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Guidelines

For surgical practice of rhinoplasty

These guidelines are concerned with perioperative management of a case of rhinoplasty and not guidelines for the
operative procedure itself,

Definition: Rhinoplasty is a surgical procedure that alters or modifies the shape of the nose with preserving or
enhancing the nasal airway.

The target patient population is patients aged 15 years or more (it should be noted that rhinoplasty is better
recommended for patient 18 years and more but with major deformities it may be considered for patients as
young as 15 years).

Guidelines:

1. All rhinoplasty patients should be asked for their motivation and whether their expectations are realistic.
Patients should be seeking rhinoplasty to correct a deformity to improve their own appearance to satisfy
their own self. The motivation shouldn't be to satisfy a partner or to get a job. These motivations &
expectation should be documented in the medical record.

2. Rhinoplasty patient should be assessed for comorbidity that may affect the outcome of the procedure. These
should include the following:

a. History of systemic diseases such as diabetes, hypertenstion, liver disease or a disease that requires
prolonged use of corticosteroids.

b. History of use of anticoagulants. These drugs should be stopped before rhiroplasty after consultation
with the treating physician.

¢. History of prolonged use of vasoconstrictive nasal spray or drops. Rhinoplasty in that patient is
followed by rebound congestion of nasal mucosa and bleeding. These drugs sheuld be gradually
stopped before surgery.

d. History of obstructive sleep apnea. This is not contraindication to do rhinoplasty but needs a special
post-operative management. A survey guestions to detect such a possible condition is available
(appendix 1),

e. Assessment to exclude the possibility that the patient is suffering from body dysmorphic disorder. This
condition is more likely in male older than 30 with unrealistic expectations and unsatisfied with a
previous successful surgery. Rhinoplasty is contraindicated in patient with this condition.

3. The rihnoplasty patient should be assessed for nasal airway obstruction. Deviated septum or hypertrophied
turbinate should be documented. CT face and skull or a posterior rhinoscopy may be ordered.

4. The surgeon should educate the patient the result he or she should expect after surer. He should also discuss
possible complications and the possibility of a revision surgery. This discussion is conducted befare asking
the patient to sign consent. The use of photo morphing is an aption but is should be stressed that the result
of phote morphing is not exactly what the patient expects after surgery. No document of photo maorphing
should be given to the patient. The patient should be infarmed and educated abaut the pessible scars in the
columellar, post auricular and possibly a chest scare if there was a need to harvest a rib cartilage graft.
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5. The surgeon should inform and educate the patient about the postoperative period as regards the following:

a. Post-operative pain, ecchymosis and periorbital oedema. Intra operative use of loval anaesethia may
be used to decrease immediate post-operative pain. Cold compresses and analgesics are prescribed.

b. Possible use of a dose of dexamethasone to decrease oedema.

¢. Possible minor nasal bleeding.

d. The duration of applying a nasal support.

e. Possible use of nasal pack.

f. Use of antibiotics and other medications., American guidelines dossn’t encourage use of
antibiotics and if used limit it to 24 hours.

E. Sleep position in semi siting

h. Avoiding contact sport for at least 8 weeks,

6. The patient should consent for pre-operative phatos of the face in front, profile and semi profile views in
addition to a nasal view.

7. The patient should be educated that the final evaluation of the aesthetic and functional outcome is twelve
manths after surgery.
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Appendix 1: Stop ~bang sleep apnea Questionnaire:

Snoring: Do you snore loudly to be heard across closed doors ar your bed partner elbows you for snoring at

night.
] YES

|1 NO

Tired: Do you feel tired fatigued or sleepy during the day time (such as falling asleep during driving)
1YES —1 NO

Observed: Has any one observed you stop breathing or chokinglgasping during your sleep.

L1YES
Pressure: Do you have or being treated for high blood pressure,
YES
Body mass index more than 35.
1YES
Age older than 50 year old.
YES
Neck size large (Measured Around Adams Apple),
For males collar 43 cm or larger.
For females collar 41 cm or larger.
YES
Gender = male
YES

Low risk : yes to 2 questions,
Moderate ; yes to 3 to 4 guestions.

High risk yes to 5 to 8 questions.

b WWWw.esprs.com
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For aesthetic surgery of the chin
(Genioplasty)

Definition: Genioplasty is an aesthetic procedure either to augment the chin (augmentation geniopalsty] or reduce

an oversized\over projecting chin (reduction genioplasty). This procedure is done in patients with normal occlusion.
This procedure is different than orghognathic surgery that modifies the shape of the chin as part of correcting

malocclusion.

Target population; patients aged 18 years and above to guarantee full dentation and full development of facial

skeleton.

Guidelines:

2.

All patients asking for genioplasty should be asked for their motivation and whether their expectations of
surgery are realistic. They should be seeking surgery to improve their appearance not to satisfy a partner of
to apply for a job. Genicplasty may be performed with rhinoplasty or face lift (profiloplasty).
Patients should be evaluated as regards:
a. Proportions of the face and the relation of lower third to middle third and upper third of the face and
to be decumented.
b. Condition of teeth and the occlusion. Occlusion should be narmal and any caries or bad oral hygiene
should be treated before surgery.
¢. Cepholmetry may be needed to help estimating the degree of change needed.
d. Compliance of soft tissue of the lip is estimated and the naso-mental folds as their appearance may
be affected by genioplasty.
e, Panoramic x ray is needed especially in old patients to evaluate thickness of bone especially in cases
of reduction genioplasty,
f. Face phatos front, semi-profile and “ull profile views are taken.
The patient should be educated as regards the type of incision whether intraoral or external at the lower
chin crease.
The patient should be educated as regards possible complications and the nature of the implant to be used
before signing the consent for this procedure.
The patient should be educated as regards the following post-operative management:
a. Pain management.
b. Proper oral hygiene by frequent mouth washes especially after meals.
t. Avoid too solid meals for two weeks.
d. Avoid contact sports for eight weeks.

The operative result is evaluated after three months.

Www.esprs.com
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General Guidelines
For Aesthetic Surgery

1. All aesthetic plastic surgery procedures should be done by an officially certified well trained plastic
surgeon who is a member of the Egyptian Society of plastic surgecns.

2. Patients should be educated about the relevant consent prepared by the Egyptian Society of plastic
surgeons and sign it before surgery.

3. All procedures should be performed in a certified medical facility fulfilling the patient safety
requirement as issued by the Egyptian ministry of health.

4. Though aesthetic surgery procedures are satisfactory to most of the patients still it should be stated
that full patient satisfaction is not guaranteed,

8 WWW.esprs.com
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For Surgical Practice of Blepharoplasty

Definition:
Blepharoplasty is the name of the surgery that removes or repositions fat to reduce puffiness in addition to
trimming excess skin away

Blepharoplasty: is one of the most performed facial cosmetic procedures.

The followings are the most comman indications for blepharoplasty:
1. Loose or sagging skin that creates folds or disturbs the natural contour of the upper eyelid,
sametimes impairing visiaon
Fatty depasits that appear as puffiness in the eyelids
Bags under the eyes
Drooping lower eyelids that reveal white below the iris
Excess skin and fine wrinkles of the lower eyelid

i oLl s

Who is the good candidate for Blepharoplasty 7

+ Healthy individuals with no medical conditions that can impair healing.
* MNonsmokers.

» [ndividuals with a positive outlook and realistic goals.

s [ndividuals without serious eye conditions,

It is worthy mentioning that blepharoplasty can also be combined with other facial & skin
rejuvenation procedures such as brow or mid-face lift, lasers or chemical skin resurfacing.

Guidelines For Preoperative Preparation

Preoperative patient evaluation for blepharoplasty should document medical and ophthalmologic history such
as chronic systemic diseases and medications.

Ophthalmologic history should be obtained, including vision, corrective lenses, trauma, glaucoma, allergic
reactions, excess tearing, and dry eyes.

No cosmetic surgery of the periorbital region should be performed for a minimum of six months following
corneal refractary surgery. Schirmer’s test should be considered if there is history of dry eye.

In addition to complete eye examination, the evaluation of the periorbital area should take into account skin
guality and quantity, underlying three-dimensional soft tissue contours, and the bony skeletal support,

Assessment of the upper eyelid

Upper eyelid dermatochalasis is the loss of elasticity and support in the skin, This can create a fold of excess
upper eyelid skin, which can impair the function of the eye, including supero-lateral visual field obstruction
Evaluation of pre-septal and eyebrow fat pads is important in redefining the superior sulcus.

Upper eyelid ptosis should also be noted, since it can be corrected simultaneously.

9 WWW.ESpIS.COm
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Assessment of the lower eyelid

Lower eyelids should be assessed for skin excess and fat herniation, which typically presents as medial, central,
and lateral fat pads.

Lower eyelid fat becomes more prominent in upgaze and less prominent in downgaze, Downward
displacement of the |ateral canthus can result from disinsertion, laxity, or the presence of a prominent eye. The
pasterior displacement of the orbital rim in relation to the anterior cornea and lower lid margin, a negative
vectar, should be noted preaperatively.

Prominent or deep-set eyes should be documented with exophthalmometry. Malar anatomy needs to be
evaluated for periorbital hollows.

Assessment of the eyebrow

Brow ptosis is assessed by evaluating the position of the eyebrow in relation to the superior orbital rim.
Asymmetry in the upper and lower eyelids and brow position is common and should be recognized and
addressed individually.

Anesthesia:

Blepharoplasty may be performed under either |local or general anesthesia depending upon the surgical plan,
patient and surgeon preference, and need for concomitant operations.

A simple upper or lower eyelid blepharoplasty where only skin or fat is excised can be performed under local
anesthesia,

Other more invasive procedures, such as lower blepharoplasty combined with fat repaositioning, mid-face lift, or
endoscopic browlift may need intravenous sedation, or general anesthesia.

The incision:

The incision lines for evelid surgery should be designed so the resultant scars will be well concealed within the
natural structures of the eyelid region,

The upper eyelid can be corrected through an incision within the natural crease on the eyelid. This allows for
removal or repasitioning of fat deposits, tightening of muscles and removal of excess skin.

Conditions of the lower evelid may be corrected with an incision just below the lower lash line. Through this
incision, excess skin in the lower eyelid is removed. Again, the excess fat can be repositioned or removed,

A transconjunctival incision, created on the inside of the lower eyelid, is an alternate technique to correct lower
evelid conditions and redistribute or remove excess fat. With this technigue, no skin is removed

Postoperative care:

Postoperatively, patients should be advised to use ice packs on the surgical site for three days to minimize
postoperative swelling, and topical antibiotic ophthalmic cintment on the incision sites for two weeks.
Non-absorbable sutures, if used, can be remaved after one week.

Complications:

Possible complications include upper eyelid retraction with scleral show from anterior lamellar inadequacy,
lagophthalmas, acquired diplopia and corneal exposure.

The mast common complication of cosmetic surgery is failure to meet the patient’s expectations. This can be
avoided by preoperative counseling and identifying

reasonable expectations.
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Otoplasty Guidelines

Definition: The term otoplasty refers to surgical procedures designed to correct congenital anomalies of the

auricle to give a more natural and anatomic appearance.

Guidelines:;

11

Prominent ears can be present in many forms, including cup ear, shell ear, bat ear, and lop ear. The
most common deformity seen in prominent ears is an underdeveloped antibelix at a greater than
90° angle, often ocbserved with a prominent lateral projection of the conchal bowl.

Surgery should be performed when the child reaches 6-7 years of age or in adults at any age
Indication: Otoplasty is indicated for correction of ears that protrude more than 20 mm and at an
angle greater than 35° from the occipital scalp, One ar multiple malformed auricular subunits may
be managed.

Any deformity or asymmetry present between both ears should be documented and explained to
the patient and his parents.

Preoperative photographs should be taken in standard frontal, lateral, and obligue positions.
Additionally, a bird's eyve view from above and/or posterior views can help document lateralization.
Close-up lateral and obligue photographs can aid in analyzing the particular deformities in each ear,
Patient should be made aware of possible complications including:

Recurrence
Hematoma

Stitch sinus
Infection

Wound dehiscence

Contraindications:

Otoplasty is contraindicated in any patient with unrealistic expectations,

Patients unable or unwilling to cooperate with postoperative care are not candidates for
SUrgery.

Patients with a history of hypertrophic scarring or keloid formation should be aware that
these may occur after otoplasty, possibly distorting an otherwise excellent surgical result,

WWW.esprs.com
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Guidelines
of facelift Surgery

Definition : face lift surgery is an aesthetic procedure aiming at correcting aging changes of the face to give it a
mare youthful and harmonious look,

Target population: face lift is mainly needed by patients of middle and old age. The procedure may be
occasionally indicated in younger people who suffer from premature aging.

Guidelines:

12

¥

Preaperative evaluation should show that patient has realistic expectations and is not motivated to
do this surgery to satisfy a partner or to get a job.

2. The patient should be checked medically as regards cardiac, respiratory or ary other systemic disease.
3. The patient should be controlled as regards diabetes, hypertension and should stop anticoagulant

drugs one week before surgery.
The surgeon should discuss with the patient the improvement he or she is seeking as the patient may
be satisfied with a neck lift {lower facelift } or a full face lift is a more appropriate procedure

5. Face lift surgery could be daone under general or local anesthesia with sedation.
6. The patient should be educated about the incisions done in face lift procedure and the may be

marked an him,
The patient should be educated about the possible side. Effects and complications that may occur
after surgery before signing the consent,

8. Full face photos are required in front, bilateral profile and hilateral semi-profile views.
9. The patient should be educated about the post-operative care which includes:

10.
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a. The face dressing and how long it will stay.

b. Management of post-operative pain,

c. Management of drains.

d. Antibiotics anti oedema and anti- bruses drugs regime.

e. Timing of suture removal,

f. The required limitation of facial movement ant the duration of this limitation
The patient should be aware that the result of surgery should be evaluated three months after
surgery. The result should be documented with photos in the same views taken preoperatively,
The patient should be aware that aging process will not stop after face lift surgery. Face lift results
stay for a variable period according to the rate of aging process. The face lift result may stay for twao
years or less before aging stigmata starts to appear again,
Revision of face lift after reappearance of aging signs is a possible and safe procedure. However the
patient should be educated that this is not correction of unsatisfactory result ar a complication this is
a new procedure,
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Facelift (Rhytidectomy)
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Guidelines

Guidelines
For forehead lift.

Definition: forehead is a procedure to correct wrinkles of the forehead and raise droopy eyebrows that are due
to the effect of gravity and aging.

Target population: adult population with wrinkled forehead and droopy eyebrows. The operation is not
suitable for patient with a very long forehead as the outcome of the procedure may lead to an extremely out of
praportion long forehead.

Guidelines:

1.

[TEI

L L

The surgeon should explain the cons and pros of the procedure and should show the patient the
options of non-surgical management as alternative such as Botulinum toxins and use of laser to treat
wrinkles. It should be noted also that brow lift could be done in conjunction with blepharoplasty.
The patient should be aware of the possible result and has realistic expectations.
The patient should be educated about the procedure to be done whether with a caronal incision or a
limited temporal incision or as an endoscopic procedure.
Patient should be fit for surgery with good blood picture, controlled diabetes and hypertension.
The patient should stop anticoagulant drugs for a week befare surgery.
A photo of frontal view is taken before surgery.
The operation could be done under general or local anesthesia.
The patient should be educated about possible complications before signing consent,
The patient should be educated about post-operative instruction
a. Oedema and bruises of lids can occur and is temporary and could be managed by warm
foment and eye drops.
b. Analgesics usually needed in first few days.
c. The patient should lie in bed in a semi-sitting position for the first week.
d. Anibiotics and ant cedema drugs are usually prescribed.

10. The result of surgery will be evaluated six months after surgery.

13
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Guidelines
Guidelines
For Hair Transplantation Surgery

For a Hair Transplantation Surgery to be Successful Three M
Should be Carefully Undertaken:

1- Preoperative Evaluation & Consent.
2- Operative Set Up & Technigque.
3- Post-Operative Care.

1-Patient Evaluation Sheet

Clinical Histary

First manifestation of hair 1055 8E8: e oo

Course of hair loss:

» Acute
* Chronic—Intermittent
+ Chronic—Persistent

Complaining of increased shedding of hair:

» Moderate (40-100 hairs/day)
= Severe (=100 hairs/day)
» No shedding (<40 hairs/day)

14 WWW.esprs.com
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Guidelines

Complaining of increased thinning of hair:

e [iffuse
« Localized INREERE o i e s s
*  Na Thinning

* |tching
* Dandruff
* Family history of and rogenetic alopecia

Yes/MNo
Yes/No

* Mother/maternal side ;
* Father/paternal side
* Concomitant diseases (chronic,
autoimmune, recent)
* Previous surgery Ve R A ‘fegller,:,
* Strictly vegetarian diet St e e A N J— Yes/No
* Crash diet or Eating behavior disorders o e i v o A v T S I S A S e e i s YESI,FNQ
* Drug history {eg. proandrogenic, antithyreid, . R
antiepileptics, b-blocker, chematherapeutics,
supplements)

Yes/No

Please select your area of concern:

Only in women:
Menstrual cycle: .

wne-YES/NOD If yes, age at:

Oligomenarrhea: .. 185/ NO AMBROITREA ... oottt s nississmssssasnns 165N

HEFmEa] EOREEantinn: v a e s e e B S SR Yes /No

What are your expectations of hair transplant?

15 WWW.esprs.com
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Any other concern?

b g L T R e . 1. A TR S ST RIS RN ST R A RS S
Date:
Age:

Clinical Examination
Hair density:
& Normal
= Decreased
= Pattern distribution
¢ Alopecic patches

Scalp skin:

* Normal

s Erythema

® Scaling

» Sebarrhea

* Pustules

s Signs of scarring

s Others (e.g. psoriasis, pigmentation)

Eyebrows/eyelashes:
« MNormal
& Abnormal

Facial and body hair:

s Marmal

» Excessive hair growth/hirsutism
» Decreased axillary hair

# Decreased pubic hair

Signs of acne:
s Yes
s Mo

16 WWW.esprs.com
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Hair examination tests:

o Pull test

s Videomicroscopy/loupe h
# Hair shaft examination

« Trichogram

* Biopsy

Laboratory:

« lron, ferritin

& T5H

* Blood hemoglobin

+ HBS Ag

* HCV

« HIV

# |n women only, if hormonal dysregulation is suspected
» Total testosterone *(nmol 01)
« 100/SHBG (nmol L)1)] h

s DHEAS

 Prolactin

Consent for Hair Transplant Procedure

, do hereby grant consent for provides hair transplant
clinic plwsman and his assistants to perform hair transplantation procedure on me and any other

medical services which during the procedure become medically reasonable and necessary. This
includes, but is not limited to the administration of anesthetics and/ or sedatives necessary to
perform a hair transplant procedure.

Hair transplantation is a surgical procedure by which hair from regions of the scalp that normally
never poes bald (such as the sides and the lower back of the head) is transferred into areas of
permanent hair loss, Careful planning is first utilized to design a hair line according to your wishes and
following generally accepted guidelines. The recipient (bald) area is carefully evaluated and marked.
Under local anesthesia, a strip of scalp containing healthy hair or bits of tissue with hair root is
removed from donor areas on the back and sides. This donor area is enclosed with sutures (stitches)
or heals spontaneously. The hair grafts are carefully prepared, trimmed, and then placed into the
recipient sides made in the bald or thinning scalp. In most cases, grafts of various sizes are artistically
placed in zones, in order to achieve the desired final appearance. Several sessions (usually 3 or 4,
sometimes more) are generally necessary to complete a hair transplant project, the session being
separated by a few months (9- 12 usually), to allow time for the blood vessel system to return to full
strength and for new hair to grow. Future grafting session may be needed as balding progresses in
the years to come.

17 WWW.e5prs.com
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Guidelines

| understand the procedure of hair transplantation is cosmetic in nature and that | have the option of
doing nothing at all, wearing a hair piece, using medications. These options have been discussed with
me.

| understand that there are risks involved in any surgical procedure or treatment and that it is not
possible to puarantee or to give assurance of a successful results or to assure an outcome that will
meet my goals, These documents describe the most commaon risks associated with the hair transplant
surgery. Other risks, although rare, may exist. | recognize that | have been given opportunities to ask
guestions and | have made decision to go forward with the surgery. 1 clearly understand and agree to
the planned surgical procedure. | have been told that hair transplantation is a generally safe
procedure, however, | realize that the following are the possible events or complications that may
oCcur:

s Complication that occur occasionally:

s Swelling. Swelling may occasionally oceur above the forehead, eyelids, and upper nose in
some patients when transplants are placed in the front part of the scalp. Cool compressors
and sitting postures are helpful. Such conditions may last about 1-3 days.

¢ Epidermoid cysts: These are small sterile cysts which occur when a new graft has been
accidentally placed "Pigey Back” on the top of a small amount of skin material which was
trapped at the bottom of the new recipient hole. If they occur, they are simply treated with
hot packs, and occasionally with a tiny incision under local anesthesia.

» Mild shocking (shedding) of existing hair. When there is a "Weak" existing hair in the areas of
the scalp that is trans-planted, occasionally the transplant procedure can have this mild
"Shack Like" effect on those hairs, causing the "To Drop Qut” for 3 months after which they
are grown back, this effect, in general, is noticed in about one in ten patients, and is usually
not an issue after the first session has grown in, since then there is a strong dominant hair
over the area. If a particular hair that is "shocked" was on its last life cycle, then it may drop
aut permanently.

Temporary numbness: |t is common for some portion of the top-rear area of the scalp to be
partly numb for a few weeks after the surgery. It then gradually returns, almost all the way
back to normal, during the next few months.

s Minor and trivial side effects: itching in the area of the new graft or along the donor scar
occasionally may oceur.

= Other possible complications that occur occasionally:

» Nausea and vomiting form pain medication

¢  Temporary headache

*  Scarring around the grafts

Poor growth of grafts

= Occasional small: ingrown hairs—causing a cyst — Bruising

* Patient who smoke has a higher rate of delayed wound healing and lower graft heal. Smoking
is not recommended for 2-3 weeks prior to and following the procedure.

18 WWW. es5prs.com
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Guidelines
I ¢ Complications that occur only rarely:

- Irregular or uneven or delayed hair growth: Most transplanted hairs are shed after each
session, over a period of 9-8 weeks. Generally, within 3-4 months, new hair growth begins.
This may oceur at irregular rates, with some hairs coarser, finer, darker, or lighter in color, or
different in textures than the characteristics of the original hair. In most instances, this
eventually normalizes. However, it may take 15 months or more from the starting point
before cosmetically satisfactory results are seen.

Discoloration of graft: Redder, paler, or pigmented differently (light, dark, or mettled) than
the surrounding scalp. In most instances, should this occur, it gradually becomes nermal and
same color as the surrounding skin.

Elevation or depression of grafts: Following healing, above or below the level of the
surrounding skin, or uneven texture or blending. Both of these phenomena have been very
rare in our practice.

Bleeding. Hematomas (collections of blood under the skin) are possible in the donor area, and
rarely a graft site will poze the first day or evening. 'These are both easily treated.

Scarring: Very occasionally specially in people with "Stretchy" skin. & donor scar will be
somewhat wider than normal, Some persons form "keloids" when they heal, and we attempt
to determine that each of our patient does not do this (by noting other past scars on their
body).

Dizziness or fainting: Either form anxiety. not having eaten, or medications.

- Allergy or reaction to drugs used: Medications are kept at hand to immediately treat any
allergic reactions.

Failure to improve my "Quality of Life': Interruption of work or job routine, or home or family
or sacial life, or to live up to my goals or expectations form the procedure.

Folliculitis. Folliculitis is an uncommon problem in which hair follicles become infected with
bacteria. Falliculitis usually appears in the postoperative period. The associated symptoms
include redness around the grafts, pustules around emerging hairs and itching. There may be
some associated loss of hair in the involved follicles, but since the prablem is localized to
individual hair follicles, the loss is rarely significant from cosmetic standpoint. The treatment
of oral antibiotics that may be given for an extended period of time,

These grafts can incite an inflammatory reaction and may require removal at a later date
through a small incision.

sun damage skin: After your transplant, you must still protect your scalp from the damaging
rays of the sun. Your new hair makes close observation of your scalp important because
unusual new skin growths, or skin changes, may be more difficult to see. It is possible that
significantly sun damaged skin may hinder hair growth,

Infection: The symptoms of infection include swelling, redness, tenderness, or pus at the
surgical site and may be associated with fever or chills. If you experience any of these
symptoms, contact us at once,

s  Other rare complications [partial list only):

- Keloid formation

- Complete failure of growth of transplanted hairs

- Persistent scalp pain

- Total loss of donor hair

- Permanent numbness of the scalp

- Moticeable scarring of donor area

- Loss of transplanted hair.

i
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| have been explained and | understand that hair transplantation today will not begin to grow until 3-4
rmonths after the procedure. Before this time, small scabs will form around the grafts. The scabs will fall
off in 7-10 days along with the shaft of the hair. This is normal. The roots remain behind. The new hair
shaft will continue to grow underneath the skin. reaching the surface in 3-4 months. By around 10
months, the hair will mature and add density to the areas. It will take 12 months to actually see the
result of the surgery since the hair grows at an average rate of 1.5 cm per month.

Provelus hair transplant has been informed that |, the patient, have had a prior hair transplant
procedure performed by another company. Based on the evaluation of this prior work, Provelus does
not agree with the results, including the design of the hairline, placement of the grafts, and other
esthetics associated with a hair transplantation procedure. While provelus will make every attempt to
make improvements and corrections on the past hair transplantation procedure, | do not hold provelus
hair Transplant Center responsible for prior placement of grafts, design of prior hairline, or any other
result associated with my prior hair transplant procedure performed by ancther company.

Driving caution: | am aware that | will be given medications during and after the surgical procedure
that may cause drowsiness and/or impair my judgment. | understand that | will not operate a motor
vehicle the day surgery or at any time while 1 am under the influence of these medication.

| believe that have been well-informed about hair transplant surgery. | understand o but the practices
of medicine and surgery are not exact sciences. | understand knowledgeable practitioners sometime;
disagree as to the best methods of treatment to achieve desired results.

It has been explained to me that the amount and location of future hair loss on the scalp, including the
sides and back area cannot be predicted. | do understand it is possible to lose my existing hair at any
point in the future. | do understand this may affect the appearance of the grafted area. | lair
transplants may not be permanent. "l hey are usually very long lasting, but rarely have fallen out in 1-
10 years.

There is a possibility of some temporary hair loss in the back of the scalp surrounding the area where
the donor strip was removed. In rare cases, there may be permanent loss of hair adjacent to the
surgical incision. In the transplanted area shedding of existing hair, called deluge effluvium, may occur
after the surgery. If this hair is at the end of its normal life span, it may not return.

As with all surgical procedures, results cannot be guaranteed. It is possible that some or the all of the
transplanted hair may fail to grow. Every effort will be made to give the maximum yield.

| understand the success of the hair transplant procedure is dependent upon my closely following all
instructions. This includes, but is not limited to, preoperative and postoperative activities and
precautions, which have been explained to me. | have also received a written copy of these
instructions.

Initials ...

20 WWW,esprs.com



— e s oty et i B
I B e Arab Republic of Egypt Egyptian Society of Plastic & Reconstructive Surgeons '35 " :
Guidelines

This consent was read and signed while | was not under the influence of medications, which cause

drowsiness.
| certify this form has been read or it has been read to me, the blank spaces have been filled in, and |
understand its contents.

| have disclosed all information regarding past and present medical conditions, current medications, and
known drug allergies. This information is necessary so that the proper medical treatment is given at all
times during the transplant procedure.

Signed: . e
{Patient) Date .o i i
{Witness) ) £ R RS AR e

Physician declaration; | have explained the contents of this document, as well as related materials
and instructions, t4 the patient, and have answered all of the patient’s questions to the best of my
knowledge. | feel that this patient has been adequately informed and has freely, openly, and fully
consented to the procedure.

{Physician's Signature)
Datescomubbages

2-Dperative Set Up & Technigue

Who Does the Proce ?

A Qualified Surgeon with Adequate Training on Hair Transplantation Procedures.

A Trained Team of Doctors &/or Technicians.

All Incisional Procedures Should be Done by Doctors.,

Technicians with Enough Training Can be Delegated to Prepare, Arrange and Implant

Hair Grafts in Already Incised Recipient Sites by the Doctor,

Where to Perform Hair Transplantation?

¢ Llicensed Location by Ministry of Health.
s Not Necessarily an Operating Theater, a clean Room with the Following
Equipment’s will suffice.
o Dperating Table or Chair.
o Adequate Light Source.
o Pulse Oximeter & ECG Monitor
o Emergency Supplies;
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®*  [Drugs
= |Umbo Bag
~ Preoperative Prep.

. Discuss Operative Plan with the Patient;
Either Follicular Units Excision (FUE} Commonest
Or Follicular Transplantation (FUT) Rarely Done

# Exclude Patients with:
Unrealistic Expectations.
Chronic lllness & Bad General Health. Uncontrolled
Hypertension or Diabetes,

« Drugs to Stop
Anticoagulants Blood
Thinners Antidepressants
Smoking & Alcohols

= Consult Internist if in Doupt
¢ Drugs to Give
Oral Sedation (Night before Operation and 15 minutes Before the

Procedure) Perioperative Antibiotics

Take Standard Photos

+ Anesthesia
Either Merve Block or Regional Block Lidocain 1% Maximal
Daose 7mg /kg =56ml Bupivacaine 0.25% Maximal Dose
225mg =90ml Epinephrine 1/100,000 Maximal Dese 2.5mg

» Complications of Anesthesia:

Vasovagal Reaction “Commaonest “Pallor, Sweating >>>>> Faintness

& Loss of Consciousness
What to Do: Stop Injection Trendelenberg Position Atropine 1 M

s Systemic Toxicity

Suspicion: Perioral Numbness & Copper Taste
Tremors, Visual Disturbances, Seizers, Coma >>>>>Respiratory Arrest & CV Collapse

Action: Be Ware

Trendelanberlg Position
Oxyegen
I.V. Fluids & Diazepam
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Arab Republic of Egypt
Instruments:
For FUE:
= At Least 2 Motars
*  Punches0.8—1.0mm
* Coolers with Proper Holding Solutions
= |mplanters
For FUT:
= Surgical Set
= Sterecmicroscope
= Coolers with Proper Holding Solutions
® |mplant
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Guidelines of Breast Aesthetic

The breasts are a uniguely feminine body feature. Women who are confident about the appearance
of their breasts often have a positive self-image.

Breast enhancement surgery can help women have the breast size and shape they desire. Plastic
surgery can also be helpful to men who want a more masculine chest.

Procedures Include:
The Patient Safety Diamond, designates four factors that are required for safe practice:

s Procedure: appropriate for the patient

« Patient: a good candidate for the procedure, well prepared, properly followed during & after
the procedure.

s Surgeon: qualified and experienced in performing the procedure. Member of ESPRS. MD or
Board certified

» Surgical setting: safe with trained personnel and emergency procedures in place. ISAPS
safety measures are included.

By ensuring that all four of these criteria are met, safety optimization and hence the success of the
procedure could be obtained.

Reduction mammaoplasty “Augmentation mammoplasty *
Breast lifting [biclogical or synthetic) Gynecomastia

Revision breast surgery

Age restrictions: from 18 years old

BMI restrictions: we recommend BM| <33

Detailed history and breast examination should be done and documented.

Augmentation mammoplasty

Investigations: routine pre-operative investigations in addition to mammogram for patients above 35
years or with relevant history for malignant predisposition.

- Prenperative standard photography.

- VTE prophylaxis should be considered according to international guidelines.

- Smoking should be stopped one month befare the operation

- It is a major operation, should be done in a fully equipped hospital

- The excised tissue should be weighed after the operation and should be documented.

- Compression garment is recommended postoperative,

- The excised breast tissue should be examined histo-pathologically for any pathological changes.
- Hospital post-operative stay should be one night at least

- Follow up visits should be done after 1 week, 2 weeks, 1 month, 3 months, 6 months then yearly.
- Post-operative photos should be taken every visit

- Full documentation of pre, intra, and post-operative data

- Age restrictions: starting from 18 years old

- BM| restrictions: we recommend BMI <33
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- Detailed history and breast examination should be done and documented

- Investigations: routine pre-operative investigations in addition to mammogram for patients above
35 years or with relevant histary for malignant predisposition

- Preoperative standard photography.

- WTE prophylaxis should be considered according to guidelines.

- It is not a major operation, so can be done in one day care center or a hospital. Both should be fully
equipped. The silicon implant

- should be smooth, volume better not to exceed 350 cc. implant full data should be plastered to
patient filing system.

Breast lift:

- Compression garment is recommended postoperative.

- Hospital post-operative stay should be six hours at least.

- Follow up visits should be done after 1 week, 2 weeks, 1 month, 3 months, 6 months then yearly.

- Post-operative photos should be taken every visit

- Full documentation of pre, intra, and post-operative data

- Age restrictions: Starting from 18 years old.

- BMI restrictions: We recommend BM| <33,

- Detailed history and breast examination should be done and documented.

- Investigations: routine pre-operative investigations in addition to mammogram for patients above
35 years or with relevant history for malignant predisposition

- Preoperative standard photography.

- WTE prophylaxis should be considered according to guidelines. Smoking should be stopped one
manth before the operation

- It is a major operation {> one hour), should be done in a fully equipped hospital

- The excised tissues if present should be weighed after the operation and should be documented.

- The silicone implant if inserted should be smooth, better to be medium or low profile with volume
doesn’t exceed 350 cc. The implant full data should be plastered to patient filing system
Compression garment is recommended.

- Hospital post-operative stay should be one night at least

- Eollow up visits should be done after 1 week, 2 weeks, 1 month, 3 months, 6 months then yearly.

- Post-operative phatos should be taken every visit.

- Full documentation of pre, intra, and post-operative data
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Guidelines of Body Contouring

Body Contouring surgery is a multitude of surgical procedures that follow massive weight loss obese
patients achieved by either surgical obesity procedures (sleeve, diversions, etc) or by diet and

EXercise programs.

Guidelines:

26

1.

1.

V.

Vil

VI

Patients should be at least 18 years of age or above and rarely to consider younger age
groups.
Patients should be categorized into:

1. Patients with weight loss by surgical procedure to be operated upan after ane year of
stable weight loss.
2. Patients with diet and exercise can be operated upon after 6 manths of stable weight.

Surgical procedures should be addressed by patient complaint and discussed with patient and
family.

Surgical time should be managed within 4-6 hours according to the patient general
conditions, surgery team capabilities and hospital setup.

Combination of surgical procedures should be reasaonably arranged and discussed with
anaesthesia and nursing staff in order to limit errors during work,

Types of anaesthesia with general and regional or local should be thoroughly discussed with
anaesthesiologist to ensure availability of all required drugs and instruments.

The major surgical procedures like abdominaplasty, belt lipectomy, breast reduction or lift,
thigh lift, la-ge volume liposuction and combination of these procedures should be performed
by consultants of plastic surgery who have obtained an MD or National Fellowship Certificate
in plastic surgery.

Accreditation of hospitals and operating rooms.

We are looking forward for a National accredited system to ensure the safety and efficiency
of our institutions. p

Staging of multiple procedures is a safe procedure since each group should be limited to a 4-6
hours operative time,

Report of complications and dealing with it should be registered as in many cases neglecting
of this can be a problem.

WwWw.esprs.com
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Guidelines of Fat transfer

Definitions

Lip filling - is the procedure done to enhance different body parts by using the patient’s own fats .

Dbjectives: To enhance and rejuvenate the cheeks, lips, hollows under the eyes and hands.

Is indicated for person who has localized wasting or defective area of subcutaneous fat due to weight
loss or previously present asymmetry e.g. facial, gluteal, legs and dorsum of the hands,

Purpase: To define the standard steps for Lipofilling procedure in Taiba Hospital .

Policy: All Lipofilling pracedures should be done according to the following steps.

Procedures:

1.

10.
11.
12,
13,

14,
15.

16.

17,

27

Doctor should complete the required documentation that includes patient assessment,
clinical examination, necessary blood investigation, management plan, patient counseling
and preoperative instructions and preparations,

Preparation of the pre-operative requirements includes laboratory or blood investigation and
consent signing. Doctor should ensure that the patient fully understood and agreed for the
procedure before signing the consent.

According to the universal protocol and standards, the nurse gives verification and the doctaor

should do prophylactic antibiotic and site markings to the preferred area in the ward.
Medications are administered during surgery and the choice includes intravenous sedation
and general anesthesia by the anesthetist in-charged or team.

Preparation of the required instruments in a sterile field.

Scrub your hands according to the standard steps. Put on the sterile gown and gloves.
Aseptic technigue should be strictly observed by all members of the operating team.

Time out to ke initiated by the nurse before the procedure.

Five moments of hand hygiene to be implemented by the team .

Toweling and draping of the patient. Put patient in an appropriate position for the
procedure.

& small skin stab is done in the area from which the fat is to be aspirated,

Infiltration of fluid in accordance to the local policy.

Aspiration of the fat with the injected fluid manually by using 2 mm diameter cannula.
Prepare the fat in the centrifuge machine with the rate of 3000 ¢/m for 1-3 minutes time or
just left the fat to sediment

A wider pore cannula or power assisted machine can be used for fat aspiration,

Injection of the fat subcutaneously in multiple levels and planes in the recipient area
by threading technigue and 14 G cannula.

Clasure of the skin stabs by simple sutures. Wearing pressure garments to the donor site to
reduce swelling and bruises.

The postoperative plan includes; the patient will need either to be observed in PACU or shift
to the ward.

WWW.esprs.com
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18.

19.

20,

21.

Doctor will prescribe postoperative medication like antibictics and painkillers for few days as
Lipofilling can cause some discomfort.

The patients should be instructed about their postoperative care, conditions, expectations
and other instructions such as avoiding pressure an the recipient site.

Medications and postoperative visits should be documented in the discharge summary and
discharge of the patient is planned and arranged according to the patient’s clinical condition.
Most of the patient can be discharged at the same day of surgery.

The donor site sutures are removed 5 days post operatively.
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Guidelines of Stem Cells

Stem Cells: are defined by their capacity of self-renewal and multilineage differentiation.

Mesenchymal stem cells [M5Cs) described as a bone-marrow-derived mononuclear cell population
that when cultured ex vivo, adhered to plastic with a fibroblast-like maorphology .

Mesenchymal stem cells characterized as plastic adherent, fibroblastoid cells Which reside within the

connective tissues of most argans.
These cells can differentiate into osteogenic, adipogenic and chondrogenic lineages.

Possess the capacity to trans-differentiate into epithelial cells and lineages derived from the neuro-
ectoderm.

Cells can migrate to the sites of injury, inflammation, and to tumars,

These properties of mesenchymal stem cells used in regenerative medicine and efficient in site-
specific therapy

Adipase-derived stem cells (ASCs) can be isolated from human adipose tissue with differentiation
into mature adipocytes,

{ASCs) Used in Clinical applications as:

- Acute myocardial infarction,

- Peripheral vascular disease.

- Soft and bony tissue defects.

- Crohn's-related fistula

- In esthetic and reconstructive surgery
- Breast surgery.

- Wound healing

- Peripheral nerve injury

- Soft tissue defects

- Facial asymmetry
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Guidelines .

The Potential Degree Of Cellular Differentiation Ranges From

1) Totipotent stem cells : Produce adult cell types derived from all three embryonic germ
layers (ectodzrm, endoderm, and mesaderm) and placenta.

2) Pluripotent stem cells: Arise from all three germ |ayers (e.g. Endoderm-derived hepatocytcs,
ectoderm-derived neurons, and mesoderm-derived bone marrow).

3) Multipotent stem cells : Give rise to lineage-restricted, Tissue-specific cell types.
* Hepatic Stem Cells = Hepatocytes.

4) Unipotent stem cells - Only generate once-cell type.

Classification & sources of stem cells

Stem cells can be classified into four broad types based on their origin:
a. Embryonic (stem and germ cells).
b. Fetal stem cells.
c.  Umbilical cord stem cells.
d.  Adult Stem Cells,

The regulation of self-renewal and differentiation :

Controlled by:

- Extracellular mechanisms [regulatory molecules and microenvironment).

- Intracellular mechanisms (proto-oncogenes, cell cycle regulators, tumor suppressor genes & transcription
factors.

Policy & Procedure
Why we prefer adipose tissue derived stem cells:

- Can be found in abundant quantities (millions of cells).

- Can be harvested with a minimally invasive procedure .

- Can be differentiated along multiple cell lineage pathways in a regular and reproducible
manner.

- Can be safely and effectively transplanted to either an autologous or allogeneic host

Patients’ selection:

- Full clinical ezamination, proper needed investigations according to patient condition.

- Anaesthesia either local analgesia ar general anaesthesia.

- Under complete aseptic technigue the fat is harvested using the tumescent fluid & canula 3:4
mm. using traditional or power assisted machine.
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Isolation of stem cells :

Rapid

Isolation

Aapiratae —Z50ml bloodi/saling in
s0mil conical tubes

Cantriflugs at 400=g for 10min at RT

Resuspend pollat in 160mM NHCI

for Smin at BT

Cantrifluge at 400y for 10min at RT

Sontly resuspensd pellet in DMEM,
40% FBS and plata

Wash non-adhesrent cells from

o naoxt day

Rapid Iso

Wiald: —2.5x1

FES, ADAM

Duration: =30 minules

Materials Regquired:
Cantrifuge, NH,Cl, DMEM,

—~

Iation

DF calis

Standard Isolation

Aspirate off saline and oil phases

Wash —Z50mi fat 3-5 times for
Smin each in PBS, discarding
lowar phase until clear

Add collagenasa in PBS and incubato

on a Shaker at 370 for 1=-4hrs

Add 10% FBS to neutralize collagenase

Cantrifuge digested fat in S0mi tubes
AOOxgG far 10min

Anpirate laating adipocytes, lipids
and liguid, leaving SVWF pollot
|

Rasuspand SVF in 1680mM NH,CI;
incubate 10min at BT

'
Contrifuge 4A00xg for 10min at RT

Layer cells on Percoll or
Histopadgue gradient

Centrifuge I0min at 1000xg in At RT

Wash gradisnt-separated cells 2x
in PBS with 400xg for 10min

Dusration: 8-10+ hours

Wimld: -2k 10" calis

Materials Reguined:
Large Feated Shakear, Fixoed Duckeal
Canirifuge, Swing-out bucket
Contrifuge, MHCl, PRS, DMEM, FES,
Caollagenasa & W, Porcoll or Histopogues
ol density groschierst, 100 R Pylan
mmaah, 40 nylon mesh, ABRAL

spins betweon washos

Resuspend pallet in PRS; filter
through 100uM nylan mesh

Pana calls through 40uM mesh
1 )
Spin 10min at $00mg

Resuspoend peliet in DMEM,
A0% FIS & plate

nannofat.

31

1
Wash non-sdherent cells from
plastic the next day

The isolated stem cells are used either as a pellet carried on saline or PRP,or with lipoaspirate or
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Guidelines of Platelet Fibrin Glue
Introduction

Healing is a complex process pass thraugh three stages, intraduction
1. Inflammation
2. Proliferation
3. Remodeling

All these stages are controlled by growth factars. Platelets are a rich storage of these growth factors.
Measuring of these factors in a chronic wound showed a low level compared to acute wound. So, this
is considered a cause of wound failure:

Fibrinogen + thrombin = Fibrin Glue
Fibrinogen + thrombin + platelet = platelet Fibrin Glue

This biomaterial has a tensile strength that helps in gradual sustained release of platelet growth
factors that orchestrate healing

Function

1. Platelet is a source of many growth factors,
2. Thrombin is an activator to platelet to release growth factors.
3. Fibrinogen + thrombin give fibrin glue clot that results in:

a. Sustained release of growth factors to the wound

b. Control bleeding from the wound.

c.  Seal any minute defects in the repair,

d. Help adhesion between the layers of repair.

Preparation
Equal amounts of Fikrinogen + thrombin + platelet

1- Platelet
Mormal value is 150000 - 450000 /mi
After adding anticoagulant to 10 ml of blood that divided in two tubes
centrifuge 3000 RPM for 10 min, this will gives 1 ml platelet rich plasma (PRP) at the junction
between red blood cells down and plasma up with platelet value up to ten folds.
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2- Fibrinogen
Direct from a bag of cryoprecipitate =7.5g/ 100m|
Mormal blood value = 200- 400 m.g./100

3- Thrombin
From plasma unite 100 ml+5 ampoules Ca gloconate +centrifuge 3500 RPM for 20 min
A clot will precipitate leaving fluid rich in thrombin can be aspirated in syringes

Lyophilized already prepared fibrin glue is already avaluable

Clinical application in plastic surgery

1- Urethral Repair
The prepared clot is applied to cover the repair in constructed urethra the covered by fascia and skin.
The same can be dore in treating urethral fistula.

In hypospadius it minimize fistula by:

A- Help healing {Plateles).

B- Control bleeding.

C- Seal any minute defects in the repair.

D- Help adhesion between the layers of repair.

2- Cleft palate repair

After completing the repair the clot is applied
between nasal and cral layers using a syringe
then light pressure by a finger for two minuts

in Cleft Palate---— minimize fistula
A. Help healing (platelets)
Control bleeding , minimize hematoma collection
Seal any minute defects in the repair’
Help adhesion between the layers of repair prevent sagging of flaps
Isolate the row areas, so minimize pain, help early feeding,

monoe
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3- Graft Fixation & Donner area
1. Control hemorrhage from the bed so avoid graft rejection.
Fixing graft to the bed only pressure for three minutes.
Mo need for sutures,
Help graft vasculrization even in less vascular ulcer or in mild infected would.
Accelerate healing of the donner.

L i e b

4- Pilonedal sinus

After curette the sinus and repeated wash, the clot is injected into the sinus cavity using a syringe
then tie dressing is applied for three days

Help healing [Platelets).
Avaid hemaloma or serum accumulation.
Seal the defects,

B nmE>e

Help adhesion between tissues.

5. Gynicomastia
After removal of the tissue and suturing the wound the components are applied in dead space and
handage is applied when the arms
- Help healing of the wound

a. Hemostasis prevent hematoma.

b. Mo need for drain.

c. Obliterate the dead space prevent seroma.

d. Adhesion between skin and fascia prevent skin redundancy.

6- Acute wound, Chronic wound and burn
Platelet fibrin glue ¢an be applied to the wound surface or injected in the edge of chronic ulcer:
a. It enhance healing due to growth factor.
b. Infection control.
c.  Minimize pain (wound cover).
d. Help bed preparation for graft or flap.
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Aesthetic & Reconstructive
Plastic Surgery Guidelines

Liposuction Definition:

Liposuction is a surgical procedure used to extract fat and fat cells from the subcutaneous
planes of the body of the human being using connulas and probes connected to vaccum
machines (-ve suction)

Energy assisted Iyposuction has emerged since the late 80'n and advancement in its
technology has happened till the day using ultrasound — laser -radio — frequency — and
mechanical vibrating power equipment.

Liposuction can be the main target of the procedure or can be part of many other plastic
surgery procedure.

Liposuction is a procedure that needs training and should not be done by non- plastic
SUFEeons.

The use of energy devices during liposuction needs special training and should not be done
by (non plastic surgeons) and plastic surgeons should be trained on there use.

Guidelines

{1) Choice of the patient

Preferred ta exclude extremes of age — childhood and elderly
All medical check-up lab and radiology should be asked for and included in pre operative
assessment. (lab-x.ray-diagnostic ultrasound)

Diabet us — long term smoking — anticoagulation therapy — kidney and liver disease - chest
disease are considered risk factors and should be well assessed and controlled.

Morbid obesity is a high risk factor and should not be treated by liposuction,

Clinical examination with accuracy and assessment of previous surgical scares and possibility
of hernias should by well assessed.

{2) During the 1* visit and consultation

(3) Evaluation with a check - list in pre-operative visits in recommended to document and eliminate

{4) The procedure can be done by local Regional — General anaesthesia {Presense of a consultant

The procedure should be well described to the patient (pre-intra and post operative sequences)

Photography session pre operatively is highly recommended.
Clinical evaluation and examination including previous surgeries and presence of hernias.

possibility of missing any important point.

anaesthetist is a must }

{5) Amount of local anaesthesia & other drugs used should be documented and the upper limits

should be respected,

{6) Wet and tumescence technique are recammended.

{7) Upper limit of total volume of liposuction extract from a single patient in one operation should
not exceed 7%-8% of patients body weight i.e. max of
5-7 liter total volume extracted including all elements

35
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(8) Patient should be kept under medical observation in a medical facility for at least

a) Up to 1.5 liter extract few hrs post operative observation.
b) 1.5 to 3 liter 12 hrs observed post operative,
¢} 3-6 liter minimum 24 hrs stay post operative in medical facility.

[9) Post — operative use of pressure garments and massage and physiotherapy will be of value in most cases.

{10) Post operative drainage is left to surgeons judgment.
{11) Support and follow-up visits post — operatively are a must and part of the procedure.

36 WWW,esprs.com



- The Arab Republic of Egypt

E)L-ﬂ'}l”_g amdl ol Lpandl i mell

Egyptian Society of Plastic & Reconstructive burgcuns

MJ:IJU-.M yaie

Guidelines

Introduction
The ESPRS board has been overwhlmed by the number of complications and deaths which result
from malpractice in the persumably most safe plastic surgery procedure which is liposuction.
It has been found that this was largely due to:
1- Intrusion of non plastic surgeons with no training or experience.
2- Massive liposuction in improper situations.
3- Abdominal perforations were the cause of death in maney patients with or without previous
ahdominal operations or laparoscopic bariatric surgery.
4-  Perfarming this procedure in poorly equipped facilities with lack of proper postoperative care
and transfusion facility.
5- Pulmonary embalism wheather thrombotic or fat embaolism,
6~ Complications related to wound healing and skin sloughing especially with more recent
technigues like laser and vaser in unexperienced hands.

This is @ review article on liposuction with emphasis on the safety guigelines to be followed
by the ESPRS menbers.

When liposuction was first introduced and popularized in the early 1980s, it incredibly altered the
field of bady contouring surgery and redefined plastic surgery for future generations of surgeons.
Since then lipasuction continues to rank among the most frequently performed plastic surgical and
indeed one of the most common of all elective surgical operations. (A.Matarasso and 5.Levine, 2013).
Liposuction is a highly effective surgical intervention designed to treat superficial and deep deposits
of subcutaneous fat distributed in aesthetically unpleasing proportions, thereby improving body
cantour. Althaugh liposuction was originally intended to treat minor contour irregularities, advances
in liposuction surgical technigues and a better understanding of the physiologic consequences of
liposuction have enabled recontouring of large regions and multiple body areas. These advances
have changed the nature of liposuction, taking it from the realm of a minor surgical procedure to that
of major surgery. In an effart to ensure the safety of patients undergoing liposuction in the hospital
and ambulatory surgery setting, the American Society of Plastic Surgeons [ASPS) Patient Safety
Committee sought 1o develop a liposuction practice advisory to assist physician decision-making. This
advisory serves to update and expand on a prior practice advisory on liposuction issued by the ASPS,
The recommendations were graded (A through D) with the ASPS Grades of Recommendation 5cale;
grades correspond to the levels of evidence provided by the supporting literature for that
recommendation. (Phillip c. Haeck, et. al, 2009).

Grade Descrlptnr Qualifying Evidence | Implications for Practice
A Etrwg Level | evidence ar consistent findings from | Clinicians should follow a strong recommendation
| recommendation multiple studies of levels I, I, ar IV {urless & clear and compelling rationale for an
) | AN - o 5 alternative approach is present.
| @ T " Recammendation i Levels II,_I_IL- or IV evidence and findings are | Gﬂnerall-,-, clinicians should follow a recommendation
i | generally consistent ; but should remain alert to new information and
RN | o | _____________________i_5Eﬂ5|t|ve to patient prefr:rentes
¢ Dptan | Levels I, I, ar ¥ E'u'ldFI‘I{E but findings are | Clinicians should be flexible in their decision- -making
| inconsistent regarding appropriate practice, althaugh they may set
| bounds on alternatives; patient preference should
. ___________________: o | havea substantialinfluencing role. 1l
D Level V: Little or no svsternatlc Ern|:||r||:a| Clinicians should consider all options in 1h-;-:-|rdef'1';|nn

{Jmmn
H evidence

mak:ng and be alert to new published evidence that
| clarifies the balance of benefit versus harm; patient
| preference should have a substantial influercing role.

Table (13: Scale for Grading Recommendations, (Phillip C. Hacek, ot al, 2009
Recommancations are the resut of pathering 2s much as possible papers published and data Trarm the literatune
Rating Scale,

a7 WWW.ESprs.com

nd sealing thern accorging o the Evigance



l i T 2oy o) ) el dnmed ?
M 1o Arab Republic of Egypt Egyptian Society of Plastic & Reconstructive Surgeons \:ﬁ 48

e

Guidelines

Level of Evidence -_Quallf\ﬂngswdies

I, High-guality, multicenter or single-center, randomized cantrolled trial with adequate power; or systematic
i review of these studies

Il Lesser quah Y, randomized controlled trlal prnspectn-n cohort Stddf ar systematic review of these studies

. Reurnspn{twe mmpa rative study; case-control study; or systematic review of these studies

L Case series e e e e G e TR B
V. Expert opinion; case repbrt or clinical example; or evidence based on ph','smlﬂb'y bench research, or “first
! pnrumples

Table (2) Evidence Rating Scale for Studies Reviewed (. Wells & K. Horvite, 2001}

The first recommeydation for liposuction surgeries was done by the ASPS in 2009 and published in
the Plastic and Reconstructive Journal. These were then revised and added upon several times and
published in 2011, 2013, 2017 and finally in 2020.

In 2011, Wells and Hurvitz, prepared an article to accompany practice-based assessment of
preoperative assessment, anesthesia, surgical treatment plan, perioperative management, and
outcomes. In this farmat, the clinician is invited to compare his or her methods of patient assessment
and treatment, outcomes, and complications, with authoritative, information-based references. They
made an evidence based approach to a case, who presented for liposuction.J. Wells and K.Hurvitz2011)

The aim of these recommendations was to be a guideline for clinicians to:

1. Perform preoperative assessment and patient selection for liposuction surgeries.

2. Explain the differences among the various types of anesthesia and wetting solutions used in
liposuction.

3. Identify the available literature about skin-tightening procedures.

4, Convey to patients the complication profile for various modalities of liposuction.

5. Recall important ASPS consensus guidelines when discussing liposuction,

The purpose of the 2013 evidence-based Maintenance of Certification article on liposuction is twofold:
first, to briefly summarize the 2011 Maintenance of Certification article by Wells and Hurvitz on the same
topic; and second, to highlight recent evidence-based publications that might not have been included in

that article or were subsequently published, and discussing new levels of evidence in liposuction.
{AMatarassa & S Levine, 2003)

Optimizing patient safety and outcome remains at the forefront of cosmetic surgery today. The
statistics from the American Society of Plastic Surgeons reported that 1.8 million cosmetic surgical
procedures were performed by board-certified plastic surgeons in the United 5States in
2018 Liposuction was amang the five most commonly performed procedures.

Throughout its evolution, liposuction has transitioned from an isolated procedure to an adjunct with
other cosmetic procedures. The original techniques in fat aspiration have evolved to provide more
body sculpting and definition. Complications with liposuction have also decreased with the
adherence to safety measures and following the recommendations, particularly with anesthesia,
wetting solution, fluid resuscitation, liposuction technigue, and postoperative maonitaring for large-
volume liposuction, Cambined procedures in which liposuction was used as an adjunct demonstrated
higher complication rates of 3.5 percent, compared to 0.7 percent when performed as an isolated
procedure, Mortalizy from liposuction has decreased dramatically since qualified individuals were
properly trained,

With the increase in cosmetic operations performed annually, periodic evaluation of safety is
valuable for providing consistent outcomes. ldentifying risk factors and defining procedure-specific
complication rates and adopting the guidelines has helped guide patient selection and patient
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education.. Safety of all cosmetic surgery is a necessity for its successful, continued practice.
Although new procedures and technigues may be challenged with increased morbidity and mortality,
praper training in qualified individuals can often mitigate these complications. (R.).Ruhrich.ctal, 2020)

With increased focus on one's aesthetic appearance, the demands of the patients for a perfect
sculptured body have also increased making them challenging for the surgeons to meet without
compromising the patients’ safety and without increasing the risks and the complications. Since the
emergence of liposuction it has become more refined with experience, safety, patient selection,
preaperative assessment, fluid management, proper technique, and overall care of the patient have
been emphasized and improved. Recommendations were done to guide the surgeons and create the

balance between the demands and the needs by keeping the result in the safe zone.
{C.T.Chia, et.al, 2007)

In arder for the surgeon to be able to closely follow the recommendations and the guidelines, he has
to know everything about liposuction in details and be updated by the newest technigues. The first
recommendations were published in 2009, Before that there were two proposals in 2003 and 2007,
The recommendaton were updated and added upon according to the newest technologies and
evidence based medicine in 2011, 2013 and 2017. Finally a paper about cosmetic surgery safety was
published in 2020.

Liposuction Techniques:

Mo one single liposuction technigue is best suited for all patients in all circumstances. Factors such as
the patient's overall health, the patient’s BMI, the estimated volume of aspirate to be removed, the
number of sites to be addressed, and any other concomitant procedures to be performed should be
considered by the surgeon to determine the hest technique for the individual patient.

Accarding to the amount of wetting solution used in suction-assisted liposuction it is divided into
three types:

|. Dry technigue: It is the first liposuction method developed and invalves insertion of the
liposuction cannula without the infiltration of subcutanecus solutions in patients under
general anesthesia. Common canseguences of the technigue include substantial swelling and
discoloration, seromas, and irregularities, along with suction aspirate containing 20 to 45
percent blood. These sequelae dramatically limit the amount of fat that can be removed
without transfusion or hospitalization, thereby resulting in abandonment of this approach,
except in limited applications. Some other authors define the dry technigue as being the
procedure of liposuction in which only 2500cc of infiltrate are injected regardless of the
amount that will be suctioned.

2. Superwet technigue: |t was introduced in the mid 1980s, uses larger volumes of
subcutaneous infiltrate, whereby 1 to 2 cc of solution is infused for each 1 cc of fat to be
removed, The infiltrate solution consists of saline or Ringer's lactate solution with
epinephring and, in some cases, lidocaine. Using this method, blood loss generally decreases
ta less than 1 to 2 percent of the aspirate volume.

3. Tumescent technique: Introduced in 1985, it uses the largest volume of infiltrate: 3 to 4 cc
of infiltrate solution is used for each planned milliliter of aspirate. Drug concentrations in the
tumescent infiltrate solution vary but typically consist of 0.025% to 0.1% lidocaine and
1:1,000,000 epinephrine in a Ringer's lactate or normal saline solution. Estimated blood loss
with the tumescent technique is approximately 1 percent of the aspirate, which is
comparahble to the superwet technique. (Phillip C. Haeek, et. al, 2009)
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The wetting solution (the infiltrate):

Toledo's farmula is 500cc of Saline or lactated Ringer Solution with 20cc of 2% lidocaine, 1 cc of
1:1000 epinephrine and 10 cc of 3% sodium bicarbonate,

Lidocaine is the mast common anesthetic agent selected for use in wetting solutions. Histarically, the
recommended dose of lidocaine is lessthan?mg/kg. However, this dose does not take into
consideration the slow absorption from fat, the persistent vasoconstriction from epinephrine, and
remaval of the agent in the liposuction aspirate, all of which contribute to a reduced risk of systemic
toxicity from the lidocaine. It is generally accepted that an infiltrate solution containing up to 35
meg/ke of lidocaine is safe .Some authors suggest that lidocaine can be eliminated from the wetting
solution when the aperation is performed under general anesthesia.

Safety measures for the use of lidocaine are: (A.Matarasso and 8.Levine,2013)

-Limit the lidocaine dose to 35 me/fke. This level may not be safe in patients with low protein levels
and other medical conditions where the metabolic byproducts of lidocaine breakdown may reach
problematic levels.

- Calculate the dose for total body weight.

- Reduce the concentration of lidocaine when necessary {e.g. depending an the site of infilteatian .

- Use the superwet rather than the tumescent technique,

- Consider avoiding the use of lidocaine when general or regional anesthesia is used.

Epinephrine is a critical additive in the infiltrate solution. Advantages of its use include
vasoconstriction resulting in hemostasis and delayed absorption of the anesthetic agent, which
prolangs its effect, decreases the amount of anesthetic needed, and reduces the risk of lidocaine
toxicity. The epinephrine dosage used in infiltrate solutions varies and may range from 1:100,000 to
1:1,000,000, depending on such variables as the liposuction technigue, the volume of infiltrate
infused, and the type of alkalinized fluid used in the infiltrate mixture. It is recommended that
epinephrine doses not exceed 0.07 mg/kg, although doses as high as 10 mg have been used safely.
Epinephrine use should be avoided in patients who present with pheochromocytoma,
hyperthyroidism, severe hypertensian, cardiac disease, or peripheral vascular disease,

Staging the infiltration of multiple anatomical sites reduces the possibility of an excess epinephrine
effect.phillip C. Haeck, et. al, 2009

Assisted Liposuction techniques:

1] Ultrasound-assisted: It uses a cannula or probe to deliver fat-liquefying ultrasonic waves
subcutanecusly, enabling fat to be removed with less physical effort by the surgean. This
technigue permits the remaval of fat from fibrous areas such as the upper abdomen, back,
and flanks with greater ease, especially during secondary procedures, Studies have shown
that internal ultrasound-assisted liposuction results in slightly higher, although insignificant,
blood loss than suction-assisted liposuction performed using the superwet technigue.

To prevent thermal injury the ultrasound probe or cannula must be kept in motion, and an
infiltrate solution must be used to facilitate fat emulsification. The dry technigue should
never be used in conjunction with ultrasound-assisted liposuction.

VASER: stands for “Vibration Amplification of Sound Energy at Resonance”,

It is the third generation technique that uses ultrasound waves to break up and liquefy fat
cells, making them easier to extract resulting in their safety and smoothness due to  less
damage to nearby tissues, less bruising and faster recovery compared to traditional
liposuction. This is done in three main steps: infiltration of tumescent fluid, emulsification of
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adipose tissue with solid probes, and aspiration of the fatty emulsion, The solid metal probes
are made to vibrate at ultrasonic frequencies {above 20 kHz) in order to induce their effects
on the subcutaneous fat. The forward and backward movement of the probe is maximal at
the tip where energy is focused. The emulsification occurs through three mechanisms:
cavitation, mechanical and thermal. VASER is safer than previous UAL technologies because it
uses solid probes, so the protective tumescent fluid is not withdrawn. The probes are smaller
in diameter than the previously used so they deliver less energy and are safer. VASER
liposuction takes longer time than standard suction assisted because of the extra step of
delivering the ultrasonic waves.(A.E.Hoyos and P.M.Prendergast,2014)

Laser-assisted: It makes use of a neodymium:yttrium-aluminum-garnet laser to target
adipocyte membranes to emulsify fat. Use of tumescent infiltrate solutions is required far
proper operation of the laser and also to minimize blood loss and potential complications. It
results in better hemostasis, better wound healing, and less surgical trauma in targeted
tissue and iess pain.

Power-assisted: This approach uses a power source to manipulate the cannula in action,
rather than solely relying on the surgeon’s arm, thereby limiting physician fatigue. A small
mator, moves the 2-tod-mm cannula tip in a forward and backward motion, The cannulas are
small, flexible, and comparable in length and diameter to standard suction-assisted
liposuction cannulas, Power-assisted liposuction is effective for large volume fat removal,
fibrous areas, and revisions. This modality is typically used in conjunction with the tumescent
or superwet technique. The main disadvantages of this modality include excessive cannula
vibration and noise from the power system. (1.3 and K.Hurvit,2011)

J-Plasma: It is a revolutionary treatment that uses helium gas and radicfrequency energy to
create cold helium plasma, which is injected and used to treat the underside of the skin. This
instantly firms up the skin as the J-Plasma device is inserted subdermally through small
incisions. It is a minimally invasive procedure for skin tightening. J-Plasma is considered a
farm of radiofrequency that can be used with or without liposuction. It has a high level of
precision in eliminating unintended tissue trauma. A focused stream of low-current cold
plasma is created resulting in shrinkage of the skin undersurface causing its firmness.
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Liposuction Cannulas:

A liposuction cannula is a hollow rod with a blunt to sharp tip and side openings through which fat is
detached from subcutaneous skin and evacuated into the aspirator. Cannula designs vary by
dimension, length, and tip shape. Cannulas with sharp or pointed tips are easier to manipulate but
are more likely to damage the surrounding tissue. By contrast, blunt-tipped cannulas require more
physical exertion, causing more physician fatigue. Many cannulas have more than one opening, in
various configurations, at or near the tip. Multiple openings facilitate fat extraction and reduce tissue
damage by minimizing repeated movement over a given area. The design, size, and length of the
liposuction cannula vary greatly, depending on the area(s) to be suctioned, the type of liposuction
performed, and the physician’s preference. Cannula diameters typically range from 2 to 6mm and are
available in a variety of lengths. No one cannula is appropriate for all procedures, patients, or
surgeons. Specialised cannulas are used in Power-assisted and Ultrasound assisted liposuction,
Cannulas may be straight or curved. The latest cannula is the twelve hole cannula which is used in
high definition liposuction. It fascilitates the suction of large areas but can easily results in
depressions and irregularities if uncontrolled. [A.Matarasso and 5.Levine,2013)

Patient Selection:

Liposuction is genarally an elective procedure, the liposuction patient must be assessed using the
same standards as those used for anyone who is undergoing any type of surgery, including a
complete preoperative history and physical examination. One of the most important aspects in the
success of any surgical procedure is the physical condition of the patient at the time of surgery.
Proper patient selection, preoperative assessment and optimizing the technique used are the key to
results perfection. Mot all patients are appropriate liposuction candidates, in particular, patients with
minimal localized adiposity, patients with existing medical conditions that preclude surgical
intervention (eg, certain bload dyserasias, risk for hemia), patients with unrealistic expectations, and youths and
adolescents,

» Localized Adipaosity: Liposuction is a very effective treatment for recontouring localized fat
deposits of the trunk, abdomen, and thighs. It was made for these cases as it is a body
contouring operation and not a weight reduction operation. It has also been used to a more
limited extant to correct areas on the upper arms and breasts as an adjunct to reduction
mammaplasty or treatment for gynecomastia, or as part of the face lift procedure for
recontouring the neck, Liposuction is also used in recanstruction cases far flap defattening.
When considering potential candidates for liposuction, patients who endeavor to imprave
their appearance through diet, exercise, and a healthy lifestyle are more likely to be satisfied
with their long-term postoperative results.

»  Obesity:
Liposuction is not cansidered a standard treatment for obesity, (hiip C. Haeck, et at, 2000)

Patients who are not liposuction candidates should continue diet and exercise routines, seek medical
intervention to treat an existing condition, consider bariatric evaluation, or, in the case of patients
whao have unrealistic expectations about their condition or potential outcomes, be referred for a
psychiatric or psychological evaluation,
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The service provider training and qualifications:
A certified ESPRS accredited plastic surgeon.
Facility Selection and accreditation:

The physician should determine the appropriate surgical technique and surgical facility in which to
perform liposuction after considering the patient’s overall health and body areas to be liposuctioned.
Hospitalization may be required in select cases to ensure patient safety. Plastic surgery, including
liposuction, performed under anesthesia, other than minor local anesthesia and/or minimal aral
tranguilization, should be performed in a surgical facility that meets certain criteria of accreditation
and certification and it has to be licensed. Liposuction is an operation and it should be done at a
haspital under strict aseptic conditions to decrease risks and prevent complications. [iwels and

H.Hurull:.znll}
Anesthesia;

Various types of anesthesia or anesthesia combinations are appropriate for liposuction, depending
on the overall health of the patient, the estimated volume of aspirate to be removed, and the
postoperative dismissal plan. The surgeon has the primary responsibility for deciding on the type of
anesthesia 1o be used and for providing and/or supervising anesthesia delivery. Parenteral sedation
sregional anesthesia, dissociative drugs, spinal anesthesia, epidural anesthesia, and general
anesthesia may be administered by a qualified physician or anesthesiologist, a certified registered
nurse anesthetist under physician supervision, a certified anesthesia assistant, or another qualified
health care pravider under the supervision of a qualified physician, The responsible physician should
be physically present in the operating room throughout anesthesia delivery, except when topical or
local anesthesia is administered. Although no evidence supports the use of any single technique, the
American Society of Plastic Surgeons Practice Advisory recommends avoiding neuraxial anesthesia
(2., spinal, epidural] i Office-based settings because of potential hypotension and volume overload issues.

|:.5..Malara 450 and S.iEuinE_,ZH.]-]

In small-volume liposuction, infiltrate solutions containing local anesthetic agents may be sufficient
to provide adequzte pain relief without the need for additional anesthesia measures. Plastic
surgeons should recognize the definitions of the American Society of Anesthesiologists regarding the
types and levels of sedation and analgesia. These definitions comprise a continuum of levels ranging
fram minimal sedation [anxiclysis) to general anesthesia. General anesthesia can be used safely &
has advantages for more complex liposuction procedures that include precise dosing, controlled
patient movement, and airway management,

Studies indicate that epidural anesthesia combined with the infusion of anesthetic infiltrate provides
patients with a consistent intraoperative comfort level.

Moderate sedation/analgesia augments the patient’s comfort level and is an effective adjunct to
anesthetic infilirate solutions, [cr.chiaet.al 2017}

Patient assessment & Preoperative preparations:

Medical History: Taking tharough medical history from each patient is very important as many
patients take vitamins, minerals, and supplements and do not report this to their practitioner, as they
feel they are inconsequential. Stopping all nonessential agents before surgery can reduce the risk of a
bleeding-related complication. An increasing percentage of the population use at least one
psychotropic drug. These medications, along with others, can compete with lidocaine for metabolism
in the liver, increasing the risk of toxicity, Drugs that potentially interfere with lidocaine metabolism
should be discontinued at least 2 weeks before using tumescent technique for local anesthesia when
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high doses of lidocaine are anticipated. Anticoagulating drugs should be stopped at least five days
before surgery, which differs according to the drug.

Smoking is an independent risk factor for wound healing complications. The amelicrating effects of
cessation are supported by Level | evidence, which suggests that the optimal duration of
preoperative cessation of any form of nicotine is 4 weeks or longer. Diabetes mellitus is another risk
factor for wound healing.

Routine preoperative laboratory investigations are done for each patient. Special investigations are
added according to the medical condition of the patient.

Physical examination: A carefully directed history and physical examination should look for
stigmata and sequelae of chronic disease. When examining the abdomen, the physician should pay
particular attention to surgical scars as potential sources of hernias. Visceral perforations are most
comman in the small intestine in patients with abdominal hernias. Classification and documentation
of the extent of diastasis recti and the visceral fat component is essential. Skin quantity and guality
should be assessed, and differences between excisional procedures and liposuction should be
discussed with the patients,

Routine preoperative laboratory investigations are done for each patient. Special investigations are
added according to the medical condition of the patient,

Psychological assessment of patients having unrealistic demands is also impartant,

After full examination is done the surgeon discusses with the patient the liposuction sites and the
amount that will be removed and decides the technique that will be used.

{c.1chla, etal, z017)

Informed Consent and Photography: Accurate photographic documentation has become
essential in reconstructive and cosmetic plastic surgery for both clinical and scientific purposes.
Patients appreciate seeing their before and after pictures.

Generally, “informed consent” requires that the patient be informed of the risks of treatment, the
prognosis, and alternative treatments before consenting to treatment. Surgical consent has evolved
and is not an event or a signature on a form but is an ongoing process of communication that
continues throughout preoperative, perioperative, and postoperative care. High volume liposuction
exceeding five liters should have a detailed written consent mentioning the increased risks and
complications. It should be explained to the patient clearly.

Markings: Areas to be suctioned are typically marked in a topographic pattern. Zones of adherence
and areas to avoid are marked with hash marks. Some authors advocate grid markings to standardize
resection and reduce contour irregularities. They mark areas to be suctioned with minus signs while
areas where fat will be injected with plus signs. Incisions should be placed in natural creases to
minimize visibility, and some recommend placing bilateral access incisions asymmetrically to aveoid
scars that appear pianned. Multiple-access incisions are used for almost all areas because remaving
all fat from a single access incision may lead to depressions around the access site and contour
deformity. It is important to review all markings and access incision locations with patients in front of
a mirror before they are medicated. At this point the surgeon decides the amount of infiltration fluid
to be injected in each area and plans the bady contouring process and the estimated amount to be
suctioned.{c1.chia.et.alz7)
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Intraoperative care and Fluid management:

The patient should be placed in the appropriate position for access to the treatment site. If multiple
areas are to be treated during a single operation, it is convenient to prepare the patient
circumferentially so that all areas of the trunk and extremities may be treated without repeated
preparation and repositioning. Surgeons should not be dissuaded from repositioning the patient
intraoperatively to better treat and evaluate surgical progress and symmetry. Access to difficult areas
such as flanks and thighs is dependent of the specific area and surgeon’s preference for positioning.
Surgical procedures can be associated with several physiologic stressors, including the development
of hypothermia, blood loss, malignant hyperthermia, and deep vein thremhosis. Taking precautions
against the development of these specific physiologic stressors (i.e., warming the patient, using non-
malignant hyperthermia—triggering anesthetics, and providing deep vein thrombosis/pulmonary
embolism prophylaxis) and thoughtful decision-making regarding the type of anesthesia used, the
safety of combining multiple procedures, and the duration of the procedure(s) are essential for
maximizing patient safety during surgery and for enhancing postoperative recovery.

Profound hemodynamic and metabolic alterations can accompany large-volume liposuction. As such,
physicians performing liposuction must understand the physiologic impact of the procedure and how
to manage the fluid and electrolyte balance of a patient. Before large preinfiltrates came into
common use, predictable responses to intravenous fluid administration made replacement a
straightforward task. Large preinjectate techniques, such as the tumescent technigue, complicate
fluid replacement estimates. [Phillip C. Haeck, et. al, 2009}

Patients in the supine position should be properly positioned and padded on the operating table,
with their knees slightly flexed so as to maximize bloed flow through the popliteal vein. Special
attention to positioning is also required for patients in the prone and decubitus positions.
Intermittent pneumatic compression devices should be used intracperatively to prevent deep vein
thrombasis, particularly with patients at moderate to high risk of blood clots. (R.Elversen, et.al, 2004)

Because of the increasingly large volumes of infiltrate used in large-volume liposuction, careful
attention must be paid to all fluid infused, whether as part of the infiltrate solution or as intravenous
fluids administered during the procedure,

It is essential that all remaining fluid be accounted for when assessing total output, including the
total valume of aspirate, any additional blood loss from concomitant procedures, and urine output. A
urinary catheter is essential in these cases. It is estimated that 70 percent of the tumescent volume
infiltrated is not aspirated when a liposuction procedure is completed. In light of this information,
fluid resuscitation generally entails administration of maintenance fluid (the amount of fluid to be
replaced from preoperative, nothing by-mouth status) and the subcutaneous infiltrate (70 percent
presumed to be intravascular). Intravenous crystalloid may also be needed, depending on the
amount of aspirate removed. To achieve all this properly good communication between the surgeon
and the anesthesiologist is extremely important to keep the patient well manitored. (Phillip C. Haeck, et,
al, 2009)

It is recommended that the intake and output of all fluids utilized in the operative and postoperative
periods should be accurately monitored. Communication with the anesthesia about fluid
management is critical even in the postoperative period. Fluid management and liposuction surgery
must account for maintenance requirements, preexisting deficits, and intraoperative losses of
aspirated tissue and third-space deficit. Preexisting fluid deficits should be minimal after an
overnight fast. Blood loss estimates should be made and confirmed with preoperative and
postoperative hemoglobin measurements. However, due to fluid shifts, hemoglobin levels may not
be reliable during the first 24 hours postoperatively so doctors consider the Hematocrite value mare
accurate, Calculation of residual fluid volumes after liposuction is helpful in planning postoperative
care. [R.E.lverson, et.al, 2004)
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Liposuction Volume:

After determining that the patient is an appropriate liposuction candidate, the surgeon must
determine the appropriate volume of fat to remove. Advances in liposuction equipment and
technigue, along with reduced intraoperative blood loss, have made it possible for skilled surgeons to
safely remove larger volumes of fat. Large-volume liposuction is defined as the removal of 5000 cc or
greater of total aspirate during a single procedure. The risk of complications becomes higher as the
volume of aspirate and the number of anatomical sites treated increase, and occasional deaths have
been reported for patients undergoing large-volume liposuction. A detailed informed written consent
including all the increased risks and complications should be explained to the patients undergoing
high volume liposuction.

The patient’s body mass index and the potential physiologic consequences of tissue loss should be
considered to ensure that the volume of aspirate removed is proportional to the patient’s overall size
and medical condition. In some instances, it may be best to perform large-volume aspirations as
separate serial procedures and to avoid combining additional procedures with large-volume
liposuction.

It is important for physicians, to note the distinction between total fat removed and total aspirate
removed. Tatal aspirate is defined as the combination of total fat and fluid that is removed during
liposuction. When referring to liposuction volume, total aspirate should be the volume recorded. The
American Society of Plastic Surgeons states that, regardless of the anesthetic method, large-volume
liposuction {mare than 5000cc of total aspirate) should be performed in an acute-care hospital or in a
facility that is either accredited or licensed. Postoperative vital signs and urinary output should be
monitored overnight in an appropriate facility by gualified and competent staff members who are
familiar with the perioperative care of the liposuction patient.

{c.7.chia, etal, 2007).

Liposuction by board-certified plastic surgeons is safe, with a low risk of life-threatening
complications. Traditional liposuction volume thresholds do not accurately convey individualized risk.
The authors’ risk assessment model demanstrates that volumes in excess of 160 ml per unit of body
mass index confer an increased risk of complications.

Large infusion volumes have caused fluid shifts and lidocaine toxicity to become significant safety
concerns. With liposuction being performed by untrained professionals, in nonaccredited office
settings, and with continually increasing lipoaspirate volumes, reports of serious complications have
surfaced, prompting scruting into procedural safety. The reported incidence of death after
liposuction varies dramatically between 2.6 and 20.6 per 100,000,

Significant controversy continues to surround the maximum permissible lipoaspirate volume, There
are currently no guantitative data to support a specific volume at which peint liposuction is
considered unsafe, The current American Society of Plastic Surgeons guidelines defines 5000 m| of
aspirate as large-volume liposuction that likely portends increased procedural risk, despite
concluding that “there is no scientific data available to support a specific volume maximum at which
liposuction is no longer safe”.

Advances in technique and a greater understanding of the physiologic fluid dynamics governing
liposuction have allowed increasing volumes of lipoaspirate to be removed during a single surgical
procedure. Despite these advances, no safe upper limit of total lipoaspirate volume has been
elucidated. Instead, current patient safety advisories advise surgeons to formulate an overall
impression of surgical risk based on patient body mass index and comorbidity burden. Such estimates
are intrinsically subjective, preventing a precise quantification of risk to guide surgeon and patient
decision-making. This study is the first attempt at identifying the risk of complications conferred by
varying liposuction volumes, It is important to note that the American Society of Plastic Surgeons
Safety Committee has recommended that patients who undergo large-valume liposuction should be
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observed overnight in the inpatient setting for close postoperative monitoring of potential fluid and
electralyte imbalances, Despite the overall safety of liposuction, the need for evidence-based safety
profiles for lipoaspirate volume became mare apparent in the wake of several highly publicized
reports of patient deaths fallowing liposuction. (1.Chow,et.al,2015)

Postoperative Care:

Immediate postoperative care should include an assessment of fluid and electrolyte balance and the
administration of replacement fluids, as needed. In addition, red blood cell loss needs to be assessed
and replacement transfusions should be given, if needed. Patients who underge large volume
liposuction or multiple procedures should be warmed during recovery using appropriate warming
methods. All patients who have received general anesthesia, regional anesthesia, or deep or
moderate sedation should receive appropriate postanesthesia management.

Traditionally, immediate postoperative effective and prolonged use of elastic compression garments
was advocated, The general rule of thumb was for patients to wear the garment for 1 week for every
decade of life (40-year-old patients would wear garments for 4 weeks). Prolonged compression can
cause skin creases, hyperpigmentation, pain, and swelling. Some ways to minimize swelling and
postoperative compression include minimally traumatic surgical technique, not suturing the incisions
as recommended by Toledo and Mauad and applying bulky absorbent dressings for the first 24 to 48
hours to allow the excess remnant fluid and serous reaction to flow out. (C.7.Chia,et.al,2017)

Pain management in the immediate postoperative period may require small doses of parenteral
narcotics. The patient may be sent home with aral pain medication, which may be needed for several
days. The need for pain medication should lessen after that time. The patient should be advised to
immediately report any progressively worsening pain to the physician, as it may be indicative of
infection or other complications. Early ambulation is highly recommended.

Long-term follow-up care includes assessment of postoperative recovery at regular intervals,
depending on the extent of the procedure. This assessment should examine wound healing and scar
maturation, and patient satisfaction. Correction of deformities and/or revisions should generally be
undertaken at least 3 to 6 months after the original liposuction procedure to allow for tissue
normalization. Deformities maybe corrected with repeat liposuction and/or fat grafts. (Phillip C. Haeck,
et. al, 2009)

Safety of Combining Liposuction with other Procedures:

The cumulative effect of multiple procedures performed during a single operation may increase the
potential likelihood that complications may develop. Although many combined plastic surgery
procedures are routinely and safely performed in inpatient and outpatient surgical settings, some
combination plastic surgery procedures are more cantroversial, particularly those involving
liposuction. Serious complications have been reported when large-volume liposuction is combined
with procedures such as abdominoplasty.

Restricting liposuction in combination with multiple unrelated procedures has been the topic of
many dehates, larzely because the actual volume of liposuction aspirate that can be safely remaoved
during a cambined procedure is as yet unknown,

Individual patient circumstances may warrant performing liposuction as a separate procedure. When
combining liposuction with other procedures and prolonging the surgery, it is recommended to
decrease the amount that will he suctioned.

The most common cormbination is with abdominoplasty and with fat injection. (A.Matarasso and
5.leving,2013)

In 2018,B.L \Vieira,et.al, made a risk assessment Model of liposuction and lipgaspirate volume on
complications of abdominoplasty and whether there is a safe limit in combined lipo-abdominoplasty.
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They came to the conclusion that when done by board-certified plastic surgeons, abdominoplasty
with truncal liposuction is safe, with fewer complications than abdominoplasty alone. Increasing the
lipasuction valume results in increased complications.

Combined abdominoplasty and liposuction of the abdomen and flank has been performed in a
variety of iterations for over three decades and has become an increasingly commaon procedure, The
combined strategy eliminates the need for a second procedure, and may decrease overall recaver
time, reduce costs, decrease reoperation rates, and increase patient satisfaction. However, despite
growing popularity and potential benefits, the safety of the one-stage procedure has been the
subject of debate, fueled by uninformed opinion and incongruent or inadequate scientific/safety
data.

Early studies warned against combining liposuction of the anterior abdomen with abdominaoplasty,
because of concerns for increased risk of thrombotic or fat embolic complications, seroma, vascular
disruption, and necrosis. These concerns have carried over to the present day, with articles in bath
the scientific and the lay press continuing to report concern for patient safety. The evolution of
abdominaplasty now includes maore aggressive trunk liposuction and the newer concept of
lipoabdaminoplasty.

Truncal liposuction is now considered a part of the abdeminoplasty procedure.

Another very common procedure combined nowadays with liposuction is fat transfer or fat injection.
Fat transfer may be performed as a primary procedure (e, breast or buttack augmentation), 35 an adjunct (e.g.,
face-lift surgery or breast reconstruction), or for the potential of “stem cell” therapy. (B.L. Vieira,et al,2018)

Reoperation: Patients who are to undergo secondary surgery to correct contour irregularities
should be evaluated carefully and counseled to ascertain a concurrent goal for surgery. Previous
surgical procedures should be considered and careful notation should be made to document the site
of secondary surgery and the anticipated amount of secondary lipeaspirate or augmentation with
dermal fat grafts of lipotransfer. Skin resection may be necessary for areas of inadequate skin
retraction.

Patient Satisfaction: Physical outcome and ease of recovery are not the only factors that define
patient and physician satisfaction, as successful body contouring surgery requires a patient to
embrace positive lifestyle habits. The importance of patient education on postoperative alternatives
in diet and exercise ultimately determines the relative success rate of the liposuction procedure.
Patients who were committed to a positive lifestyle change or who were already cognizant and
practicing a “healthy lifestyle” were found to have the highest self-assessment and satisfaction
Fesponses.

Self-evaluation far improvement: Physicians should be receptive to patient feedback and continually
evaluate their results to ensure patient satisfaction. Refinements can be made at any stage in the
perioperative and intraoperative process to achieve a successful liposuction outcome.(remwversan and

¥.5.Pan,2008]

Complications:

Serious medical complications are rare following liposuction, although their frequency may increase
with the number of sites treated and the volume of fat aspirated. Liposuction-related complications
range fraom relatively minor conditions to more serious or life-threatening events. Minor
complications that reselve on their own or with little additional treatment include small hematomas,
seromas, and minor contour irregularities. More severe complications include skin perforation, major
contour defects, skin necrosis, thermal injury, vital organ injury, adverse anesthesia reaction, major
hemorrhage, ischemic optic neuropathy, deep vein thrombosis, pulmonary embolism, and fat
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embolism. Very severe complications may require additional surgery or hospitalization and may
result in death.[Phillip C. Haeck, et. al, 2009)

Cosmetic Minor Major
Procedure Complications complications
Hematoma(%)  Infection{%) VTE (%1 Mortality
Abdominoplasty 2 2-7 0.4 1:13,000
Buttock augmentation MR MR MR 1:20,000
Liposuction 0.15 0.10 <0.1 1.3:50,000
Face 1.5 0.3 <0.1 MR
Breast 15 1.1 <0.1 MR

VTE, venous thromboembolism ; MR, not reported

Tahle (3):

Complications and Mortality Rates in Cosmetic Surgery (R.J.Rohrich,et.al, 2020)

Martality from liposuction has decreased dramatically since qualified individuals were properly

trained.

With proper training in qualified individuals, the mortality rate dropped drastically, and

liposuction is now considered one of the safest cosmetic procedures performed. In settings where
the doctor is not qualified, the facility not accredited and recommendations are not followed, the
morbidity and mortality rates are higher. With the increase in cosmetic operations performed
annually, periodic evaluation of safety is valuable for providing consistent outcomes. Identifying risk
factors and defining procedure-specific complication rates has helped guide patient selection and
patient education. (R.\.Rohrich, et.al, 2020)

General Liposuction Complications are:

49

Bleeding: Excessive bleeding during or following liposuction is rare. Causes may be due to
incompetent surgecns, patients with undiscovered bleeding disorders or who did not stop
their anticoagulation drugs, superficial dry liposuction or suction of massive amounts, Using
the tumescent technigue, saline causes profound vasoconstriction so the emulsification and
remaval of fat is occurring in an almost bloodless field.

Bloody aspirate may be produced in very fibrous areas such as the back, upper abdomen, or
male breasts. If the aspirate is excessively bloody, the area should be avoided or more
tumescent fluid should be infiltrated.

Patients who potentially have a bleeding abnormality must be excluded by preoperative
investigations, Sequelae of intracperative and postoperative bleeding depend on the volume
of blood loss, condition of the patient, treatment are, and presence of drains and
compression, The application of compression garments is essential immediately
postoperatively in order to facilitate hemaostasis and compress small vessles.

Some ecchymasis is normal, extensive ecchymaosis may occur in areas more prone to have
bruising, particularly in the thighs. Resolution of ecchymosis occurs without intervention.
Small hematomas resolve spontaneously while large hematomas need to be
E‘JacuatEd.{A.E.Hn\ms and P.M.Prendergast,!ﬂla‘-l]

Infection: Infection can be one of the more serious complications of lipesuction. Localized
wound infection can progress, sometimes rapidly, causing serious to fatal outcomes. The
maost serious of these complications include toxic shock and necrotizing fasciitis. This may be
due to the defective operation setting, or non compliance of the patient. Aggressive
management of the initial infection can forestall more serious complications. No evidence
was found regarding the use of antibiotic prophylaxis in liposuction cases; therefare, the use
of prophylactic antibiotics is a decision that is best made by the physician. It is essential that
wounds be kept clean and that any change in the wound site is reported to the physician
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I immediately. Sterile technique using properly sterilized instruments in appropriately selected
patients serves to keep the incidence of infection very low. A superficial infection around the
I incision site will manifest as blanching erythema, heat, and tenderness. Necrotizing fasciitis
represents a severe life-threatening streotococcal group A infection ar mixed bacterial
infection that leads to thrombosis of the subcutaneous vessles and spreading gangrene,
I {Fhillip C. Haeck, et.al, 2009)
*  Necrosis: Necrosis of tissue and skin may occur following aggressive superficial lipoplasty if
the subdermal vascular plexus is compromised. This is more likely if the patient is a smoker,in
I secondary cases ,or if sharp cannulae are used. In order to minimize incidence of necrosis,
superficial maneuvers are limited. It is more common with laser or VASER assisted
liposuction. It may be caused by burns due to the heat delivered to the tissue that cause their
I damage if not properly controlled.
*  Seroma: A& seroma is an abnormal collection of fluid in the subcutaneous tissue that ocours as
a result of trauma, burns or friction following lipoplasty, and is expanding in size. It is usually
I inflammatory exudates but may also be comprised of lymph. Seromas are more common in
overweight or obese patients with large abdomens. Diagnosis is either by clinical
examination or ultrasound, Early seromas can be drained by needle aspiration followed by
l compression, Drainage may be reguired every few days till it resolves. Ultrasound guided
drainage is more accurate than blind aspiration,
*  Thromboembolism: Pulmonary embolism results from one or a combination of three
I mechanisms: venous stasis, activation of blood coagulation, or injury to the vascular
endothelium. One of the most important ways of preventing thromboembolism is to
adequately assess the patient regarding his or her risk for such events. The patient should be
I assessed for genetic and acquired conditions that predispose him or her to coagulation
disorders (e.g. the factor V Leiden mutation, use of oral contraceptives, or hormone replacement therapy].
Once the patient's relative risk is determined, appropriate prophylaxis can be implemented.
I Signs and symptoms of deep venous thrombosis include calf pain, leg edema, and venous
engorgement. Signs and symptoms of pulmonary embolism include chest pain, dyspnea
hemoptysis, tachycardia, tachypnea, altered mental status, rales, rhonchi, and decreased
I oxygen saturation.
*  Fat embolism: Fat emboli, although somewhat less common than pulmonary embeli, have
been implicated in liposuction death. There are two theories as to the origin of fat embaoli,
I one mechanical and the ather biochemical. In liposuction cases, a mechanical blockage can
occur when vessel rupture and adipocyte damage allows globules of triglycerides to enter
into venous circulation. The fat globules are too large to pass through the pulmonary
I capillaries, where they become trapped. Symptoms of a fat embolus include tachycardia,
tachypnea, elevated temperature, hypoxemia, hypocapnia, thrombocytopenia, and
pccasionally mild neurologic symptoms. It is essential to distinguish fat embolus from
l pulmanary embolus because the treatment is different. Fat embolism is related to the area
suctioned or injected especially the buttocks, and is the result of wrong technigue and plane
of suction. [A.E.Hoyos and P.M.Prendergast,2014).
I * Visceral Perforation: Perforation of the probe or cannula through the abdominal wall can
oceur during any lipoplasty procedure an the abdomen.
Several cases of intestinal perforation have been reported. It causes peritonitis, and may lead
I to septic shack, necrotizing fasciitis ,and death,
A perforation can be the result of a cannula passing through a defect in the abdominal wall,
into an undiagnosed abdominal wall hernia, or careless movement of the cannula in a
I vertical, rather than horizontal direction. An ultrasound scan of the anterior abdominal wall
should be performed preoperatively if a hernia is suspected or if a scar is tethered or
I depressed. The peritoneum could be adherent to the skin in these cases. Intraoperatively the
50 WWW.esprs.com
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nondominant hand should always feel the tip of the probe or cannula as gentle strokes are
made through the tissues. Particular care should be taken near the costal margin to avoid
penetration of the thoracic cavity.

» Lidocaine Toxicity: Lidocaine can be administered safely in tumescent anesthesia in doses
up to 35 mgikg Toxicity occurs when lidocaine is absorbed systemically and appears as
perioral tingling, numbness of the tongue, dizziness, nausea and vomiting. With increasing
plasma levels, cardiac toxicity can occur. The treatment is supportive. It is important to
remember that since lidocaine is absorbed very slowly from the fat compartment, peak
plasma concentrations occur only 12-18 hours after administration. The rapid infiltration of
the wetting solution may increase serum levels of lidocaine since it takes 12-15 minutes for
epinephrine to cause vasoconstriction,

Apart from toxicity allergies and even anaphylaxis can occur. (A.E.Hoyos and P.M.Prendergast, 2014}

Anaesthetic pulmonary complications :

Patients who had bariatric sleeve operations frequently have severe forms of reflux
oesaphigitis which may lead to aspiration pneumaonitis and Mendlsen syndrome , so
precperative nasogastric tube insertion is important during operation with continuous
aspiration of gastric fluids.

Specific Energy-assisted Liposuction complications:

The vibratory excursion of the tip of the ultrasonic probe can also generate heat, particularly if it

cames in contact with the skin or if the probe is not in constant motion through the tissues. This can

also occur with the laser probe. Depending on the port location burns can be divided as follows:

a) Pre-port burn: If the praximal end of the probe rests on the skin during ultrasound delivery, the
vibration of the probe can lead to significant burns.

b] Port burn: Transmission of vibration from the probe through the skin port onto the skin can result
in a burn around the incision site.

c) Post-port burn: this is produced when the probe tip abuts the dermis of the skin from inside. This
can occur by an end-hit or a parallel-hit.

Complications related to High-definition body sculpturing:

High definition body sculpturing requires great attention to details, from the preoperative
assessment and marking to the intraoperative technique and postoperative care. The technigue
depends an the contouring of the body by selective removal of fat resulting in accentuation of the
underlying muscles, tendans and bany landmarks, which shows the beauty of the sculptured body,

Too much (which is mostly the case) or too little sculpturing may lead not anly ta a suboptimal result

at best but also to complications:-

<+ Contour irregularities: If irregularities are present precperatively it has to be documented
and markings for liposuction should be precise. If markings are inaccurate, a concavity,
depression or groove will be sculptured in the wrong area. The result is an unsightly defect
rather than improved muscular definition,

% Skin Retraction: Although controlled, uniform skin retraction is ane of the key elements in
high-definition bady sculpturing, it can also lead to unwanted physical defects. This occurs
when garments and foam are not routinely used and the patient does not correctly follow
postoperative instructions.

L)
*

g
w

Asymmetry: If there is symmetry preoperatively, then efforts should be made
intraoperatively to remove equal volumes from both sides. Preoperative asymmetries should
be documented and brought to the attention of the patient.
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Asymmetry due to uneven fat distribution can be improved or corrected by removing more
fat an the larger side ar shifting fat to areas where it is deficient.

Unnatural appearance; Creating a frame around muscle groups with linear depressions will
cause “wood-like” appearance. Also if the appearance of muscles is etched upon an
abdomen in an overweight patient, the result is the so called "Ninja turtle” man. It is
appropriate to treat the torso circumferentially, including the upper arms, to obtain a
harmonious and natural appearance.

Fibrosis and Nodularity: Some inflammatory and fibrotic reaction is inevitahle following
ultrasound assisted superficial high-definition lipoplasty. This can be kept to a minimum by
avoiding unnecessary or excessive delivery of ultrasound to the tissues, as well as minimal
use of traumatic cannulae or aggressive technigue. The compression garment should be
smoothly placed over the skin to prevent subcutaneous fibrosis leading to irregularities.
Unsightly scar: Consideration should be given to the placement of incisions, especially in
patients who are prone to hypertrophic scars or hyperpigmentation. Usually incisions can be
hidden in the pubic area, umbilicus, axillary creases, and inframammary folds.

Loose skin: Skin laxity following any form of lipoplasty may occur if the skin does not fully
retract to fit the new contours when subcutaneous fat is removed. This is more likely in
certain areas like lower abdomen, periumbilical area, upper arm and above the knees. This
should be explained to the patients in the preoperative assessment. Patients with poor skin
tone, striae, and large volumes of fat are at risk of postoperative looseness, Excisional
procedures should be discussed in these patients.

Burns: Pre-port, port and post-port burns are possible complications. The need for tharough
superficial and deep emulsification of fat means the energy deliverad to the tissues is
substantial. However it should not exceed 2 min of ultrasound delivery per 100 ml of
tumescent fluid infiltrated. (a£Hoyos and F.M Prendergast, z01a)

Media Related Complications:

Physicians nowadays use social media for advertising their work. Facebook and Instagram pages are
now very comman and easy to follow. Patients review the doctor’s page to see his results. Before and
after pictures are viewed. Even videos showing intracperative steps of the operation are available.

Also a lot of doctars appear on television or live through their sites to explain procedures and answer
the viewers questions.

All this has put a lot of pressure on the young surgeons who are just starting. It has put the standards
high and made it more competitive. They pay a lot in advertising their work and they want to work
more to be able to cover all the expenses,

The patients’ demands increased and they have unrealistic expectations as they are able to see results
and compare them on the internet.

This results in doctars taking more risks an the expense of the patient’s overall health.

This is why serious complications are more seen in plastic surgery practice nowadays,

Optimizing patient safety and outcomes should remain at the forefront of plastic surgery today.
(R.1Rahrich, et.al, 2020}
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Liposuction Guidelines in Egypt

Only ESPRS certified plastic surgeon shall do this procedure after careful evaluation of the patient
psychologically and physically,

Preoperative evaluation:

1-

- M N b
[ T

Examination of the patient to assess general condition as regard the vital crgans and
complete labaratary and radiclogical investigation.

Assess the abdominal scars, hernia and divarication of the recti to avoid intestinal injury.
Reflux oesophagitis in patients after bariatric surgery is common and may cause
postoperative acid pneumonitis and ARDS due to intracperative inhalation of the Gastric
acid, So intraoperative continuous gastric aspiration is recommended.

Assess skin quality and patient hygiene to prevent wound problems.

Prepare blood transfusian if indicated.

Immediate application of garments is vital after liposuction to prevent bleeding and fluid loss.
Treat fungus infection and skin eczema in sites of skin incisions.

Liposuction Technique:

Mo one single liposuction technigue is best suited for all patients in all circumstances. Factors
such as the patient’s overall health, the patient's BMI, the estimated volume of aspirate to be
removed, the number of sites to be addressed, and any other concomitant procedures to be
performed should be considered by the surgean to determine the best technique for the
individual patient.

Due to the amount of blood loss associated with the dry technique, its use is not
recommended except in limited applications with a total aspirate volume 100 cc.

The dry technigue should never be used in conjunction with ultrasound-assisted liposuction.
Always use tumescence.

Assisted technigues that produce heat such as Laser and VASER should be carefully used by a
trained skilled plastic surgeon, to prevent complications,

The benefits of performing liposuction while the patient is awake and standing are not
currently supported by clinical studies, and this procedure may compromise patient safety.
High definition body sculpturing is an artistic technique that requires a |ot of attention to all
the details.

Liposuction Cannulas:

53

There is no single cannula suitable for all patients in all circumstances. Factors such as the
patient’s overall health, the estimated volume of the aspirate to be removed, the areas of
the body to be treated, the number of sites to be addressed, the technique chosen (i.e.,
suction-assisted, power-assisted, or ultrasound-assisted), and physician preference
determine the cannula best suited for the individual patient.

Cannulas vary in size, shape, length and number of hales.
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Anesthetic Infiltrate Solution:

In small-volume liposuction, infiltrate solutions containing local anesthetic agents may be
sufficient to provide adequate pain relief without the need for additional anesthesia
measures. The patient or the surgeon may prefer the use of sedation ar general anesthesia
even with small volumes of liposuction.

Lidocaine wetting solutions have the potential to cause systemic toxicity when administered
to large or multiple regions of the body. Preventive measures include the following: 1) Limit
the lidocaine dose to 35 mg/kg. This level may not be safe in patients with low protein levels
and other medical conditions where the metabolic byproducts of lidocaine breakdown may
reach problematic levels. 2} Calculate the dose for total body weight. 3} Reduce the
concentration of lidocaine when necessary (e.g., depending on the site of infiltration). 4) Use
the superwet rather than the tumescent technigue. 5) Consider avoiding the use of lidocaine
when general or regional anesthesia is used.

Epinephrine use should be avoided in patients who present with pheochromocytoma,
hyperthyroidism, severe hypertension, cardiac disease, or peripheral vascular disease. In
addition, cardiac arrhythmias can occur in predisposed individuals or when epinephrine is
used with halothane anesthesia. The surgeon must carefully evaluate these types of patients
before performing liposuction.

Consider staging the infiltration of multiple anatomical sites to reduce the possibility of an
excess epinephrine effect.

Type of Anesthesia:

A physician should have the primary respansibility for praviding and/ or supervising
anesthesia. All anesthesias should be ordered by a physician.

General anesthesia can be used safely for liposuction procedures.

General anesthesia has advantages for more complex liposuction procedures that include
precise dosing, controlled patient movement, and airway management,

Epidural and spinal anesthesia is discouraged in the ambulatory setting because of the
possibility of vasodilatation, hypotension, and fluid overload.

Maderate sedation/analgesia augments the patient’s comfort level and is an effective
adjunct to anesthetic infiltrate salutions.

Patient Selection:

54

Even though liposuction is generally an elective procedure, the liposuction patient must be
assessed using the same standards as those used for anyone whao is undergoing any type of
surgery, including a complete preoperative history and physical examination,

BMI is a good method with which to assess a patient’s relative risks and benefits for
liposuction.

In obese patients receiving large-volume liposuction, it may be necessary to modify the
anesthetic infiltrate solution to prevent lidocaine toxicity. In those cases liposuction should
be done in staged procedures.

Mot all patients are apprapriate liposuction candidates, in particular, patients with minimal
localized adiposity, patients with existing medical conditions that preclude surgical
intervention (e.g., certain blood dyscrasias, risk for hernia), patients with unrealistic
expectations, and youths and adolescents.
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Liposuction technique:

Large-volume liposuction is better avoided | »5000 cc of total aspirate in a single session), more
than 7000 ccis dangerous and not recommended.
Proper patient’s positioning during the procedure ({jackknife),
Always stay subcutaneous.
Use wide bore blunt curved cannulas (at least 4 mm). Basket cannulas are preferable.
Always feel the tip of your cannula.
The use of expansion vibration lipofilling technigue, if available.
Keep the continuous motian.
Although it is difficult to objectively quantify the maximal fill valume, we equate the feel of
tissues like that achieved during tumescent infiltration.
Avoid high recipient site pressure (fat exiting the injection sites).
The use of VASER-lipectomy is recommended in:
1. All redo or revision cases.
2. All males’ cases especially those with mild infra-umbilical redundancy.
3. All gynecamastia cases. While VASER does nat abolish the gland completely, the energy
produced together with mechanical trauma causes much gland disruption and separation
facilitating its minor-incision removal.

Fluid Management:

* Adatasheet should be used to facilitate communication.

s The intake and output of all fluids used in the operative and postoperative periods should be
monitored accurately,

s« Communication with the anesthesia doctor about fluid management is critical,

* Fluld management and liposuction surgery must account for preexisting deficits (i.e., created
by a fasting state), maintenance requirements (based on vital signs and urine output), and
intracperative losses of aspirated tissue and third-space deficit,

= Blood loss estimates should be made and confirmed with preoperative and postoperative
hemaoglobin measurements. However, because of fluid shifts, hemoglobin levels may not be
reliable during the first 24 hr postoperatively,

Use Hematocrite value instead,
» Calculation of residual fluid volumes after liposuction is helpful in planning postoperative care,

s Avoid early patient discharge in liposuction unless the general condition af the patient permits.

o In case of suspicious abdominal perfaration consult general surgeon with adeguate
experience and early exploration is mandatory in suspected cases.

Combining Procedures:

s large-volume lipesuction combined with certain other procedures (e.g., abdominoplasty) has
resulted in serious complications, and such combinations should be avoided.

Complications:

Physicians should be aware of the signs and symptoms of the before mentioned complications that
may arise during or after lipasuction. He should be ready for the proper management immediately,

55
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Hospital 5election:

The physician should determine the appropriate surgical technigue and surgical facility in which to
perform liposuction after considering the patient's overall health and body areas to be liposuctioned.
Hospitalization may be required in selected cases to ensure patient safety. The hospital must be
accredited and licensed to ensure all safety measures.

Early discharge of patients has resulted in many complications and should be considered .

Physician training and qualifications:

It is the role of the syndicate to ensure that liposuction operations are only done by qualified plastic
surgeons. Ungualified personnel or non-plastic surgery doctors should be banned from performing
liposuction.

Media and Advertisement:

Plastic Surgery operations are not products to be sold. There should be strict rules to limit what is
published through the social media.

The patient must be consented before putting their before and after pictures on the internet. The
identity and the private parts of the patient should be hidden.

The control of the media and advertisement is of utmost impartance.
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National Guidelines
For Evaluation & Treatment of
Craniofacial Anomalies

This document is considered the 2021 policy statement of the Egyptian Society of Plastic & Reconstructive
Surgeons (ESPRS) to be nationally recognized and used as the general guidelines for management of
craniofacial anomalies. The document should be reviewed periodically by a consensus panel to consider
revisions needed to reflect advances in the concerned scientific knowledge base of this entity. This
document can be found and downloaded from our website: www.esprs.org

INTRODUCTION

In Egypt, there are numerous types of cangenital craniofacial anomalies, the most common of which is cleft
lip and/or palate. The World Health Organization stated that we have almost an incidence of 1:500 of these
cases, affecting approximately 2,000 newborns each year. Roughly one-half of these infants have
associated malformations, either minor or major, occurring in conjunction with the cleft.

Although the incidence figures for more complex conditions or syndromes such as Apert syndrome,
Crouzon syndrome, or craniofacial microsomia are much lower than that for cleft lip and/or palate, the
impact of craniofacial birth differences must be viewed in terms of the aggregate effect rather than the
impact of any single entity. This impact is twofold: the patient and family and on society as a whole.

The health and well-being of all of these children is dependent upon the clinical expertise of those who
serve them. Quality of care positively impacts society as a whole by allowing the affected individual,
through ongoing and excellent medical intervention, to make a positive contribution within their
community.

Unlike cleft surgery, the craniofacial surgery is a relatively new specialty however the two specialties can be
considered as one, as cleft disorders are part of the craniofacial syndromes,

In an effort to put forward general guidelines for treatment of these patients in Egypt to standardize the
protocols of treatment for these conditions based on the recent literature but mostly adapted from the
American Craniofacial and Cleft Palate Association which is considered the most prestigious body for this
specialty. These guidelines are put forward to guide practitioners but not obligatary by anyway as certain
situations require different options which will depend on the surgeons experience and workplace
capability,

Team-work settings are crucial to achieve the ideal and best results in the field of management of
craniofacial anomalies. The plastic surgeon is the key-stone of this team because most craniofacial
syndromes are associated with soft tissues and skeletal facial anomalies which require through knowledge
of the fine anatomy of the region and exposure technigues. Moreover, the cranio-maxillofacial injuries
often need plastic surgeon as a keystone surgeon to systematize triage of injuries and prioritize surgical
intervention between different specialties. Dedicated anesthesia team is vital to grant safe craniofacial
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surgeries and treat possible risks including difficult intubations and abnormal respiratory pathway, blood

loss, air embolism, and brain insults during surgery. Special fine instruments, micro motors, plates and
screws et are mandatory to introduce this specialty to any hospital.

Unfortunately, there are inadequate care results owing to diagnostic errors, unnecessary and poarly timed
treatment, inappropriate or poorly performed procedures, and failure to recognize and treat the full
spectrum of health problems associated with these differences.

Several fundamental principles underlie the recommendations of the Egyptian Society of Plastic and
Reconstructive Surgeons regarding the optimal care of patients with craniofacial anomalies, regardless of
the specific type of disorder:

» Management of patients with craniofacial anomalies is best provided by an interdisciplinary
team of specialists who should have the sufficient clinical expertise in diagnosis and treatment.

s The optimal time for the first evaluation is within the first few weeks of life and, whenever
possible,

» Parents/caregivers must be given information about recommended treatment procedures,
timing, options, risk factors, benefits, and costs,

= Treatment plans should be developed and implemented on the basis of team recommendations.

e Complex diagnostic and surgical procedures should be restricted to centers with the appropriate
facilities and experienced care providers.

» Evaluation of treatment outcames must take into account the satisfaction and psychosocial well-
being of the patient as well as effects on growth, function, and appearance.

This document is divided into three sections:

o |nterdisciplinary teams: composition, qualifications, and general responsibilities
# Clinical evaluation and treatment plan, listing general guidelines and updated needed practices
s (Cuality management assessment

Prof. Dr. Fouad Ghareb
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INTERDISCIPLINARY TEAMS

Composition

The ideal staff of the interdisciplinary team may include but not be limited to individuals from the
following areas of professional practice: plastic surgery, oral and maxillofacial surgery, anesthesiology,
audiclogy, diagnostic medical imagingfradiology, genetic counseling, pgenetics/dysmorphology,
neurology, neurosurgery, nursing, ophthalmology, orthodontics, otolaryngology, pediatrics, pediatric
dentistry, physical anthropology, prosthodontics, psychiatry, psychology, sotial work, and speech-
language pathology.

Qualifications of Team Members

It is essential that all team members be trained and experienced in the care of patients with craniofacial
anomalies, The educational and experiential requirements for the specialties represented on teams are
variously determined by their own specialty boards, professional associations, and national licensing
authorities. The least eligible certification for those team members to practice management of
craniofacial anomalies should not be less than the first postgraduate degree of the specialty. The team
members should get their basic training in the field of management of craniofacial anomalies in any of
the nationally known centers in that field which present frequent performance of operative procedures
and adequate hospital facilities as university hospitals, teaching hospitals and institutions, and
specialized medical centers.

Each team must take responsibility for assuring that team members not only possess appropriate and
current credentials but also have requisite experience in evaluation and treatment of patients with
craniofacial anomalies. Teams should assist members in keeping updated with their specialties by
supporting and encouraging their participation in continuing education activities and attendance at
prafessional meetings.

Team Responsibilities

Each patient seen by the team requires comprehensive, interdisciplinary treatment planning to achieve
maximum habilitation with efficient use of parent and patient time and resources. The principal role of
the interdisciplinary team is to provide integrated case management to assure quality and continuity of
patient care and centinuing follow-up. Each interdisciplinary team should do the following:

o Maintain records for each patient, including histaries, diagnoses, reports of evaluations,
treatment plans, reports of treatment, and supporting documentation, such as photographs,
radiographs, dental madels, and audiotaped speech recardings.

* [Designate a coordinator who facilitates the function and efficiency of the team, ensures the
provision of coordinated care for patients and families.

¢ Evaluate patients at regularly scheduled intervals.

#* Hold regularly scheduled scientific meetings for discussion of findings, plans, and
recommendations for each patient.

e Develop a longitudinal treatment plan for each patient that is modified as necessitated by
craniofacial growth and development, treatment outcomes, and therapeutic advances.

s Communicate the treatment recommendations to each patient and family in written form as well
as in face-to-face discussion.

* Provide updated information to families as the treatment plan unfolds and repeat information
frequently enough to assure its assimilation.
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» Maintain a reliable list of resources for any services that are either not provided by the team itself
or are better provided at another geographic location.

» Provide educational programs for hospital personnel and primary care providers by addressing
feeding and other critical aspects of early health care for children with craniofacial differences.

Actions through the neonatal period & infancy
During the neonatal period and infancy, one or more members of the interdisciplinary team should assume
responsibility for providing the fallowing services based on the needs of the infant. Subsequent evaluations
should be scheduled at regular intervals. Needed practices during that period include:
» Providing a full pediatric evaluation including nutritional and feeding assessments, special feeding
methads and devices, and growth and development.
» Continuing assessment of nutritional intake and weight gain during the first months of life.
s Assisting families with follow-up otolaryngological and/or audiological care.
o Assisting families with follow-up of the cardio- pulmonary conditions if the ginfant is at risk for
respiratory abstruction or sleep apnea.
s Perform a genetic/dysmorphology screening with subsequent provision of, or referral for, a
complete genetic evaluation as necessary.
= Consult with an appropriate dental specialist for cleft lip taping and/or pre-surgical orthopedics,
including, but not limited to, nasal alveclar molding [NAM).

Clinical Evaluation & Treatment

Optimization of care requires regular team evaluations for setting and updating treatment plans and
assessment of treatment outcomes. The following clinical practices should be approached for most of the
patients havening craniofacial anomalies:

Audiologic Care

Individuals with craniofacial anomalies may have congenital conditians of the outer, middle, and/or inner
ear structures. Those patients with a cleft palate are at an increased risk for middle ear disease. Hearing
lass is a possible consequence of these ontological pathologies. The hearing loss may be permanent or
intermittent, and it may range in degree from mild to severe. Hearing loss can have a detrimental effect on
speech and language development, academic and vocational perfarmance, and psychological and social
well-being. Far these reasons, individuals with a craniofacial anomaly require routine audiclogy
surveillance,

s A complete audiological diagnostic evaluation should be performed by three manths of age.

* The timing of audiclogical follow-up examinations should be determined on the basis of the
child's history of ear disease and/or hearing loss. Audiological follow-up examinations should
continue through adulthood as necessary.

s Audiological evaluations should begin at approximately nine months of age, and include a
behavioral audiologic evaluation. Behavioral tests should be repeated at least every six to twelve
months until the child is five years of age. After age five, if the hearing test is consistently within
narmal limit, then audiologic evaluations should be conducted annually until adolescence.

« |f an individual with a craniofacial difference presents with a hearing loss of any type or degree
(conductive, sensorineural, mixed, mild, moderate or severe) the schedule of audiological testing
will change based on the audiclogist’s discretion.
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At each audiological visit, behavioral and physiologic audiological testing should be conducted.
Behaviaral evaluations include pure tone and, when possible, speech audiometry. Physiologic
tests should include acoustic emittance testing (tympanometry and middle ear reflexes) and
otoacoustic emissions (OAEs).

All children undergoing myringatomies and placement of ventilation (pressure equalizing) tubes
should be seen for audiologic assessment regularly.

When a persistent hearing loss is identified, amplification (hearing aid, bone anchored hearing
aids (BAHA), cachlear implants, and auditory training or FM systems) should be considered.

When a hearing loss oeccurs in the presence of microtia or atresia of the outer or middle ear,
either unilaterally or bilaterally, conventional bone conduction amplification should be
considered, Depending upon the degree of loss, candidacy, and patient preference, a bone
anchored hearing system (auditory osseointegrated implant) may be considered as a treatment
option,

Once amplification has been provided, routine audiologic follow-up is necessary to manitor
hearing status and the function of the amplification system.

Cleft Lip/Palate Surgery

In addition ta primary surgical closure of the cleft lip and cleft palate, many patients will reguire
secondary surgical procedures involving the lip, nose, palate, and jaws. These procedures usually are
staged from infancy through adulthood. In all cases, surgical technigues should be individualized
according to the needs and condition of the patient.

Primary Cleft LipfPalate Surgery:

It is recommended that an experienced pediatric anesthesiologist must be present for all surgical
procedures involving children.

Surgical repair of the cleft lip is usually initiated within the first 12 momths of life and may be
perfarmed as early as is cansidered safe for the infant who is usually at the age of 3 months with
acceptable weight (4-6 kg) and hemoglobin level (3-10 g) with no concurrent infections.
Pre-surgical maxillary orthopedics to improve the position of the maxillary alveolar segments
and/or enhance the nasolabial aesthetic outcomes prior to surgical closure of the cleft lip may be
indicated for some infants with wide clefts.

Depending on the severity, primary nasal repair may be done at the time of the primary cleft lip
repair.

A preliminary cleft lip adhesion is a procedure that may be used in selected patients preceding
definitive cleft lip repair,

In the typically developing child, the cleft palate should be closed through the age of 12-18
months with good general condition,

Repair of the cleft of the soft palate must include muscle reconstruction.

Patients with submucous cleft palate should be monitored closely, and their submucous cleft
palate should be repaired only if there is evidence of feeding, otologic, or speech problems.

Secondary Cleft Lip/Palate Surgery:

62

Secondary cleft lip/palate surgery and/or surgery for velo-pharyngeal dysfunction should be performed
only after evaluation (imaging) of the velo-pharyngeal mechanism during speech.
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» Tonsillectomy and/or adenoidectomy should be discussed with the team ENT surgeon prior any
secondary surgery

» Surgical or prosthetic closure of palatal fistulae may be needed if the fistulae are symptomatic.

* Timing of the bone grafting of the alveolar cleft should be determined by the stage of dental
development. The graft should be placed before the eruption of the permanent maxillary teeth in
the region of the cleft (7-9 years).

s Patients who have been lost to follow up or are late in presenting to the team for alveolar bone
grafting, this surgery may need to take place after full eruption of the permanent teeth and
should be determined in collaboration with the team orthodontist,

» Rhinoplasty and nasal septal surgery are usually advocated after completion of nasal growth.

Craniofacial Surgery and MaxillofacialSurgery

The complex nature of many types of craniofacial anomalies often necessitates multiple operative
procedures at different stages of development. Reduction of morbidity and mortality from craniofacial
operations requires establishment of a dedicated surgical team, frequent parformance of operative
procedures by that team, and adequate hospital facilities. Long-term follow-up is necessary for these
patients even when the intervention has been successful with respect to the anatomical difference.

e Initial evaluation of cranial vault conditions should include a pertinent history and physical
examination by team members who are specialists, including, but not limited to,
genetics/dysmorphalogy, neurosurgery, ophthalmology, and craniofacial surgery.

s The specific components of the pre-, peri-, and post- operative evaluations of craniofacial surgery
should be based upon the type of the anomaly and the craniofacial zone(s) affected.

s For patients with isolated orbitocranial anomalies, including anomalies of shape and orbital
position, the initial evaluation should include: pertinent history and physical examination by team
members who are specialists, including, but not limited to, genetics/dysmorphology,
neurosurgery, ophthalmalegy, and craniofacial surgery

s Timing of surgery, including distraction osteogenesis, for orbital craniofacial anomalies depends
on associated soft tissue anomalies, functional impairments, and psychosocial concerns.

s An experienced pediatric anesthesiologist must be present for all surgical procedures involving
children,.

s Appropriate intensive care facilities must be available for all patients undergoing craniotomy or
any procedure that might compromise the airway.

s Patients should be followed at regular intervals at least into adolescence to monitor cranial and
facial growth, overall development, neurclogical status, ocular function, speech and hearing, and
psychosocial adjustment.

s For patients with microtia, surgical reconstruction of the external ear, auditory canal, and middle
ear are treatment options. Microtia reconstruction requires a staged surgical approach.
Infrequently, the use of ear prostheses, which may be attached with adhesive or ossec-integrated
implants, is an alternative. The choice depends upon the medical condition and patient
preference, Use of the osseo-integrated implants, however, may compromise future surgical
external ear reconstruction.
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¢ In the case of surgical procedures that may alter dental occlusion, model surgery and prediction
tracings should be completed in the treatment planning process.

» Orthognathic surgery (and/or distraction osteogenesis) is indicated when orthedontic treatment
cannot achieve functional and/or acceptable esthetic occlusion and facial harmony. Such surgery
should be timed to minimize any adverse effect on possible subsequent growth, and the timing
should be determined in consultation with the team. Whenever possible, orthognathic surgery
should be delayed until physical maturation is essentially completed.

+ Earlier surgery may be indicated when there are serious concerns regarding a compromised
airway, jaw function, speech, or psychosocial adjustment. However, the patient and family must
understand that additional procedures may be required to optimize the outcome. Secondary
procedures including distraction osteogenesis may be necessary to correct residual differences of
the mandible, maxilla, orbits, zygoma, forehead, and nose.

» If mandibular ankylosis is present, surgical release should be carefully considered and integrated
with a comprehensive plan including postoperative physical therapy. The child’s ability to
participate in postoperative therapy should be considered during this treatment planning. Both
surgical intervention and subsequent physical therapy may be necessary to facilitate mandibular
development, improve the airway, or ameliorate feeding difficulties.

s The timing of correction of Craniostenosis classically should be started at the age of 6 months te
avoid restriction of the brain growth and mental retardation, but this should be correlated with
the readiness of the institution as mortalities and morbidities are more in younger children. It can
be delayed to one year if the institution is not prepared to deal with this young age. The maore
sutures affected the earlier the need for surgery.

» The timing of fronto-orbital advancement in Crouzon syndrome and allied syndromes should be
considered according to the degree of exophthalmos. The severer the exophthalmos the earlier
the intervention to prevent eye complications.

Correction of orbital hypertelorism is usually started at the age of 6 years when enough thickness
of bone exists however intervention at younger age is considered in case of meningocele or when
fronta-orbital advancement is required to correct exophthalmos.

« Atypical facial clefts are the most challenging in craniofacial syndromes which need a lot of
experience in cranioplasty and nasal reconstruction which almost needs repeated bone grafts as
bone grafts do not grow with facial growth. Also affection of the orbit and eyelids needs 2 lot of
experience in reconstruction,

» Distraction osteogenesis should be encouraged as these are more conservative with less bleeding,
by keeping cranial bones attached to the dura leads to elimination of dead space and also
distracts the dura which is more effective in allowing distension of the brain and enhances its
growth.

Dental Care

Patients with craniofacial anomalies require multi and inter- disciplinary dental services as a direct
result of the medical condition and as an integral part of the habilitative and rehabilitative process,

» Infant impressians, photographs, and imaging (3D soft tissue) should be recorded.

s A child with cleft lip and/or palate should be projected to the concerned types of pre-surgical
orthopedic services available ta correct soft tissue deformities and decrease cleft gaps.

» Provision of dental services for these patients includes primary care and routine dental care. Early
in life, these services are best provided by a pediatric dentist familiar with the needs of this
population,
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Dental care should occur within six months of the eruption of the first tooth and continue
regularly throughout life.

¢ As the child ages, the routine dental needs may be switched over to a general dentist based on
the recommendations of the pediatric dentist and team in general.

# Dental services include but are not limited to: dental examinations, caries control, preventive and
restorative dentistry, and prosthetic dental treatment as needed.

» Regular, ongoing dental evaluations should also include close monitoring of periodontal disease,
anomalies of the dentition, and eruption disturbances.

s Prosthetic appliances may be required in some cases. These may include but not be limited to
obturator to close fistulae and teeth bearing prosthesis.

Orthodontic Services

s Patients with craniofacial anomalies require orthodontic services as a direct result of the
congenital medical condition and as an integral part of the habilitation and rehabilitation process.
» Infant impressions, photographs, imaging, dental films, and cephalometric radiographs should be
utilized to evaluate and monitor dental and facial growth and development.

» Regular, ongoing contact should be continued with the craniofacial orthodontist to moniter
growth, position, and size of the skeletal and dental components, and dental hygiene, allowing for
the determination of the optimal time for intervention.

s Active treatment is typically accomplished in a series of phases with each phase having specific
objectives. These phases are typically in infancy, primary dentition, transitional dentition, and
permanent dentition. Ongoing records are obtained in a serial fashion to menitor
craniodentofacial growth and development, as well as the results of ongoing treatment.

» Infant impressions, photographs, imaging, dental films, and cephalometric radiographs should be
utilized to evaluate and monitor dental and facial growth and development.

+ For patients at risk of developing a malocclusion, or maxillary-mandibular discrepancy, diagnostic
records should be collected at appropriate intervals.

Before the primary dentition is completed, the skeletal and dental components should be
evaluated to determine if a malocclusion is present or developing. Orthodontic treatment of
malocclusion may be performed in the primary, mixed or permanent dentition.

® Functional erthodontic appliances may be prescribed. Orthodontic treatment may be required in
conjunction with surgical correction (and/or distraction osteogenesis) fer correction of the facial
difference.

Genetic/Dysmorphology Services

A comprehensive clinical genetic evaluation is a key component in the management of patients with
congenital craniofacial anomalies and should include but not be limited to diagnosis, recurrence risk
counseling, recommendations for medical management and surveillance studies based upon genetic
diagnosis, and counseling regarding prognosis. Indications for referral for a complete genetic
evaluation include, but are not limited to: positive family history, prenatal growth deficiency,
unexplained postnatal groewth deficiency, developmental delay or intellectual disability, associated
major malformations and/or disorders, associated minor malformations, family request, and
recognized genetic diagnosis. Complex syndromes involving craniofacial anomalies may not fully
express clinical manifestations that can be recognized in the first years of life. Thus, genetic follow- up
evaluations are necessary to continue the identification of the diagnoses and to use updated genetic
testing. Patients who are first seen by the team at later ages should also be evaluated by the
geneticist. Prenatal ultrasound will often detect cleft lip with or without cleft palate. Isolated cleft
palate is rarely identified by ultrasound. A timely referral to specialists experienced in diagnosis,
management, and treatment of children with these and related conditions should be made.
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MNursing Care

Complex interdisciplinary management for individuals with congenital craniofacial anomalies
requires a high level of ongoing coordination of services. Nursing assessment, interventions, and
ongoing follow-up evaluations are integral to the long-term care needs of the child or individual
with congenital craniofacial anomalies and family. Services for the patient and family include:

» Feeding assessments, interventional teaching, and follow-up of nutritional and growth
assessments.

» Serving as role models of acceptance and nurturance for the patient and family including
acceptance of cultural beliefs and cultural diversities.

» Preparation of patients and families for what to expect when either in-patient or out-patient
surgical procedures are scheduled.

» Information should be provided on pre- and postoperative feeding, the rationale for the use of
restraints, special positioning, airway maintenance, pain management, surgical site protection
and wound care, activity restriction, anticipated outcome, and the necessity for, and timing of,
postoperative examinations.

Otolaryngologic Care
Comprehensive care of children with cleft and craniofacial anomalies typically requires long-term
monitoring and care of the ears, nose, and throat. Otolaryngologic care of the airway, speech,
swallowing, and ears must be well coordinated with surgery, speech, and audiology. Otalaryngologic
care begins at birth and can extend into adulthood.

Airway
» Sequential airway assessments beginning at birth are often required to evaluate structural and
functional causes of airway difficulties. Such assessments may include but are not limited to:
flexible and rigid endoscopy, radiologic studies, airflow studies, CT and MRI scans, and

polysomnography.

» Upper airway obstruction may be due to but not limited to: facial skeleta: insufficiency, soft tissue
excess, nasal and\or septal difference, choanal stenosis/atresia, and laryngotracheal differences.

® In newborns, failure to thrive and feeding problems are often airway related and may require
coordination amaong otolaryngology, surgery, and speech-language pathology. In an older child,
noisy breathing and obstructive sleep apnea may contribute to failure to thrive and/or academic
difficulties.

e Airway management might include soft tissue reduction, such as tonsillectomy, reduction of
turbinate, or tongue reduction. Adenoidectomy secondary to recurrent otitis media with effusion
may be recommended. However, partial adenpidectomy is recommended in an effort to retain a
portion of the adenoid to assist in velopharyngeal closure. Additional improvement in airway may
be accomplished through nasal and septal reconstruction, addressing sinus dysfunction, and
skeletal correction of deficient mandible and/ar maxilla.

* When reguired, laryngotracheal procedures, including, but not limited to, tracheotomy or
supraglottoplasty, might be indicated if the individual experiences signs of airway ebstruction at
the laryngeal level.
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Ears and Hearing

# The ears should be evaluated on a regular basis, beginning with a physical examination of the ears
in the initial months of life.

» Eustachian tube function must be evaluated on an ongoing basis to evaluate possible dysfunction
in the middle ear.

* Early detection and treatment of otitis media with and without effusion is mandatory, as hearing
lass can impact communication.

s Treatment of middle ear disease may include but not be limited to: systemic and or topical
antibiotics, insertion and/or removal of tympanostomy tubes, tympanoplasties, removal of
cholesteatomas, mastoidectomies, and ossicular reconstruction.

* Microtia and aural atresia reconstruction require close coordination between surgical andfor
prosthetic treatment and aural rehabilitation.

Pediatric Care

Pediatric care provided within the context of the team is fundamental in assuring that the health
needs of the child with craniofacial anomalies are identified and appropriately treated. Pediatric team
care ideally begins prenatally and continues until the patient’s care is successfully transitioned to adult
providers. Pediatricians, nurse practitioners, and geneticists often serve as the pediatric provider on
the team. The goals of the pediatric team care provider include but are not limited to:

» Identify the clinical diagnosis for the patient’s health concern(s). Establishing a diagnosis may
require variable combinations of laboratory, imaging, and/or consultant evaluations.

s Monitor children for growth failure, delayed development, or ather significant health concerns,

* Evaluate the child's health prior to planned surgical procedures, and provide recommendations
regarding readiness for both surgical and nonsurgical interventions.

s Provide the patient, family, and team members with diagnosis-specific health risk precautions,
such as but not limited to: spine and airway at risk, medication risk, or potential for adrenal
insufficiency.

» Monitor the patient's health status and initiate evaluation and treatment of health problems
directly related to the specific craniofacial condition (e.g., cleft palate), family history (e.g., parent
with thrombosis), patient symptoms (e.g., sleep- disordered breathing), and physical exam
findings (e.g., murmur).

Psychological and Social Services

The accomplishment of the goals of treatment of the patient with craniofacial anomalies requires

periodic assessment of the psychosocial needs of both the patient and the family. The psychosocial

interviewer may come from the ranks of professionals such as these in social work, psychology, and

psychiatry. Standardized assessment of neuro-developmental functioning of infants, toddlers, and

preschoolers may be performed by qualified professionals. However, far school-aged children,

standardized psychological tests must be administered and interpreted under the supervision of a

licensed psychologist preferably a person familiar with craniofacial anomalies and related speech and

hearing disorders.

¢ Psychosocial screening interviews should be conducted periodically to assess parental

competence and nurturance, child management skills, parent-child relationships, and the
emotional and behavioral adjustment of the child. This screening should begin in infancy and
continue threughout young adulthood.
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Psychosocial screening should be conducted to assess the individual’s emotional readiness for
early surgical intervention.

Parents and youth with craniofacial anomalies should receive guidance regarding topics to include
but not be limited to: behavior management, teasing, rejection by other family members, public
attitudes, fear of and expectations from surgical procedures, and emotional adaptation to
treatment.

Infarmation about learning performance should be obtained periodically. If neurodevelopmental
and/or learning disorder evaluations/intervention services are provided in the child's community,
these services should be reviewed and monitored by the team on an ongoing basis.

As they mature, individuals should be given information about their craniofacial difference and
should be permitted and encouraged to become active participants in treatment planning.

Team care should include preparation for the support and transition of the young adult to adult
craniofacial care.

Speech-Language Pathology Services

Children with cleft palate and craniofacial anomalies are at risk for communication disorders. Careful
assessment of speech and language skills is essential in determining management (e.g., surgical,
dental, speech-language therapy), monitoring progress, and evaluating treatment outcomes. Speech-
language evaluations should occur often enough to ensure appropriate documentation of each child’s
current cammunication  skills, their communication progress, and to develop appropriate
recommendations for intervention based on the individual’s age and needs.

L ]
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Speech-language pathology services should include ongoing evaluations of language
development. These evaluations should begin prior to palate repair. Speech evaluations for a child
with a craniofacial anomaly should be conducted on an annual basis and/or per team request up
to six years of age. Additional speech evaluations should be conducted if there are concerns of
larguage disorder, articulation disorder, or resanance imbalance.

If it is determined that communication skills are not at an age or developmentally appropriate
level, or if early speech productions are deviant, a referral should be made to a qualified speech-
language pathologist in the community. This may include an early childheod intervention program
that includes speech-language pathology services.

For individuals present with communication disorders, and for those in which the basis for
continuing velopharyngeal dysfunction cannot be definitively determined, reevaluations should
take place as often as deemed necessary by members of the interdisciplinary team.

Evaluations of communication conducted as a part of a team visit should include, but not be
limited to: language development, articulation development, and perceptual assessment of
resenance and vaice.

If articulation is deviant and characterized by maladaptive compensatory mis-articulation errors
associated with cleft palate, speech therapy may result in positive changes in velopharyngeal
closure,

Speech evaluations are necessary pre- and post- treatment to determine candidacy for, and
outcomes of, surgical, behavioral, and/or prosthetic management of the velopharyngeal system,
For patients with craniofacial anomalies who are candidates for orthognathic surgery, pre- and
postoperative perceptual speech evaluations are necessary.
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I » Instrumental assessment of velopharyngeal function is required for all patients with resonance

disorders and/or audible nasal air emission. Instrumental assessment procedures may include but
not be limited to: imaging (multiview videofluoroscopy, nasopharyngoscopy), aerodynamic
{pressure flow), acoustic (nasometry), and speech recordings. If a voice difference is present, a
referral should be made to an otolaryngologist and a recommendation for direct laryngoscapy.
This is necessary prior to initiating voice therapy.

Quality Management

The guality of care for patients with craniofacial anomalies and related disorders must be carefully
monitored by the team providing diagnesis, treatment planning, and treatment services. This requires
longitudinal assessments of the outcomes of treatment, periodic team review of the clinical outcome
data, and team adaptation of treatment procedures when clinical outcome assessments do not reach
referenced criteria. & guality management team would positively help in this ebjective.
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Craniofacial
Orthognathic Surgery Guidelines

Introduction:

Orthagnathic surgery {jaw straightening surgery) is a life-changing procedure that involves a spectrum of
surgical maneuvers on the upper jaw, lower jaw and chin, to improve both form and function. Orthognathic
surgery may be undertaken to correct malocclusion (abnormal dental relationships) and dentofacial
deformity (skeletal discrepancies between the mandible, maxilla, and skull base causing functional and/or
psycho-social problems) and/or to treat obstructive sleep apnea. Pre-surgical orthodontics is usually
employed to decompensate dental relationships in anticipation of surgical repositioning of the maxilla
and/or mandible to normalize dental and facial relationships.

The beneficial effects of orthognathic surgery on the quality of life have been extensively demonstrated
{Cunningham et al., 2002; Motegi et al., 2003; Choi et al., 2010; Esperdo et al., 2010; Murphy et al., 2011;
Silvola et al., 2014; Antoun et al., 2015; Silva et al., 2016; Song & Yap, 2017; Sun et al., 2018; Gabardo et al,,
2019; Saghafi et al., 2020) and systematic reviews confirm the positive guality of life outcomes (Hunt et al.,
2001: Alanko et al.,, 2010; Soh and Narayanan, 2013; Liddle et al., 2015; Huang et al., 2019; Merger et al.,
2021).

Ideal candidates for orthognathic surgery:

Candidates for arthognathic surgery have dentofacial deformities that cannot be corrected by orthodontics
alone.

» Those who have a bite discrepancy including overbite, underbite, crossbite and/or openbite including
patients with post-traumatic jaw deformities and malocclusions, craniofacial microsomia, & cleft lip
and palate

« Those looking to improve facial disproportion / imbalances such as asymmetry, upper and/or lower
jaw under-development, lower jaw excess or chin deficiencies

= Patients with obstructive sleep apnea

s Individuals with realistic goals

Dentofacial relationships and possible surgical corrections can be categorized as follows:

IMalocclusion _ |Facial Bone Deficlency | Surgical Procedure
Class | Normal [None (orthodonticsonly)
Class Il, division 1 |Deficient mandible _ Mandibular advancement |
Class Il, division 1 Deficient mandible Mandibular advancement

with maxillary erthodontics
Classll |Deficient maxillaor ~ LeFortladvancement&

Prognathic mandible lor mandibular sethack
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In one jaw surgery the occlusal plane of the mandible or the maxilla dictates the final position as only one
jaw is going to be mobilized, whereas in bimaxillary surgery the occlusal plane zan be altered and the jaws
can be repositioned in three dimensions. Bimaxillary surgery requires an intermediate occlusal splint to
help position the first jaw.

Bimaxillary surgery is usually required for facial asymmetries, combined anterior- posterior problems
involving both jaws, vertical deformities and or transverse discrepancies, eg, apertognathia, open hite
{dento-alveolar, skeletal base, combination of both} and crosshites

Orthognathic surgery is not the only modality to correct bite discrepancies, facial imbalances or obstructive
sleep apnea, and other less invasive procedures may be appropriate.

Planning & preparation:

Planning for orthognathic surgery requires close coordination between a gualified plastic surgeon
specifically trained in the field of orthognathic surgery and a skilled orthodontist who is familiar with
surgical-orthodontic cases. Other specialties could be involved in assessment & preparation depending on
the aetiology of the problem. All orthognathic surgery options including surgery-first are to be thoroughly
evaluated to chose the best plan that fits the individual patient needs. The patient expectations and the
potential risks of the surgical procedures must be taken inte consideration,

An efficient & patient-centric process ensures optimal outcomes. The key to proper planning is a precise
diagnosis reached through clinical examination, cephalometry, and standardized photography. Above that
3D-imaging (CT, 3D- reformatted CT, 3D-photography, 3D-models) may be indicated for complex
asymrmetric cases,

1. Clinical picture

+  Establishing the patient’s concerns and expectations.

s+ Complete medical and dental history should be taken noting any pathology of the
temporomandibular joint (TMI), history of obstructive sleep apnea (0SA), cleft lip and palate, airway
surgeries (e.g. pharyngeal flap) and masticatory difficulties.

»  Evaluate bite discrepencies & facial disproportion (attached sheet: Oral exam should include
determination of Angle classification, alignment of maxillary and mandibular midlines, presence of
occlusal cants, and assessment of global oral hygiene, Maximal incisal opening {(MIO) should be noted
as well as as well as any crepitus, pain, or abnormal subluxation of the TMJ with range of motion.any
crepitus, pain, or abnormal subluxation of the TMJ with range of motion. {attached clinical evaluation
sheet)

s  Evaluate the patient's general health status and any pre-existing health conditions or risk factors
{drug allergies, previous medical treatments and specifically any problems with eyes)

* Ingquire about current prescription medications, including vitamins, herbal supplements, alcohal,
tobacco and drug use

= |nquire about previous surgeries

+ Standard digital photography (profile, frantal view, three guarter view, bird's eye view) are taken
with face adjusted utilizing Frankfort horizontal line

»  Psychological assessment and assessment of impacts on daily living. Where required, referral for
psychological evaluation is arranged.

s Patients receiving treatment for OSA should have the diagnosis confirmed by appropriate sleep
studies

« Patients may be putin contact with appropriate support groups.
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2. Cephalometry & CT
I » Standard skeletal analysis is based on plain X-Rays taken in the sagittal and frontal plane,
s Standardized reference points, lines, and angles are taken from lateral cephalograms to
characterize dentofacial relationships (attached). These measurements are then compared to
l normative values to characterize the degree of deformity and to plan movements of either the
maxilla or mandible to restore appropriate dentofacial relationships. Normative values are based
upon a patient’s age, sex and ethnicity,
l * Nowadays programs are developed to perform 3D cephalometry based on 3D reformatted CT
scans.
l II
o
Il 5: Sella
M: Masion
FH: Frankfort Hortzontal
Po: Porion
Or: Cirhitale
Ar: Articulare
Ba: Basion
PMS: Posterior nasal spine
AMNS: Anterior nasal spine
Az Point A
O Ocelusal plane
B: Paint B
Gio: Gonion
Pog: Pagonion
Me: Menton
G Gnathion
I MP: Mandibular plane
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3. Profile Prediction

Planning is based on the clinical examination, evaluation of pictures andcephalometry.

In order to visualize profile changes, X-Rays and pictures can be superimposed in commercially
available planning software. If the bone is moved the soft tissues will fallow (not in a 1:1 ratio)
and a virtual image ofthe surgical result is created. The virtual images may be used to discuss
treatment outecomes and alternatives with the patient.

4. Model Analysis

Dental impressions are taken to create plaster casts of the maxillary and mandibular dental arch
farms.
A wax bite registry is also obtained to orient the plaster casts into thepreaperative occlusion.
The dental casts are then mounted into semi adjustable articulator after facebow transfer to
recapitulate the appropriate preoperative occlusion,
The actual centric occlusion of the patient is recorded.
The models allow to analyze the:

» Occlusion

# Shape of the dental arches

# Pasition

# Size and shape of the teeth

# Position of the jaws in relation to the skull base
The plastic surgeon & the orthodontist discuss orthognathic surgeryoptions & chose best that fits
the individual patient needs
Preoperative orthodantics is then carried out to “decompensate” the patient’s preoperative
occlusion in anticipation for the surgical movements of the jaw that will ultimately move the
patient into an ideal postoperative occlusion.

5. Mock surgery & fabrication of splints

73

“Mock or Model surgery” is then performed on the dental casts to mimic the planned surgical
procedure, Itis also a powerful toel to demonstrate the treatment plan to the patient,

All movements should be visible in a three dimensional fashion whileusing reference lines
scribed on the models before performing the movements.

Once repositioned, the dental casts are then secured in their new position using wax or glue

An acrylic occlusal splint is created to intraoperatively position a mobile osteotomized jaw
against the other stable jaw before an internal fixation procedure is performed. In case of
two-jaw surgery two splints need to be fabricated. The first one is used after osteotomy
of the first jaw as an intermediate splint, the other one after the second jaw has
been ostectomized as a final splint. Usually the two splints are colour coded to avoid confusion.
Mock surgery can also be performed using individual stereclithographic models. This is
indicated for severe and mostly asymmetric deformities.
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6. 3D virtual planning

» Advances in technology have led to the rise of virtual surgical planning [V5P)for orthognathic surgery
whereby the same “model surgery” is digitally performed with high resolution 3D reformatted
maxillofacial CT scans of the patient. Based on the “wvirtual® movements of the maxilla and or
mandible, acclusal splints are created from the 3D reformatted CT scan images and later printed
using CAD-CAM technology to guide maxillary and mandibular movements intraoperatively.

Orthognathic treatment

Usually involves three essential stages:

1. Pre-surgical preparation

This predominantly involves the orthadontic preparation of patients for surgery by correcting abnormal
tooth positions which occur as a result of the underlying jaw deformity. This process generally takes 18-24
manths, with regular orthodontic appointments every four to six weeks. This stage may also invalve
preparatory surgery, including dental extractions or procedures such as surgically assisted palatal
expansion. Alternatively, surgery-first could be carried out when appropriately indicated with shortening or
eliminating the period of orthodontic treatment,

2. Surgical Procedure:

This is carried out on an inpatient basis under general anaesthesia. A typical length of stay is around two
nights. The type of maxillary and/or mandibular osteotomies that are required are determined by the
preoperative examination and cephalometric analysis. “One jaw” (maxilla or mandible repositioning only)
vs “double jaw” surgery (maxilla and mandible repositioning) may be reguired depending on the degree of
preoperative dentofacial deformity and dentofacial relationships. Orthognathic surgery typically includes
the following osteotomy patterns: (attached)

Le Fort | Horizontal mazxillary cut above the apices of the maxillary teeth
Le Fort Il Nasomaxillary cut

Le Fort Il Craniofacial separation

Bilateral sagittal split osteotamy (BSS0)

Vertical ohlique genioplasty

T
- = e
' ' \ . N
! | f Tl Le Fort I11 PN B A
: #"'.‘f _:/ -'!rA.""'.r *."H.._ I, \ o Yj:i
A P, ':._, \ ) \ R, r g
\ = vl % Iy LeForm \ \_?ﬂ’ Yy
R - —{ e LeFortl o % |
« ¥ L ) BSSO —%—— e =1 Genioplasty
an g ) B! B S o

Once osteotomies have been performed, the mobilized maxilla and mandibular segments can be
advanced forward, set back (moved posteriorly), impacted {moved superiorly), down grafted
(moved inferiorly), rotated, or asymmetrically angled as indicated by the patient's preoperative
surgical plan,
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In certain syndromic craniofacial deformities (e.g., Crouzon's or Apert's syrdrome], the upper jaw
deformity also includes a mare generalized midface hypoplasia which includes the orbit and nose as well.
This often necessitates a more extensive Le Fort osteotomy (types Il and I1l) that require more can result in
craniofacial dysjunction in order to change the relationship of the midface to the skull base. Advancements
of maxillary or mandibular segments greater than 10mm are likely to be unstable and either require
immediate bone grafting or must be combined with distraction technigues to overcome soft tissue recail
and prevent relapse of the original deformity.

The pre-fabricated occlusal splints are used to guide final positioning of the maxlla and/or mandible and
rigid fixation is achieved typically with plate and screw systems, Maxillomandibular fixation (MMF) or wiring
of the upper and lower jaws may be indicated for large, potentially unstable movements. Postoperatively
patients may also be placed in “"guiding elastics” to help guide the teeth into the proper postoperative
acclusion.

3. Post-surgery

Postoperative recovery time is typically two weeks following a single jaw procedure and three weeks
following a bimaxillary (upper and lower jaw) procedure. Post-surgical intensive cafe is rarely required.
Intensive regular follow-up is essential in the early post-operative period. A period of post-surgical
orthodontics is then required on a six weekly basis for up to twelve months to idealize the final occlusion.
The gold standard for follow-up involves reviews following removal of orthodontic appliances on yearly
basis for at least two years with standard records taken at those appointments,

Risks of orthognathic surgery

The decision to undergo orthognathic surgery is extremely personal and the patient is to weigh the
potential benefits in achieving the goals with the risks and potential complications. Only the
patient can take that decision & will be asked to sign consent forms to ensure they have
understood the procedure and any risks and potential complications.

Serigus complications are a relatively rare occurrence in orthognathic treatment. It is a procedure
with generally low morbidity, which means the risk:benefit ratio is favourable for most patients.
However, possible orthognathic surgery risks should be fully discussed prior to consent and
include:

»  Anesthesia risks

« Bleeding

» Damage to teeth

« |mproper healing of the bones

« |nfection

+ Jaw joint problems

+ Limitation in mouth opening

« Numbness to the cheeks and lower lip, that can, on occasion, be permanent

« Possible need for revision surgery

« Relapse or recurrence of the original bite problem

+  Swelling and bruising

« Unfavorable scarring

« Ophthalmic injuries could occur through indirect injuries to neurovascular structures occurring
from traction, compression, or contrecoup injuries fram forces transmitted during the
pterygomaxillary dysjunction using an osteotome or from fractures exterding to the base of the
skull ar orhit associated with the pterygomanillary dysjunction or the maxillary downfracture.
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Quality assurance checklist

|Preoperative

| Orthognathic treatment is usually carried out following cessation of growth
|

Appropriate planning following above guidelines to choose the best plan-tﬁat
fits the individual patient needs R—— |
\Patients are given all appropriate information in a variety of media and given
adequate time to assimilate this information and discuss prior to reaching a final

decision as to whether or not to proceed with treatment

Standard digital photography (profile, frontal view, three quarter view, bird's eye
view) are taken

Preoperative orthodontics

Erar:t 3rd molars at least 6 weeks before mandibular setback _
Fabricate dental/occlusal splints [in:fermediate & final that are colour coded)

Arch bar application

Oral hygiene

Intraoperative

Surgery conducted by appropriately trained and experienced surgeaons in

a specialized facility

Final check of dental/occlusal splint{s) prior to intubation

Patient reminded that they might wake up with mouth shut if IMF is

to be applied

Check specialized surgical instruments

Nasal intubation making sure it's centralised upwards

Secure nasal tube through nasal septum & scalp

Ensure insertion of oral pack B

Fatient positioned in the supine position with the head elevatad (reverse

Trendelenburg position) to ensure adequate venous drainage and decreases

bleeding.

Adequate illumination with a bright headlight greatly facilitate
the procedure

Pre_pping of whale face & neck
Measure midface length {medial canthus - edge of upper lateral Incisor)

Intraoral incisions
Execute planned osteotomies avoiding injury of vital structures with special

caution in cases with congenital anomalies
Mabilize bones into the planned positions

Fixation with plates and screws | ;

In case of double jaw surgery, the maxilla is usually repositioned first using
Le Fort | osteotomy and an intermediate splint. Internal fixation is then applied
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Then the MMF and the intermediate spliﬁt are removed followed by
mandibular osteotomy & internal fixation of the mandible is performed
while the patient in MMF with the occlusion secured through the final
splint.

Remove MMF & re-check occlusion & mouth opening

Ensure removal of oral pack .

Re—aﬁpl-v dental elastics or MMF if indicate

Postop

erative

Postoperative psitioning to avoid aspiration

Be ready with wire cutter if MMF was maintained postoperatively

Head elevation

Meticulous oral hygiene

between liquid and semi-liquid to “as tolerated”, at the discretion of the
SUrgeon.

If dental elastics are used postoperatively, patients should be
_shown how to place and remove the elastics using a hand mirror.

Postoperative x-rays are taken within the first days after Surgery =~

The patient is examined approximately 1 week postoperatively and
periodically thereafter to assess the stability of the occlusion and to
check for infection of the surgical wound

Duriné each visit, the surgeon must evaluate the patients ﬁ:ui'l'ii:,.r to
perform adequate oral hygiene and wound care

If a malocclusion is detected, the surgeon must ascertain its etiology
(with appropriate imaging technique). If the malocclusion is secandary
to surgical edema or muscle splinting, training elastics may be
beneficial. If malocclusion is secondary to a bony or fixation problem,

the patient must return to the operating room for revision surgery.

Postoperative orthodontics as planned
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Instructions for patients

Preoperative
The patient consents that they understand the nature & purpose of this procedure to carrect the skeletal component of |
the malocclusion and the dentofacial deformity, and that they have been involved in all preparatory Steps

The patient consents that they understand the all possible risks involved in this prccedure

Mo facial procedures such as laser hair removal, waxing, lesion removal, etc..,

nor dental surgery is allowed prior to jaw surgery -

All medications that are taken have to be reported as some can interfere with anesthesia or cause undesirable side |
effects that affects the surgical procedure

Taking aspirin, anti-inflammatory drugs and herbal supplements has to be avoided as they can increase bleeding and |

bruising

Women patients surgerires are to be scheduled away from their menstrual Cycle

.Eatient reminded that when they wake up teeth might be placed in MMF

Postoperative

Fullowmg post—operatwe |n5truct|uns is essential to the success of surgery

During jaw sUrgery recovery, swcllmg of the face is the mast significant finding. The face will continue to swell after the
first 24 hours & reaches its peak at 48 to 72 hours. Subtle residual facial swelling may last for several weeks

Applying crushed Ice bags to the eyes during the day for the first 48 hours will decrease the amount of swelling

Head is to be rested on at least two pillows to keep swelling to a minimurm

|
|
T — 4
An elastic bandage or compression garment might be used to minimize swelling and support th-EJaws as it heals following |
SUTEErY
Initial healing may include same bruising and discomfort that can be controlled with pain medication.

I All medications should be taken as prescribed to aid healing and reduce the risk of infection

Bloody oral & nasal discharge is expected for a few days after surgery & the drip pad can be changed as often as needed

Diet can vary between liguid and semi-liquid to “as tolerated” depending upeon the complexity of bony movements &
stability of the internal fixation

Patients with intracral wounds must be instructed in appropriate oral hygiene procedures. Chlorhexidine oral rinses
should be prescribed and used at least three times each day to help sanitize the mouth

For larger debris, a 1:1 mixture of hydrogen peroxide/chlorhexidine can be used.
| The bubbling action of the hydrogen peroxide helps remove debris,

A Waterpik® is a very useful tool to help remaove debris from the wires, If a Waterpik is used, care should be taken not to
direct the jet stream directly over intraoral incisions as this may lead to wound dehiscence

A soft toothbrush (dipping in warm water makes it softer) should be used to clean the surfaces of the teeth and arch-bars

It is important that the surgical incisions are not subjected to excessive force, abrasion or motion during the time of
healing

Physiotherapy, opening and excursive exercisas are begun as soon as possible, Goals should be set, and, typically, 40 mm
of maximum

interincisal jaw opening should be attained by 4 weeks postoperatively

[ The patient should rest at home for 2 days following discharge, Ambulate to the bathroom only with help, Resume normal
activity after 2-3 days
_Shc:-wir_na\,r bc_started af'_terthe 3r:§ day following discharge

78 WWW.esprs.com



e The Arab Republic of Egypt Egyptian Society of Plastic & Reconstructive Surgeons
Guidelines

i

\-*4

Orthognathic clinical evaluation sheet

Persanal information:

Mame: .

Bpes

Gender: ...

Address: . ML e | e bl = SN SRR
Tl PO R e e s i i

History:
- Complaint: - Facial aesthetic
- Functional problem:  * Difficulty in eating
* Difficulty with speech
* Problem with bite
* Prablem with ThMJ = pain

= limited mouth opening
= clicking

Chief concern of patient:

Patient’s motivation:

Medical & dental history

General examination

Facial examination

I- frontal:

1. wvertical facial balance
Transverse facial symmetry
The eye
The nose
The mouth
The chin

M W B W R

II- Profile:
1. Vertical proportions
2. Sagittal projection Frontal bone Maxilla Labiomental angle chin, throat neck angle.
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Intraoral examination

1. Periodontal disease

2. Dentition
3. Occlusal relationship
Occlusion / Malocclusion: Class | Class I Class I
Crowding Spacing
Overbite Overjet
Open bite Cross bite

4. Functional analysis
T
Muscles of mastication
Lateral excursions
Protrusive excursions
Deviation during opening
Interincisal measurement during maximum mouth opening

&0 WWW.eSprs.com



81

WWW.ESPIS.COM

l N e ey ghedly Jonill 2y el dnmondl ?,,
BN The Arab Republic of Egypt Egvptian Society of Plastic & Reconstructive Surgeons \;Z /'
I Guidelines N
I Cephalometric Analysis Form
I MName: ...
I FA0 (= e st .
I Mean | Initial | Postortho. | Postop.
Maxillary position
I SNA 81.2° -
AtoN | 1imm |
I Sn to G vert. = Bmm
Mandibular position
SNB 77.3° B
I SN-GoGn 335 -
l Peto N J_ -4.3mm
Pg to G vert. ~ Toomm | '
I Intermanxillary relations o
ANB - 39°
I Wits Appraisal -1.1mm
Harvold Unit Diff, 27.0mm T
I Maxillary dentoalveolar i o
UL-NA 22.0°
l Mandibular Dentoalveolar
L1-NB 26.1°
Vertical dimensions -
l UFH 71.3mm
LFH 75mm
l FH ratio B o 96mm
Ramus height | a4mm Y
i
|
|
|
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For Surgical Management of Maxillofacial Tumors

Plastic & Maxillofacial Surgeons Perspective

Introduction:

Maxillofacial tumors include all benign, pre-malignant and malignant ulcers, cysts or swellings affecting skin,
adnexa, mucosal lining or bony skeletan or any layer of the facial region extending from the forehead to the
neck including the relevant draining lymph nodes.

Maxillofacial tumors are associated with high mortality and morbidity, so early detection & multidisciplinary
discussion is needed. Proper treatment planning of the tumor, affected lymph nodes and associated second

primary malignancies, if present, has an important impact on prognosis.

Management of tumors of this region is shared by the plastic and maxillofacial surgeons, general surgeons, ENT
surgeans, dental surgeons, ophthalmologist and neurosurgeons.

Scope of these guidelines:

These are general guidelines regarding any cystic or solid, benign or malignant, intra oral Soft tissue or bany
ulcers or swellings and bony tumars of the facial skeleton.

Common presentations of maxillofacial tumors:

Mental numbness

Pain

Discharge

Ulcer [ swelling

Bad odor / taste

Laosening of teeth

Bleeding from gum or oral cavity

Examination

B2

Oral cavity

Cheeks

Tongue

Dentition

Palate

Floor of mouth (FOM)
Mandible

Facial bony skeleton
External skin

LN

Body for metastases or second primary malignancies (SPM)

WWW.esprs.com



iyl paa sgper PkeYly ool o) pcall dsaen %
The Arab chublic of Eg}'pl 'Eg}fplian Society of Plastic & Reconstructive Eu.rgeuns \' Ve
Guidelines ..

83

Metastasis [early to)

v Head and neck
Lung
Esaphagus

a
a
O

Assessment of:

Alrway
Range of mouse opening
Oral functions:

o Mastication

o Speech

o Swallowing
Tongue strength
Salivary production
Acoustic measurement

Pre malignant lesions

Erythroplakia

Leukoplakia

Lichen planus

Oral submucous fibrosis
Discoid lupus erythematosus
Actinic keratosis

Investigation
Radiology: The patient with aral cancer is carefully examined to detect

sone invalvement

Soft tissue involvement

Meck — LN

Second primary malignancies [SPM)
H&M Metastases

Distant Metastases

Lung

Recurrence

There is nothing as the most reliable imaging modality for the identification of mandibular involvement
in aral cancer,

MRI, panoramic X-ray, PET-CT, and cone beam CT have high accuracy in detecting mandibular invasion
plain X-ray, CT, MRI, bone scans, single photon emission CT, and PET/CT have varying degrees of
sensitivity and specificity CT and MR are the recommended modalities for the staging of oral cancer.

Bone involvement

CT generally showed high accuracy for detecting bony involvement,

Cane beam CT showed high accuracy {95.7%) in detecting mandible invasian,

Contrast-enhanced CT is recommended for the staging, pretreatment evaluation, primary tumor
extent, cervical lymph node metastasis and bone invelvement with short scan times.

CT has shown high accuracy for detecting cortical erosion of the mandible in oral cancer.

WWW.ESprs.com



I N )l pas dgrer Ale¥ly Jaand] 21 ipaall i ?
B The ArabRe public of Egypt Egyptian Society of Plastic & Reconstructive Surgeons \;ﬂ f
Guidelines

Soft tissue involvement

* MR is regarded as more suitable for assessing primary tumor and soft tissue details, compared to
conventional CT.

» MRI has high sensitivity and specificity in assessing soft tissue involvement and bone invasion as well
as in detecting lymph node metastasis

¢ MRl is more appropriate for accurate T-staging in cases with metal artifacts

¢ MRl thickness tended to agree strongly with histologic thickness

Neck - LN

» Contrast enhanced CT showed similar efficacy in detecting metastatic lymph nodes compared to MRI

Lung

e Chest CT is superior to bronchoscopy and chest ¥-ray for the detection of lung metastases

Distant Metastases / Second primary malignancies (SPM)

» PET/CT is recommended for detection of regional/distant metastases and second primary cancers.

s PET/CT showed higher specificity than did MRI but lower sensitivity,

s [tis useful to rule out mandibular marrow invasion,

» Limitation of PET/CT for detection of small or superficial mucosal cancers.

o 18F-FDG PET/CT is a useful tool for staging & restaging head & neck cancers & can simultaneously
detect regional recurrence, distant metastases, and possible second primary tumors with high
sensitivity & specificity.

Pan endoscopy: (for SPM surveillance).

o laryngo-pharyngoscopy
» Trachea-bronchoscopy
s Esophagoscopy

Biopsy

s All oral lesions should be considered for histologic examination
s Clinical impression is not an acceptable alternative to definitive biopsy
» QOral cytology and saliva analysis
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Classification

American loint Committee on Cancer (AJCC) 8th edition
Depth of invasion (DOI) distance from the basement membrane of the surroundirg normal tissue to the
deepest part

s T1<5mm,
e T2>5mm
e T3=10mm

- Gingival cancer tends to invade bone early, so it should be classified as T4
- It is difficult to evaluate DOl intra operatively
- Tumar thickness should be assessed by

o Palpation,

o Preoperative imaging

o Intraoperative US

Differential Diagnosis:
s Consider and exclude all similar pathologies regarding clinical picture, radiclogical or histopathological
findings

Management:
Medical
» Preoperative oral hygiene
» Neasures to decrease intra operative bleeding

Dental
# Dental hygiene
s Exclusion of other lesions or concomitant pathology
s Preparing dental casts, wafer & ohturator
o Root canal treatment of nearby teeth not included in the excision if necessary

Surgical management
Aim
To achieve adequate clear surgical margins and Neck clearance for long-term survival

Indications
+ Al premalignant or malignant conditions
s Advancing benign conditions resulting in teeth loss, cosmetic disfigurement, speech or functional
problems
s Tumors endangering airway or swallowing

Contraindications / inoperable cases
* Very bad general condition
* Untreatable bleeding tendency
* Advanced tumar with deep inaccessible infiltration
o Adherence to cerebral ar major vessels
s Widely spread metastasis
s |nahility to reconstruct
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Procedure selection

According to the specific type of tumor and its behavior regarding recurrence and 5-year survival
s Aspiration
¢ Curettage
¢ Marsubialization
s Enoculation
s Excision
o Marginal excision
o Segmental excision
o Total excision
o Radical excision
« LN dissection
Management of SPM

Reconstruction
* |ntra-oral lining
s Teeth
= Bone
s+ Skin
= Composite

Safety margin
» According to the specific type of tumor and its behavior regarding edge definition, mode of spread
and recurrence
¢ Generally, 1cm safety margin in all direction is considered satisfactory
* Frozen section examination

Where to do the surgery?

* Hospital requirement

¢ Certified hospital with

+ well-equipped operating theater for major surgeries
+ [CU

# Blood bank

» Availability of needed other specialties

Whao can do the surgery?

" Surgeon requirement:

» Certified specialist or consultant (holding MS or MD) with accredited training in maxillofacial

surgery
* Capable to:
o Differentiate between different types of tumors, their gross appeararce & DD

Select an alternative surgical approach if needed during surgery
Do LM and neck dissection
Manage extensive and intractable bleeding
Do at least 2 different methods of reconstruction for bone, skin & intra-aral lining

5 GO o S )
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*  Assistance
* Qualified one or two assistants according to magnitude of surgery
s Reconstructive team
» Availability of needed specialties

*  Anesthesia
s Qualified anesthesiologist
+ Cable to do sub-mental intubation if needed

Preoperative preparations:

* Consultations Team:
s [Dentist
* Orthognathic surgeon
* ENT
+ Ophthalmology
* Neurosurgeon
+ NMedical Oncology
* Anesthesiologist

= QOperative planning
¢ Excision method and extent
+ [N management
s Reconstructive options
= Dental Casts
* Printed 320 Models
« CAD/CAM
« Virtual surgical planning / Mock surgery
Oral conditions as dentition and size and mobility of the tongue should be considered while selecting the
surgical method

* Patient preparation:
s Full re-examination
s Recent investigation
= Manage co-marbidities
» Discussion of the problem regarding:
Pathology
Approach
Excision
o LN
o Reconstruction
o Follow up

* Precautions:
¢ Stop anti-coagulation
¢ Contral BP
s Recent CBC & Bleeding profile
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= |nformed consent (Attached Sheet)
» Documentation
» Photography

* Instrumentation & surgical equipment:
¢ Diathermy

* Powerful suction

e Power drill

» Surgical Loupe

= Operative microscope

* Be ready with

s (Cross-matched bload for transfusion if needed (at least 2 units)
e Tracheostomy set & personnel

» Frozen section examination of margins

* Bone wax & Hemostatic agents

¢ 3-D models

¢ Impression malds

¢ Reconstruction plan & personnel

Wires, plates & screws of adequate size and quantity

Surgical approach:

Marking

Incision:

» Trans-oral approach is recommended for small, anteriorly located, and easily accessible tumors to
the oral tongue, FOM, gum, cheek mucasa, and the hard palate

¢ For advanced oral cancers, lip-splitting & sulcus incision provide excellent exposure to the oral
cavity

» The upper cheek flap approach is optimal for the resection of larger tumars af the hard palate and
the upper alveolus, particularly if located posteriorly

» The lower cheek flap approach requires a midline lip-splitting incision which is continued laterally
into the neck, for exposure and neck dissection

Maxillary approach & incisions:

Sublahial incision

Trans palatal approach

Weber Ferguson incision & its modifications
Mid-face Deglaving

Mandibulotomy:

s Excellent surgical approach for access to large posteriorly located lesions of the oral cavity.

* Paramedian mandibulotomy maintains swallowing function as it preserves the genichyoid and
genioglossus muscles, and the anterior belly of the digastric muscle.
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Mandibulotomy complications

* Exposure of metal fixation plate

¢ Fistula formation, fixation failure

» (Osteanecrosis after radiation treatment
* |nsatisfying appearance

¢ Disturbances of oral functions

e TWJ problems

Forehead and upper face
¢ Coronal flap
Tumor excision
» Small lesions without bone invasion are rare, but can be treated with only mucosal or periosteal
resection
# Cystic swelling must be aspirated first
s Hard palate cancer tends to invade the bane |ater than does gingival cancer.
= Surgery of hard palate cancer frequently does not include removal of the underlying bone
» Enucleation is avoided for hard palate cancer because it is associated with a high risk of recurrence

Maxillectomy
s Partial maxillary {depending on tumar extension):
o Alveolectomy
o Palatectomy
o Infrastructure maxillectomy,
o Subtotal maxillectomy to preserve orbital floor
* Total maxillectomy

Mandibulectomy
s Mandibulectomy can be waived if the tumor abuts the periosteum of the mandible
¢ Marginal mandibulectomy
o For oral cancers adherent to or superficially invading the cortex
o Keep at least 1 cm of bane at the inferior border of the mandible to reduce the risk of
fracturein
o Reinforce the remaining mandible with reconstruction plates if the height of nonviolent
bones is less than 10 mm
o Marginal resection in the edentulous or in a previously irradiated mandible carry the risk
of bony fracture due to ostecradionecrosis
+ Segmental mandibulectomy
o in extensive medullary invasion
o If the inferior alveolar nerve canal is involved, segmental mandibulectomy extends beyond
the mandibular and mental foramen

o Trismus-releasing procedures including coronoidectomy and myotormy of the masticator muscles
may be considered simultaneously for patients undergoing mandibulectomy
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Safety margin

The macroscopic and palpable margin should be at least 10 mm in all planes from the edge of the
tumar or palpable oral tongue cancer

Formalin fixation and slide preparation reduced mucous margin by approximately 30%-=50%. This
results in a final pathological margin of approximately 5 mm for tumors with surgean-measured
margins of 1 cm

Histopathologically, a margin greater than 5 mm is designated as a “clear margin.” A margin less
than 5 mm is considered to be a “closed margin,” and that less than 1 mm is defined as an "invalved
margin”

Oral tongue is mainly composed of muscle tissue and there is no anatomic boundary to prevent the
tumor spread, oral tongue tumors spread more easily than do tumaors at other oral cavity

Thus, it is difficult to accurately evaluate the extent of tumor thickness before surgery

The most challenging area to obtain adequate safety margins during surgical resection of oral
tongue cancer is the basal area of the tongue

Buccal cancer within the sub mucosal layer, sufficient deep resection margins should be achieved by
composite resection including the buccinators

If the tumor invades the buccinator muscles, ideally, surgical resection may be extended to the fat
pads of the buccal space

If the tumor penetrates or involves to the skin, resection of 1 to 2 cm of normal skin around the
tumar is required

Retro molar trigone cancer frequently invades to the mandible and is underestimated. Careful
precperative evaluation should be made regarding adjacent bone invasion, because of the limited
space between the mucosa and the mandible

sublingual glands and/or submandibular ducts may be sacrificed when they are included in the deep
resection margins

Sublingual glands may also be removed with metastasized sublingual lymph node

Lymph nodes:
Elective node dissection END;

80

Eliminating the metastatic lymph node is one of the most important procedures in oral cancer
patients

Metastasis to the lymph node occurs in about half of the oral cancer patients at the initial stage of
diagnosis

Prophylactic ND was needed in all the cases except superficial cancer cases

DOl can be used as a predictive parameter of neck metastasis for ND of oral cancer

26% accult lymph node metastasis rate was reported in patients with a tumor thickness of 2 mm or
mare

Perivascular lymph node dissection should be included in END in oral cancer
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Therapeutic node dissection:

# Treatment of metastatic lymph nodes should be performed according to the involved level of
clinically positive neck nodes

e cervical lymph node metastasis occurs in a predictive pattern

¢ |psi-lateral levels |, |I, and |l are the most frequently involved sites in advanced oral cancers.

¢ The extent of ND should include at least level 1, I, and I

o levels IV & V are rarely involved in oral cancers except in advanced T stage ar multiple clinically
positive nodes, and extra capsular spread

¢ Radical or modified radical ND should be considered according to the status of lymph nodes
metastasis

¢ Selective ND is not recommended

Contralateral LN;

s (Oral cancers (especially those away from midline) are associated with a low incidence of
contralateral metastases

* Elective contralateral ND is not routinely recommended

Reconstruction
Soft tissue reconstruction

s Flap reconstruction is usually required if more than 50% of the tongue is resected to preserve
adequate speech and swallowing in patients with considerable defects after oral cancer surgery as
in subtotal or total glossectomy

s flap reconstruction preserve mouth-opening ability and for structural cosmesis in considerable
buccal defects

s flap reconstruction prevent communication between neck and oral cavity ta prevent blood vessel
rupture due to salivary contamination and to preserve mcbility of the tongue in floor of mouth
defects

» The radial forearm and the anterolateral thigh free flaps are the preferred reconstructive methods
for oral soft tissue defects

Bony reconstruction

» Mandibular reconstruction helped patients regain this function

o The vascularized osteocutaneous free flap, especially the fibular free flap, is regarded as the

¢ primary method of mandibular reconstruction

¢ Mandibular reconstruction using computer-aided design (CAD) and manufacturing (CAM) can he
considered for reducing trial and error and surgical time

» Bridging plates is to be combined with bone grafts

s Anterclateral defects and precperative radiotherapy are risk factors far plate survival

s Distraction osteogenesis and segment transfere in medium sizes mandibular defects

e Mandibular reconstruction with prosthetic intervention

General recommendations:

91

e \Water-tight sutures for mucosa

» Ayoid dead space

e Apply suction drains

# Apply pressure garment if needed (nat on flaps)

Www.esprs.com



EEmse: The Arah Repuhlic Dng}-‘pt

iyl pas g Pty Joozl o) & syl

)3

Egyptian Society of Plastic & Reconstructive Surgeons \i{, :

¥

Guidelines

- 2nd primary

To be managed according to pre-operative finding depending an site, size and nature of the
malignancy

- Post-operative

Warm ambient temperature
Semi-sitting position

Close follow up of the air way
Availability of bed-side suction
Analgesia

Antibiotic

Anti-inflammatory / steroids
Fluid diet

Mouth wash

CBC follow up and blood transfusion if needed
Tracheostomy care

Flap care

Suction removal

- Complication:

Bleeding

Serama

Infection

Incomplete excision
Oro-antral or external fistulas
Hard-ware exposure

Failed recanstruction
Recurrence

- Chemotherapy

- Radiotherapy

- Prosthesis

- Patient education program
- Rehabilitation

- Follow up

82

Patients should be regularly examined for at least 5 years after treatment for the risk of loco-
regional recurrence

o Every 1to 32 months during year 1

o Every 2 to 6 months during year 2
Repeating pretreatment baseline imaging studies (CT ar MRI) at least 3-6 months after treatment
specially in patients receiving radiation therapy [CT, MRI, and US could not specifically differentiate
postradiation edema from recurrence)
PET-CT for the detection of distant metastasis, recurrence, and second primary tumors
Patients treated with definitive chemo-radiation therapy should be evaluated with PET-CT at 3
manths after the completion of therapy;
Chest radiography or CT study is recommended for the detection of lung metastasis and second
primary tumars in the lung
The primary and neck disease should be assessed to evaluate treatment response and to plan
salvage neck surgery if required
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- Incomplete excision
= Margins of <5 mm are associated with significantly higher local recurrence
» If microscopic residual tumor or a close margin is identified, re-resection, prophylactic cervical
lymphadenectomy or adjuvant treatment should be considered

- Recurrence
» Salvage surgery should be considered for recurrent oral cavity cancer if resectian is feasible
¢ ND should be considered

- To be amended by recommendations regarding Separate recommendations for each subsite:
* Maxillary gingiva
e Hard palate
» Mandibular gingiva
o Buccal mucaosa
e Oral tongue
s FOM
» Retromaolar trigone (RMT)
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Informed Consent for Surgical Excision of
Maxillofacial Tumors Plastic
& Maxillofacial Surgeons Perspective

Patient must explained clearly & is consented for:

FPre, intra & post-operative photography
Part removed

Histopathological examination
Possibility of incomplete excision ar
Additional excisions

Eye excentration

Partial ar total glossectomy

LN dissection

i N |

]

INMF

Reconstructive aptions and advantages & disadvantages of each
Meed for further operations

Subseguent radio or chemotherapy

Impartance of regular Follow up

Regular body scanning

Chances for recurrence

Intra-operative possibility of:

Blood transfusion

s Tracheostomy
s Gastrostomy
s Need for intra operative other consultations and managing accordingly

Possibility of change of preoperative planning and:

94

No reconstruction
Inability to reconstruct
Staged reconstruction
Use of Plate & Screws
Bone graft

Skin grafts

Local flap

Free flap

Fat injection
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Post-operative Complications

Bleeding

Seroma

Hematoma

Infection

Disruption

Mal/non- union
Complications of plates ...
Flap loss

Multiple cperations
Permanent tracheostomy
Permanent gastrostomy
Inability to talk

Loss of function
Disfigurement

o Operative site

o Donor site

Wear a Prosthesis permanently
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Egyptian Guidelines
for Management of Maxillofacial Trauma

. Emergency Management:
A. Primary Survey:
1) Airway and C-Spine:

96

al

b}

al

b)

d)

2]

f]

El

k)

i)

Look for foreign bodies such as dentures or loose teeth through direct visualization &
suction of the oropharynx.

With Oronasal bleeding, sitting the conscious patient up help to clear the airway & ensure
airway patency.

A talking patient does not mean their airway is not at risk so, regular reassessment is
mandatory.

If mandible is bilaterally fractured or comminuted, the tongue may fall posteriorly blocking
the airway so, provide anterior traction (chin lift) on the floating segment to open the
airway.

If the airway is not secured quickly using basic measures, Endotracheal intubation is the
gold standard in early emergency airway protection.

As Traumatic displacement of tissue, oedema and bleeding can hinder intubation; A
difficult intubation trolley containing several emergency airway devices such as a bougie,
McCoy blade, retrograde intubation kit and video assisted laryngoscope should be on
hand.

If endotracheal intubation is not possible, a surgical airway should be considered. A
Cricothyroidotomy is now the preferred method of establishing an emergency surgical
airway. Tracheostomy is generally not recommended

in emergency situations due to the complexity of the procedure and the time to perform it
safely.

A combination of alcohol, medications, brain injury and

ingested blood commonly induces emesis and can compromise the airway.so, suction with
endotracheal intubation should be performed.

spinal injuries must be considered to present until clinically or radiologically excluded.
Applying a semi-rigid “Laerdal Stifneck” cervical collar allows temporary immobilization of
the cervical spine.

in mandibular fractures, it is better to apply a headbox with straps that allows greater
access to the jaw and anterior neck.

If a collar is to be removed, inline stabilization should be performed (lcg rolling).

Absent spontaneous breathing

Comatose patient {glasgow coma scale <g)
Alrway injury or obstruction

Persistent cxygen saturation <g0%e
High-risk fior aspiration

Systemic shock (systolic bood pressure <Bg)

“Cannot ventilate cannot intubate” situations
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2) Bleeding:

¢ Although Maxillofacial hemorrhage is rarely life threatening, it requires prompt intervention & look
for other causes of blood lass and shock.
¢ External bleeding:
o Usually contralled with direct pressure, sutures, or staples.
s |nternal hemorrhage:
o Commonly controlled by packing of the oral or nasal cavities, balioon tamponade and
temporary reduction of the fracture e.g., by Maxilla-Mandibular fixation.
o If failed, Transcatheter Arterial Embolization {TAE) is a relatively safe alternative.
o In life threatening hemorrhages surgical ligation of the external carotid.

3} Circulation:
a} 2 large bores intravenous cannulation.
h) Administration of intravenous fluids till blood products be ready.
B. Secondary Survey:
o With neck immohilized, gently examine the skull and fracture site.
o Full examination of the head, eyes, ears, nose, throat, and neck (It does not replace examinations
performed by specialists (i.e., ophthalmologist, neurosurgeons, etc.).
1. Eye:
s Ocular injuries are commonly missed or misdiagnosed in the trauma setting.
# Assess obvious trauma such as corneal or conjunctival abrasion or laceration, foreign body or
hyphaema.
Examine pupils for relative size, shape, and reactivity.
Assess the visual acuity of each eye: a simple bedside test (count fingers, hand, Perception of light).
Wisual field.
Globe position.
pupillary light reflexes.
eye movements:
Retrobulbar hemorrhage:

v

V VYV VYYV

o s a potentially reversible cause of proptosis.

o Clinical signs include proptosis, diffuse subconjunctival hemarrhage with posterior extension and
elevated intraocular pressure.

o CT of the orbits should be conducted to differentiate retrobulbar hemorrhage from other causes
of proptosis such as oedema, tissue herniation or orbital emphysema,

o If progressive, is a surgical emergency and requires immediate cecompression (lateral
canthatomy and cantholysis) as it can result in irreversible ischemia in less than 2 hours.

# In pediatrics, "white-eye” blowout fractures of the arbit should be excluded. These fractures can entrap
arbital tissue including the orbital fat and the inferior and medial rectus muscles causing diplopia,
enophthalmos, hypoglobus, subconjunctival hemarrhage or periorbital bruising. stimulation of the
oculo-cardiac reflex that causes bradycardia, nausea, and syncope, and if not treated may |ead to fatal
arrhythmias. If the patient has impaired ocular movements, they may require urgent surgery to prevent
necrosis of the muscles.
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2. Ears:

o Examine for a hematoma of the auricular cartilage. If there is a hematoma it needs to be drained and a
‘thraugh-and-through’ bolster dressing is recommended. This is to prevent the permanent deformity of a
cauliflower ear, with a possible compromise of the external canal,

o Make sure the patient can hear with both ears.

o Examine for blood and/or CSF leakage [which may be seen with a skull base fracture).

o Examine for laceration or collapse of the external canal.,

o Examine the tympanic membrane for rupture or a hemotympanum.

3. Nose:
o Examination of the nose starts with inspection for swelling or asymmetry, followed by palpation.
Characteristic signs for nasal fractures are:
# Pain
# Bleeding
» Swelling
Compromised nasal airway.
Crepitation
¥ Palpable bony dislocation
= It is very important to rule out a septal hematoma, as this must be drained to avoid an infection which
can result in septal perforation. Nasal packing or splints should be inserted to prevent recurrence of
hematoma.

v v

4. Intra-Oral Examination:
o Inspection:
1) Open fractures.
2] Asymmetries.
3) Hematoma.
4} Lacerations (including salivary ducts).
5) Foreign bodies.
6) Avulsed and luxated teeth,
7} Malocclusion,
8) Occlusal irregularities,
o Palpation:
1} Bimanual examination of mandibular segments to detect mobile fragment.
2} Bons steps at zygomaticomaxillary buttress,
5. Neck:
o Posterior neck: Cervical spine trauma,
o Anterior neck: signs of laryngeal trauma. A missed laryngeal fracture can result in soft tissue swelling and
a hematoma and consequently in rapid lass of the patient’s airway. Placement of an endotracheal tube
may be difficult or dangerous if a patient has a large hematema. ICU observation of the airway and
possible emergency tracheostomy should be considered, Elective intubation for midface surgery should
be delayed.
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6. Neurological examination of the face:
o3 Examine the function of the sensory nerves of the face (supraorbital nerve, infraorbital nerve, and
mental nerye).

o Examine the function of the motor nerves of the face (frontal {temporal), zygomatic, buccal, marginal
mandibular, and the cervical branch of the facial nerve). The most important branches to check are the
zygomatic and the marginal mandibular.

7. Fractures:

o It is crucial for decision making to ensure that ane hand stahilizes the skull so that the examiner's
contralateral hand can provide movements which can be assessed.
o Possible clinical signs for maxillofacial fractures include:
1. Facial swelling (edema, hematoma, emphysema) and deformity.
2. Localized pain,
3. In Midfacial fractures:

1L

R N A

Subcanjunctival bleeding (hyposphagmal).

Oronasal bleeding

Palpable and crepitating dislocated bony contour in periorbital region.

Displacement of the globe (hyper-, hypo-, eno-, exaphthalmas)

Displacement of the medial canthal tendon (depending on the degree of NOE fracture)
Compromised ocular motility.

Double visian

Sensory deficit (hypoesthesia, anesthesia, paresthesia) of the trigeminal nerve
Occlusal disturbance

10.CSF leakage (in case of anterior skull base involvement)

4. In Mandibular fractures:

1. Limited painful mouth opening

I I I I T

Radioclogy:

Malocclusion and bite abnormalities
Bleeding from mouth

Subluxated, avulsed or fractured teeth
Anesthesia or paresthesia over lips
Sublingual hematoma

Trismus

Deviation with mouth opening

+ Time to request:
If a patient with Maxillofacial trauma requires a CT scan of other injuries, it may be an epportune time to

scan their face, head, or C-Spine,

99
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* Modality:

# CT imaging with 3D reconstruction is the golden standard as:

1. It helps for better fractures definition, as well the degree of fracture displacement and the need
for reduction.

2. It assesses the individual extent and type of fracture.

3. It helps in diagnosis of Soft tissue problems e.g., Retrobulbar hematoma.

4. It helpsin Operative planning.

# Recommended scanning protocol for CT includes;
s 2-3 mmi sliced thickness {orbital fractures: 1 mm)
* Gantry=0°
+ Hard- and soft-tissue window rendering
» Field of view: complete skull {to visualize possible accompanying fractures or to scan for
possible donor sites in case of bone grafting procedures) including the cervical spine.

# Cone-beam technology allows adequate determination of the hard tissue problems but is not
equivalent to CT technology in terms of soft-tissue assessment. It has less exposure to radiation,
So, more suitable for follow up.

# Plain x.ray: Orthopantomogram [OPG) is the standard 2D imaging view for the mandible and
Submentovertex view {Jug handle view} for zygomatic arch injuries.

# MBRI might be indicated to better detect soft-tissue problems such as:

Optic nerve edema or hematoma

Ocular muscle disorders (incarceration, hematoma, disruption)

Intraocular disorders (hematoma)

Foreign bodies in the orbit

o b B e

Intervention:
e Timing for intervention:
Once hemostasis and resuscitation are achieved, Plan for prioritization of injuries &
procedures.
» Midfacial fractures:
The number of approaches depends on the extent of dislocation and comminution, & the
degree of stahility following reduction.
A. Observation
indications
1. Mon- or minimally mobile fractures with unaffected occlusion in compliant patients with
good dentition.
Nondisplaced stable fractures with premorbid occlusion in compliant patients.
Edentulous patient with minimal fracture displacement.
4, General condition of the patient not allowing for surgical intervention.
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B. Open reduction internal fixation:
indications
Displaced fractures resulting in malocclusion or facial deformity.

Surgical approach:
1. Existing laceration.
2. Coronal incision:

Access area;
Entire calvarial vault
Anterior and lateral skull base
Frontal sinus/Ethmoid
s Jygoma
Zygomatic arch
Orbit {lateral/cranial/medial)
Masal dorsum
Temporomandibular joint (ThJ)
Condyle and subcondylar region

For Superolateral orbital rim:
Either:

» Lateral eyebrow approach.

e Upper eyelid approach: lower portion of the lateral rim is expased more readily, and
the lateral orbital wall can be inspected more widely.

4. Glabellar incision: where a limited exposure may be necessary in the nasofrontal area is
needed as wider exposure need coronal incision. particularly desirable in an elderly patient
who commonly has frown lines in the glabella.

5. Subcillary or transconjunctival incision: for floor, lateral orbital wall, and inferior rim.

6. Indirect approaches to the zygomatic arch (temporal “Gillies” and transoral “Keen”
approaches).

7. Intraoral maxillary vestibular approach facilitates the exposure of the lateral buttress of the
midface. It can also be used to expose the inferior orbital rim.
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Principles for plating:

According to the fracture morphology, a plate of appropriate profile, shape, and length is selected and
contourad using bending pliers.

The first hole is drilled {a drill bit with a stop may be used) next to the fracture line.

The second screw is inserted next to the fracture line on the opposite side of the fracture.

At least two screws per fracture fragment.

The number, length, and size of screws vary according to patient anatomy.

Lines for plate fixation:

»

The zygomatic arch.

The frontozygomatic area.
The nasofrantal junction,
Zygomaticomaxillary buttress.
Masomaxillary buttress.

Orhbit:
Orbital reconstruction
indications
1. Repair of critical sized orbital wall defects.
Significant internal orbital defects proven by imaging.
Disturbances of eye maobility that are the result of incarceration of ocular muscles,
Enophthalmos
Exophthalmos secondary to blow-in fractures.
6. Hypophthalmaos.

[ B =S N R |

Contraindications:

102

1. Severe ocular trauma such as a rupture of the globe, hyphema, retinal detachment, traumatic
optic nerve lesions, or other severe globe injury may necessitate delay of orbital wall repair.
General patient condition not allowing surgery.

Orbital fracture in the only seeing eye {relative contraindication)

s Zygoma;
A. Closed treatment
indications

Displaced fracture amenable for minimally invasive reduction technigues such as bone
hook or a Carroll-Girard type screw.
Contraindications

1. Displaced comminuted injury of the zygomatic complex.

2. Stable reduction is not achievable using a closed technique.

3. The need for internal orbital reconstructian.
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l B. ORIF:
Indications:

I 1. Displaced fracture.

2. Comminuted fracture,

3. The need for internal orbital reconstruction,

I Plating:

I » The first step should be the placement of a plate at the frontozygomatic suture. only one
screw on each side of the fracture, allowing the zygoma to swing into its proper position for
reduction.

I » After the other plates and screws have been placed at the zygomatic arch, infraorbital rim,
and zygomaticomaxillary buttress, the final screws can be placed in the frontozygomatic

I plate.

* Reconstruction of the orbital floor should be performed after the zygoma has been reduced
and fixated.

I » A smaller plate is recommended for the infraorbital rim. A larger plate (commaonly an L-
shaped plate) is recommended for the zygomaticomaxillary buttress.

I « Mandibular fractures:

A. Observation:
indications

I Favorable, non-mobile non-displaced fractures with undisturbed occlusion. It requires a fully

compliant individual who is willing to adhere to a non-chew diet and avo.d physical exercise and

l sports for a period of 6 weeks,

B. Closed Treatment (MMF):
Indications
I 1. Non- or minimally displaced simple fractures in compliant patients with good dentition
amenahle to MMF,
2. Premorbid or unstable medical condition preventing general anesthesia.
I 3. Conditions making open reduction and internal fixation difficult,
Contraindications:
I Patients with psychiatric disorders, seizure disorders, and alcoholics,
C. Open Reduction and Internal Fixation (ORIF):
I 1, Two Lag screws:
indications
I Ohbligue or sagittal fractures
| 103 WWW.esprs.com
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2, Lag screw and plate:

Indications

a backup procedure for two lag screw procedure where only one lag screw could be inserted due
to anatomical or technical reasons.

ORIF, one miniplate and arch bar
indications
1, Simple fractures in compliant patients with good dentition and buttressing of the segments
after reduction.
2. Anatomical and technical limitation for the placement of two plates.

ORIF, two plates
indications
1. Arch bar is not possible because of missing teeth, loose teeth, or the objection to using an

arch bar, or distal trailing fractures not amenable to the other treatments,
2. Simple fractures in transitional areas of the mandibular body.

ORIF, one large plate
indications
1. Reduced bone buttressing requiring load bearing fixation.
2. Delayed fracture treatment
3. Infection
4. Pssudarthrosis
5. Nonunion
6. If more stability is required

6. ORIF, one large plate

104

Indications

1. Decreased bone quality as in osteoporosis, edentulous and radiated mandible.
2. Comminuted fracture.

Surgical approach
1. Intraoral approach: The accessibility of the inferior border of the mandible decreases from
the anterior to the posteriar body region.
2. Atrans buccal approach in the posterior area.
3. External approach: in comminuted, edentulous, atrophic mandible or with bone loss.
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s Considerations of which MMF technique to be used will depend on fracture morphology,
associated injuries, and personal preference.
* ldeal lines for osteosynthesis:

1,

Symphysis: the insertion of two plates along the upper and lower border of the mandible
is mandatory because there may be rotational forces that have to be neutralized.

Body: Arch bar and inferior border plating, Two plates (tension band and inferior border
plate).

Angle and ramus: Two plates as the bone quality may be lowered by impacted third
molar.

s The superior plate is inserted first to achieve preliminary fixation. The surgeon must
be aware that a cortical plate may be very thin in this region and damage to the
tooth roots is still possible using a 6 mm drill bit with stop and the screw should be
monacartical.

* An obstacle to plate placement is the exiting branches of the mental nerve, This area
represents a danger zone for nerve damage. The bone region below the branches
must be dissected carefully. The plate is positioned in the area below the mental
foramen. The nerve branches must be mobilized out of the field during the
introduction of the plate. During screw placement in the mental nerve area, the
nerve branches must be protected.

e check the occlusion for accuracy and the bony surfaces for precise anatomic
reduction.

After care

1. Diet: Depending upon the stability of the internal fixation, the diet can vary
between liquid and semi-liquid.
2. Oral hygiene:
# A soft toothbrush (dipping in warm water makes it softer) should be used to
clean the surfaces of the teeth and arch-bars.
# Chlorhexidine oral rinses should be prescribed and used at least three times
each day to help sanitize the mouth.
# For larger debris, a 1:1 mixture of hydrogen peroxide/chlorhexidine can be
used.

3. Physiotherapy:

# At the first visit and opening and excursive exercises begun as socon as
possible. Goals, 40 mm of maximum interincisal jaw opening should be
attained by 4 weeks postoperatively.

» |f the patient cannot fully open his mouth, additional passive physical
therapy may be required such as Therabite or tongue-blade training
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» Special Consideration:
* Pan facial fractures: Sequencing is either.
1. Re-establish the maxillo-mandibular unit as the first major step of the seguencing
{bottom-up).
2. Starting with the reduction and fixation at the level of the calvarium and working in a
caudal direction (top-down).

* Teethin fracture line:
Indications for removal:

1. Tooth luxated from its socket and/or interfering with reduction of the fracture.

2. Tooth that is fractured.

3. Tooth with advanced dental caries carrying a significant risk of abscess during
treatment.

4. Tooth with advanced periodontal disease with mobility which would not
contribute to establishment of stable occlusion.

5. Tooth with existing pathology such as cyst formation or pericoronitis.

Indications to leave:

1. Tooth that does not interfere with reduction and fixation of fracture.

2. If tooth removal requires removal of excessive amount of bone to compromise
the fracture site a possible plate/screw fixation.

3. Tooth that is in good condition and assists in establishing occlusion and reducing
the fracture.
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National Multidisciplinary Guidelines
For Reconstructive Considerations
in Head and Neck Surgical Oncology

This document is considered the 2021 policy statement of the Egyptian Society of Plastic & Reconstructive
Surgeans (ESPRS) to be nationally recognized and used as the general guidelines for reconstructive options after
head and neck cancer resection. The document should be reviewed periodically by a consensus panel to consider
revisions needed to reflect advances in the concerned scientific knowledge base of this entity, This document can
be found and downloaded from our website: www.esprs.org

Introduction

Head and Neck Squamous Cell Carcinomas [HNSCCs), which include cancers of the oral cavity, oropharyns,and
larynx, have an estimated annual burden of 330,000 deaths and more than 650,000 incident cases, making it the
sixth most common cancer worldwide.[1] Oral squamous cell carcinoma (OSCC) is defined as a malignant tumor
that occurs in the oral mucosa, tongue, lip, or other areas of the oral cavity. 5CC accounts for nearly 90% of all
head and neck cancers, and of all the anatomical cancers in the head and neck region, 5CC occurs mainly within
the oral cavity.[2,3] In 2003, OSCC was the eighth most comman cancer in the world and became the sixth most
common cancer globally in 2016.[4,5] In Egypt, studies have shown that HNSCCs account for about17-20% of all
cancers,[6) Tobacco smaking, alcohal consumption, and infection by Human Papilloma virus (HPV) are considered
the major risk factors for the development of these diseases [7,8]

The problems of reconstructive surgery for the head and neck are variable and can be very complex.[9,10] The
development of these guidelines required sufficient resources in terms of people with a wide range of skills,
including head and neck expert clinicians, health services researchers, and group process leaders, and financial
support, A systematic review had been performed to collect all available evidence, assess its potential
applicability to the clinical question under consideration, inspect the evidence for susceptibility to bias, and
extract and summarise the findings.

The guidelines have been divided into the management of the loss of skin, the maxilla, the mandible, including the
associated soft tissues, the aropharynx and the laryngopharynx. There is very little level 1 evidence relating to the
reconstruction of head and neck defects. Mandibular reconstruction techniques are relatively standard but some
controversy remains regarding the midface and maxilla because of the complexity of the defects and the
passibility of using a dental or facial prosthesis.

Most reconstructions are perfarmed primarily following tumor extirpation, but secondary reconstructions are also
undertaken to treat problems such as fistulae or osteoradionecrosis. Modern technigues aim for one-stage
recanstruction utilizing vascularised tissues with a high success rate and good overall results.

Choice of reconstructive options depends on patient comorbidities, factors relating to the surgical defect, any
future possible treatments including radiotherapy, and donor-site morbidity. No appropriately powered
randomized controlled trials exist to determine flap selection in most instances and this is usually determined by
the expertise of the individual surgeon. Patient factors include prior treatments, especially surgery and
radiotherapy, and the patient’s overall health including medical and social history.
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1. Oral cavity soft tissues
The oral cavity comprises the area within the confines of the vermilion border of the lips, the floor of mouth
mucosa, the buccal mucaosa of the cheeks, and a plane passing through the junction of the hard and soft palates
to the circumvallate papillae of the tongue. It is divided into several distinct areas including the lip, buccal
mucosa, alveolar ridges {maxillary and mandibular), floor of mouth, retromolar trigone, hard palate, and oral
tongue (Fig. 1).[11]

Fig. 1 Anterior and intraoral view of the oral cavity

The goals of successful oral cavity reconstruction are to recreate normal oral function, provide a
satisfactory cosmetic result, and permit careful follow up. This can be challenging as aral cavity tumors
can extent to involve a number of critical sites {i.e., mandible, paranasal sinuses, orbit and skull base] and
cause significant functional disabilities in terms of airway, speech, swallowing, and/or mastication. A
better understanding of narmal oral function has resulted in the reconstruction of “like with like”. A
menu of reconstructive options includes grafts, local tissue rearrangement, pedicled flaps, and
vascularized free tissue transfer. This permits the successful transfer of skin, muscle, and/or bone to an
otherwise hostile environment. Successful rehabilitation would not be complete without the support of a
variety of ancillary medical services including speech pathology, dietitians, and nursing staff. In addition,
advances in the development of oral prostheses and dental implants have resulted in state-of-the-art and
timely rehabilitation in patients with oral malignancies.[12]

Microsurgical technigues provide the mainstay of oral soft tissue reconstructions as they allow transfer of
large valumes of healthy tissue from sites distant to prior surgical or radiotherapy fizlds. Flaps commonly
used include the radial forearm flap (RFF) and the anterolateral thigh [ALT) flap. Less commonly the
latissimus dorsi, rectus abdominus and flaps based on the scapular and/or para- scapular axis are utilized.
Maore recently, the medial sural artery perforator flap (MSAP) and the superficial circumflex iliac artery
perforator flap are being used.

1.1 The RFF allows for importation of a large, thin, pliable flap with excellent reliability and simplicity
of harvest.[13] Multiple skin paddles can be designed, and the flap can be raised as a cutaneous,
fasciocutaneous, fascial, adipofascial, osseofascial, or osseo- cutaneous flap. The principal
disadvantage of this flap is the poor donor site aesthetics when skin grafting Is required.
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1.2 The ALT flap can replace most other flaps for soft tissue recanstruction of the oral cavity because
of its versatility in design, long pedicle with a suitable vessel diameter, and low denor-site
marbidity. This flap presents good functional results at the receiving site with the additional
advantages of minimal donor-site morbidity and a high level of patient satisfaction.[14,15]

If microsurgery is considered, inadvisable local or regional flaps are still used. The facial artery
myomucosal (FAMM) flap and the nasolabial flap can be useful to help close small defects, Regional flaps
such as pectoralis major myocutaneous flap (PMMF), supraclavicular Artery Island Flap (SCAIF),
contralateral submental island flap (CSIF), and thoracodorsal Artery Perforator (TDAP) Flap can be
effective in importing tissue, but are not generally considered as a first choice.

1.3 The PMMF has been used commonly after salvage surgery and free flap failure due to the high
failure rate of second free tissue transfers.[16] Its advantages lay mainly in the short operative
time, ease of harvest, potentially large amount of well-vascularised tissue, and relatively low
marbidity.[17]

1.4 The SCAIF provides an alternative to free-tissue transfer for soft-tissue reconstruction after oral
cancer resection. The flap is easy to harvest and versatile. It provides an altzrnative to free-tissue
transfer for soft-tissue reconstruction after oral ancologic surgery.[18=20]

1.5 The CSIF is a reliable flap that addresses the oncologic controversy and overcomes the
disadvantages of an Zipsilateral flap.[21]

2. Mandible
Mandible reconstruction has important functional and aesthetic aspects. The mandible contributes to airway
stability, speech, deglutition, and mastication. Specific functional goals include preservation of tandem
temporomandibular joint movement with maximal mouth opening and maintenance of occlusion. Aesthetic
poals include symmetry, preservation of lower facial height, maintenance of chin projection, and replacement
of submandibular saft tissue.[9]

Reconstruction of the mandible must address the site and size of the bony defect, associated soft tissue loss and
the desirability of dental rehabilitation. Although mandible reconstruction can be achieved with a variety of
methods, including bone grafts, metal reconstruction plates with or without soft-tissue flaps, and pedicled flaps,
free tissue transfer is the mainstay of mandibular reconstruction. It allows importation of bone which can be
tailored to fit the desired shape, is well vascularized, and is amenable to osseo-integration, Several flaps are
commonly used with high success rates, including the fibula flap, deep circumflex iliac artery (DCIA) flap,
scapular flap and, RFF.[22]

1.6 The fibular flap allows the harvest of a long piece of bone which is of adequate height for osseo-
integration and can be osteotomised several times for contouring.[23,24] This is now made easier
with the availability of software to plan the osteotomies at the mandible and on the fibula prior to
transfer. It is relatively easy to harvest as an osseus or osteoseptocutaneous flap, with or without
muscle. This versatility means it is the workhorse for mandibular reconstruction in most centers.
One drawback of the flap is its relative lack of height
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1.7 The DCIA flap provides a high bony segment, and the natural curve of the ilium lends itself to lateral
mandibular defects where an osteotomy may not be necessary, The donor- site defect can be
problematic and its skin paddle is usually reserved for external use, although muscle can be
incorporated for aral reconstruction.

1.8 The scapular flap allows the harvest of a relatively small amount of bone. The main advantage of this
flap is the large volume of skin and muscle (latissimus dorsi) that can be used. The bone is a good height,
but two-team flap harvesting is generally not possible.

1.9 The RFF is rarely used for bone reconstruction as only a small valume of bone of low height can be
harvested. There is a risk of subsequent fracture of the radius.

Mandible reconstruction algorithms are based on (1) the location of the bone defect and (2) the extent of soft-
tissue involvement (Fig. 2).[9] Bone defects are classified as central {lying between the canine teeth), lateral, and
hemimandible. Hemimandible defects differ from lateral defects by the presence of the condyle. The quantity
and location of missing soft tissue are evaluated next. Features influencing flap selection include the absence of
mucosal lining, skin, or bath.

Defect Soft Tissue
Location Deficit
Small
Large/ Composite

l
1
W
]

Large/ Composite e
- .“n-ﬂR

Fig. 2 Algorithm for reconstructive options of mandibular defects

Central

The Egyptian Society for Head and Neck Oncology (ESHNO) introduced an algorithm for mandibular
reconstruction in locally advanced carcinoma of the oral cavity based on the location of the defect (Fig. 3).
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Algorithm of Mandibular Reconstruction
In locally advanced carcinoma of the oral cavity
[
Central Lateral Complete Posterior

Hemimadibular

Free Flap ’
Fibula Good Prognosis Poor Prognasis o
DClA PMMF Reconstruction PMIMEF |
Young Patient Old Edentulous
Scapula A

Free Flap AD Plate and
Fibula DCIA Soft tissue

Coverage

Scapula

Fig. 3 Algorithm for reconstructive options of mandibular defects in locally advanced oral carcinoma

Dental rehabilitation is a key part of mandibular reconstruction and preoperative liaison with an appropriate team
including consideration of osseo-integrated implants is mandatary.

3. Maxilla and midface

The paired maxillary bones are the pivotal structures of the midface, separating the oral, antral, and orbital cavities
and providing support to the globes, lower eyelids, cheeks, lips, and nose. In addition, the maxillae play a critical
role in speech, swallowing, and mastication. Maxillectomy defects can be treated by prosthetic obturation,
autologous tissue reconstruction, or a combination of both. The level of evidence is very weak because of the
differing complexity of the defects, and the potential for skull base involvement.

3.1 Prosthetic Rehabilitation

Rehabilitation with a palatal obturator has traditionally been the maost comman approach for treating maxillectomy
defects. The advantages of this technigue include shart operative time and hospital stay, and complete
visualization of the maxillectomy cavity, which simplifies surveillance for tumar recurrence. Successful obturation
depends nat only on the size of the defect but also on the presence of the remaining dentition.[25] Successful
obturation of maxillectomy defects involving up to 50 percent of the hard palate and alveolus is less predictable
because there are fewer teeth for clasping and less hard palate and alveolus available to support the prosthesis.
Defects that invalve more than 50 percent of the palate can rarely be obturated because of lack of support and the
excessive weight of the prosthesis.
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Even thaugh prosthetic rehabilitation prevides good functional results in reconstruction of modest palatal defects,
there are other limitations inherent in all ebturators. These include difficulty with keeping the maxillectomy cavity
clean, the inahility to eat or communicate effectively without the device, and the need for periedic readjustment
of the obturator because the size and shape of the palatal defect can change over time.[26,27]

3.2 Autologous Reconstruction

Microvaseular free flaps are usually preferred to local and regional flaps, which have limited volume and reach, far
maxillary reconstruction. The most useful algorithm has been described by Cordeiro and Santamaria (Level of
Evidence: Therapeutic, IV) (Fig. 4).[28] This algorithm is based on restoring the various walls of the maxillary bone,
which they conceptualize as a hexahedron bounded by the orbit above, the cheek anteriorly and laterally, the
nasal cavity medially, the skull base posteriorly, and the oral cavity inferiorly.

Typel Typell Type A Type lNIB Type IV

Fig. 4 Types of maxillectamy defects

1.2.1. Type | [limited maxillectomy defect) includes resection of the anterior and medial walls associated
with skin and soft tissue resection. It is addressed with a fasciocutaneous free flap with two skin
islands, if necessary, to cover grafts and restore the cheek skin and nasal lining.

1.2.2. Type |l {subtotal maxillectomy defect) includes resection of the lower five walls of the maxilla but
not the arbital floor. An osteocutaneous free flap as fibula or RFF is indicated to restare palatal
competence and bony support for either a denture or osseointegrated dental implants.

1.2.3. Type A includes all six walls of the maxilla, including the floor of the orbit and the hard palate,
which are resected, preserving the orbital contents. The orbital floor is reconstructed with bone
graft of titanium mesh. The alveolar margin and the lateral nasal wall are reconstructed with either
fibula osteccutaneous flap or scapula chimeric flap. In patients wha are not free flap candidates,
reconstruction can be performed with a temporalis muscle pedicled flap, transposed anteriorly by
tempaorarily removing the zygomatic arch, which is later replaced.

Type lIB includes all six walls of the maxilla, and the orbital contents, are resected. A multiple skin
paddle flap as ALT or rectus abdominis myocutaneous free flap is used to resurface the external skin
defect and palatal defect, and, if passible, the lateral nasal defect, although this surface will mucosalize
spantaneausly over time if a skin paddle is not used to line the nasal cavity.
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1.2.4. Type IV includes the upper five walls of the maxilla, including the orbital contents but sparing the
palate, which are resected. A myocutaneous flap as ALT with vastus, Latissimus darsi flap, and
rectus flap can be used,

1. Hypopharynx Reconstruction

The hypopharynx is the partion of the pharynx immediately posterior to the larynx. Its ather name, the
laryngopharynx, underscores its close association with the larynx and more appropriately describes the
nature of encalogic surgery in this complex region of the neck. Anatomically, the laryngopharynx extends
from the hyoid bone to the lower margin of the cricoid cartilage. Through contraction and passive
relaxation of pharyngeal musculature, it allows smooth passage of the food bolus and oral secretions from
the oral cavity/oropharynx to the cervical esophagus.

The primary goal of laryngopharynx reconstruction is to improve health-related guality of life by restoring
alimentary tract continuity so patients can eat and can handle oral secretions. Reliable restoration of
normal breathing and speech following concomitant laryngectomy is not possible with current
recanstructive technigues. Reduced to its simplest form, the laryngopharynx can be thought of as a
cylindrical conduit connecting the oropharynx and esophagus.[9]

Reconstructive algorithms are based on the amount of the laryngopharynx circumference missing and the
extent of soft tissue involvement to adjacent regions, including the nasopharynx, cropharynx, and neck
skin {Level of Evidence: Therapeutic, IV).[29]

1.1 Type |; defects involving less than 50 percent of the laryngopharynx circumference are generally
reconstructed with fasciocutaneous free flaps such as the RFF or ALT. The SCAIF or PMMF
provides an alternative to free tissue transfer.

1.2 Type lI: defects involving more than 50 percent of the circumference of the hypopharynx or
circumferential require reconstruction of the complete laryngopharyngeal cylinder, The two most
camman flaps used in this scenario are the tubularized ALT flap and the free jejunum.
Alternatively, a transaxillary TDAFP flap is a dependable pedicled flaps that can be performed for
these defects. Current methods of voice reconstruction lag behind. Patients commeonly use an
electrolarynx or surgically created fistula between the esophagu: and trachea called a
tracheoesophageal puncture.

4.2.1.Reconstruction with an ALT flap requires a flap width of 9.4 cm to achieve the 3-cm diameter of the
native cervical esophagus (Level of Evidence: Therapeutic, 1V).[30] Impertant technicalities include
an obliqgue opening at the proximal end of the flap to match the enlarged opening of the base of
the tongue. Insetting a triangular lip of distal anterolateral thigh flap into a slit in the esophagus
reduces ring strictures at the distal enteric anastomosis. The longitudinal anterolateral thigh seam
is placed posteriorly along the prevertebral area to contain leaks, prevent vascular compression,
and position vessels anteriorly for microvascular anastomosis. The flap fascia is wrapped around
the tubed flap to reinfarce suture lines.

1.2.1 The jejunal flap is generally based on the second or third mesenteric arcade, approximately 40 cm
beyond the ligament of Treitz. This area is chosen because the mesenteric arcade {and flap vessels
contained within) is the longest at this location, thereby facilitating microvascular repair. The flap
is oriented with a stitch so that isoperistaltic orientation is maintained after transfer to the neck.
Microsurgical anastomosis is performed ideally in less than 2 hours, because the intestine
tolerates ischemia most poorly of all flaps. Separation of the mesenteric artery and vein is limited;
thus, recipient neck vessels need to lie in close proximity. The distal enteric anastomosis needs to
be performed on gentle stretch to prevent bowel redundancy.™!
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1.2.2 The pedicled TDAP flap can reach the defect through a transaxillary retroclavicular tunnel by blunt

1.3

114

finger dissection to awvoid injury of the subclavian vein and the brachial plexus. Dissection
continues with bimanual assistance of the other hand to come out at the posterior triangle of the
neck, The tunnel is widened to accommaodate the passage of at least two fingers, A long artery
farceps is introduced cautiously through the tunnel fram the neck to reach the axilla and hald the
flap. The flap is pulled through the tunnel te reach the neck and is then passed medially under the
sternomastoid muscle. [31]

Type lll: defects are extensive noncircumferential defects invalving multiple anatomical levels
that require soft tissue bulk; thus, the vertical rectus abdominis myocutaneous {VRAM) flap and
the ALT flap with vastus lateralis muscle are the preferred flaps.
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Guideline of Hand Surgery

What is Hand Surgery

Hand Surgery is a broad term, which encompasses the multidisciplinary management of conditions of
the hand. Mast conditions do not require surgery and most surgeons manage more than just the hand,
The remit is generally defined as "Assessment and management of conditions affecting the hand, soft
tissue integuments and peripheral nerves of the upper limb”,

& specialty employs combined skills from the overlapping specialties of Plastic sand orthopedic
surgery, Input may be required from other fields to include Rheumatology, MNeurology,
Neurophysiology, Pain Medicine and Psychology. Hand Therapists (trained from the allied disciplines of
Occupational Therapy and Physiotherapy) are crucial in maintaining or restoring the pain free
movement and sensibility upon which a functioning hand depends.

The surgical treatment of hand conditions employs more diverse skills than many other surgical
disciplines, encompassing small bone fixation, microsurgery and the reconstruction of skin,
rmuscle, tendon and nerves.

A Hand Surgeon is an experienced clinician with appropriate specialized training, diagnaostic
capability and surgical dexterity. Some Hand Surgeons subspecialize yet farther and manage more
complex conditions such as microsurgical reconstruction, peripheral nerve surgery, brachial plexus
surgery and congenital hand surgery. Many Hand Surgeans are still engaged in the general workload
af their parent specialty, in which case they might be defined as an “Plast ¢ Surgeon, or Orthopedic
Surgeon, with a special interest in Hand Surgery”

Current Hand Surgery delivery in Egypt

There are various facilities to provide hand surgery services in  Egypt from small rooms in general
surgeries through minar injuries units, local hospitals, independent treatment centers and
regional centers. Small number of well-trained plastic surgeons as well as Othopedic Surgeons in the
field of hand surgery carry the load of management of the complications coming from all aver the
country,

Hand Trauma predominantly affects the young working population and are a major source of disability,
causing significant costs to the individual and society through time off work. Hand trauma care is
delivered by GPs, Minor Injury Units, Accident Departments District General orthopedic services, general
plastic surgery services, regional hand centers and Major Trauma Centers. The majority of hand injuries
are suitable far management as a day case procedure, under either local or regional anesthesia.

Elective Hand Surgery faces increasing demands. Demand for aperations for common hand conditions
{e.g. carpal tunnel syndrome, Dupuytren’s Disease,]. Most operations on the hand cause moderate

pain that can be controlled by oral analgesic medication and almast are suitable for day surgery.

Hand therapy is fundamental to achieving good results from hand surgery, and is integral to the
outpatient management of hand disorders.

Radiology particularly ultrasound, 3D €T and MRl have improved the care of patients with hand
conditions.
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Regional Anesthesia supports efficient and safe delivery of hand surgery.

Nursing expertise is required for complicated wound care, Children’s Hand Surgery Services need
particular facilities and expertise.

Recommendations for delivery and future development
Training needed to perform safe hand surgery

[ ]

118

In addition to basics of plastic surgery training, the plastic surgeon should pass experimental basic
microsurgery course in special training laborataries.

At |east 2 years of training in evaluation and assessment of hand injury cases as well as commaon
hand conditions and congenital anomalies

2 wyears training in management of hand injuries of all its wvarieties: microsurgical
revascularization, replantation, tendon repair, microsurgical nerve repair, small bone fixation,
brachial plexus surgery as well as soft issue coverage

2 years training in management of common hand conditions e.g. Hand tumors, congenital hand
anomalies, postburn hand sequaele, Duputryen disease, trigger fingers, entrapment syndromes,

2 years training in secondary nerve and tendon reconstruction,

Elective Treatment

As more simple hand surgery procedures move into primary care and to other non-mainstream
teaching facilities, steps must be taken to ensure that trainee hand surgeons are nat deprived of
essential training opportunities.

Most elective soft-tissue operations on the hand should be carried cut in day surgery facilities
Regional anesthesia under tourniquet cantrol or Wide Awake Local Anesthetic No Tourniquet
(WALANT) technigues should be developed further.

All-day operating lists are more efficient than half-day lists and should be in place wherever
possible,

The term “Procedures of Limited Clinical Value” should be abandoned if considered in light of
fact. The treatment of carpal tunnel syndrome and trigger finger provides significant clinical value
with demonstrable patient benefit and high satisfaction ratings.

Dupuytren's surgery is complex with a risk of debilitating complications and poor outcomes. It
should be performed in a hand surgery rather than general environment. This means proper hand
surgery training, suitable anesthesia, mandatory magnification and specialized hand therapy and
wound care follaw up.

Whilst assessment by less experienced person in a multidisciplinary Clinical Assessment &
Treatment Services might appear to offer cost savings and quicker treatment, for every patient
whose condition is beyond the diagnostic knowledge or treatment skills of that person and thus
needs to see a specialist, there will be duplicated cost and extra delay. There is also the
medicalegal risk of missed diagnosis or inappropriate treatment, Integration of the Hand Surgeon
into the initial triage of referrals and into the multidisciplinary clinic team is strongly advised.
Units perferming hand surgery should have access to appropriate intra-operative fluoroscopy
imaging, such as the mini-C arm, to facilitate fracture manipulation and fixation whilst
minimizing the radiation dose delivered to the patient and staff. Mini C arms convey the
additional advantage of the surgeon operating the machine without the need for a radiographer.
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Hand Trauma

Hand injuries should be treated by surgeons with expertise in hand surgery supported by Hand
Therapists
Most hand emergency cases can be treated as day-cases, especially if there are good
arrangements for regional anesthesia. Hospitals should be encouraged to provide day
surgery facilities for hand trauma cases.
s The only cases that need immediate surgical interference in hand surgery are:
1. Active bleeding that does not stop by conservative measures
2. Wascular compromise of the extremity in the form acute ischemia or venous
congestion that requires emergency replantation or revascularization according to
the well -known time window
3. Compartment syndrome

* Clean tendon or nerve divisions are suitable for immediate repair. However, irrigation and

dressing of the wound in the Emergency Department, followed by operative repair, as a day-
case on a daytime operating list in the next 5 to 7 days is also appropriate. These cases should
be either discussed with the hand surgery team on call on the day of injury or referred into a
hand trauma clinic within 72 hours.

Hand surgery care should have a low threshold for accepting referral from the Emergency
Department and Minor Injury Units, where staff may not have the expertise or support to
distinguish between a “minor” hand injury of minimal significance and a “minar” injury that
leads to a poor outcome without specialist care.

Direct access to specialist Hand Trauma clinics and Hand Therapy Departments should be
provided for Emergency Departments and Minor Injury Units to allow appropriate follow- up
care of minor hand injuries whose initial treatment has been performed in the emergency
department.

Support services

Good clinical outcomes depend on skilled hand therapy. All units perferming hand surgery must
have the sufficient hand therapy support. Therapists should be present in hand surgery
outpatient clinics, The extended roles of hand therapists and specialist nurses in the outpatient
clinic should be encouraged

Combined rheumatologist-hand surgeon clinics are to be encouraged.

Professional relationships with the radiology and neurophysiclogy departments are essential

General rules of hand surgery

115

Air inflated calibrated tourniguet is necessary for most hand operations

The tourniquet either automatically or manually inflated with a scale showing the pressure is the

only allowed type.

Well padding of the upper arm with clean dry cotton without wrinkles should be done. The

edges of the cotton pad should be seen above and below the applied tourniguet cuff. The

tourniquet cuff is never applied directly on the skin. The edges of the tourniguet should rest on
cotton pad to avoid tourniquet palsy.

Exsanguination of the limb distal to the tourniquet may be needed in some cases.

It should be elevated 100 mm hg above systolic blood pressure of the patient for not mare than
90 minutes, If more time is needed, deflation for 10 minutes is done before re-inflation. The
timing of inflation and deflation of the tourniquet should be recorded. It is a combined
responsibility of the surgean and the anesthesiologist.

Magnification is mandatory by either loupe magnification or surgical microscope accarding to

the case.
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e Very delicate instrumentation to avoid tissue crushing

» Perioperative antibiotic is needed before tourniquet elevation

s Adeqguate standard exposure incisions according to the case.

* Meticulous tissue handling with the use of fine toothed bipolar electrocautery for hemaostasis.

s Detailed surgical precedure is performed accerding to the case

+ Postoperative splinting, hand elevation and rehabilitation program according to the case.

» Pre, intra and postoperative photography and videography documentation is recommended
when needed.
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GOALS of guidelines

i. Reduce avoidable harm to patients. With surgical interventions, there is always a risk of
complications. Weighing the risks and benefits of appropriate treatments should be co- produced
with patients.

ii. Save precious professional time, when the NHS is severely short of staff professionals should offer
appropriate and effective treatment to patients.

iii. Help clinicians maintain their professional practice and keep up to date with the changing evidence
base and best practice.

iv, Create headroom for innovation. If we want to accelerate the adoption of new, proven
innovations, we need to reduce the number of inappropriate interventions.

v. Maximize value and avoid waste.

Herein are the guidelines for management most commonly met hand conditions.

Revascularization/Replantation
Referral category:

The case should be discussed urgently with a specialist service with immediate transfer for assessment
if indicated.

Consent — principle of shared decision-making
s Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes
s Discussion of likely treatment program and outcomes
« The patient’s values, occupation and hand function requirements should be discussed and
considered in a joint decision making process
* Examples of this:
o Whether to replant or amputate a single digitin a manual waorker
o Whether to replant in zone (1
o Implications for time off work and handtherapy

Non-pperative management options

An entirely non-operative approach would rarely be advised minimal procedures might include wound
washout and closure of amputation.

Where this option is selected, the patient should have access to hand the rapy for supervision and
rehabilitation.

Indications of acute amputation
s Crush injuries with warm ischemia time =6 hours or cold ischemia time =24 hours for fingerers.
e Crush injuries with warm ischemia time =4 hours or cold ischemia time >12 hours for forearms
& arms
s Serious associated polytrauma.
* Seyere ipsilateral hand trauma.
* Double level crush injuries.
* Bad general condition of the patient
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Operative management requirements (when replantation is opted for) Timing

» Within 24 hours of cold ischemia or 6 hours of warm ischemia for a digit 4 hours for cold ischemia
and 2 hours of warm ischemia for any part with muscle Involved

Staft

s Done by a surgeon who has microsurgery expertise or supervised by them and done by a surgeon
with microsurgical skills

s  The scrubbed member of theatre staff {QDP or Scrub nurse) should be familiar with micrasurgical
instrumentation

Environment

# Replantation or revascularization surgery should take place in a designated operating the atre
using an operative microscope

Equipment

«  Adequate light

s Microsurgery set for replantation

* Hand surgery instrumentation

« Appropriate fracture fixation eguipment

s Appropriate microsuture material

s Intra-operative X-Ray facilities

« ‘When needed, Tourniquet and the associated infrastructure
Anesthesia: General or regional by a competent anesthesiologist
Technical aspects:

The sequence of events are:

+ |dentification of structures, arteries, veins, nerves, tendaons, muscles

= Bone shortening and fixation

= Arterial repair using microsurgical technigque

® Venous repair using microsurgical technique

* Tendon and or muscle repair

s MNerve repair using micrasurgical technigue

» |ncases of multiple digits, priority for thumb then index and if possible the middle finger.
® Use of best-amputated parts regarding length and integrity of structures.
o Transfer between digits can be done.

Additional measures

s The use of pharmacological agents to reduce nerve pain should be considered, & where
appropriate started early.

® |ntra and postoperative use of anticoagulants

» Antibiotics should be used preoperatively with choice of agent as per local guidelines for an open
fracture
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Postoperative hand therapy requirements
* |npatient care should be used initially to monitor the vascularized part and provide early therapy
interventions. Revision of the vascular anastomosis may be needed in the early postoperative
period up to 2 weeks.
s Access ta a competent hand therapist who will provide support and instruction to regain range of
mation at the appropriate speed. If not available, the surgeon can supervise the hand therapy.

Outcomes to be expected

* The range of injuries is too great to have a meaningful outcome expectation for individual cases,

# Early complications like blockage of the anastomosis, secandary hemotrhage, wound infection,
sloughing of part of the replant may occur.

» Failures of replantation or revascularization and the need for amputation of the replanted or re
vascularized parts are to be expected and accepted in these cases.

» Further surgical interference may be needed in the early postoperative period like further
debridement, soft tissue coverage

s Late operative interference may be needed like bone remodeling, joint release, tendon surgery,
nerve surgical interference, or even amputation for handicapping replant.

s Final functional deficits with different grades either sensory or motor, joint stiffness, finger ar
extremity shortening are to be expected and accepted in these cases,
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Mangled Upper extremity

Mangled is the descriptive term for an injury caused by cutting, tearing, avulsion or crushing, resulting in a
limb becoming unrecognizable. A mangled extremity usually results from major trauma and often combines
significant injuries to three or four of the tissue types (bone, skin, arteries, nerves, muscles and tendons).
Despite advances in microsurgical technigues, the treatment of severely injured limbs remains a great
challenge to the reconstructive surgeon. Limb salvage can be difficult in its own right, and the restoration of
good limb function can be an even greater challenge. However, limb salvage should be attempted where
possible, and at the very least the salvage of as much viable tissue as possible

Referral category: The case should be discussed urgently with a specialist service with immediate
transfer for assessment.

The initial assessment

The initial management of the mangled limb should follow the Advanced Trauma Life-Support [ATLS)
guidelines, which aim to resuscitate and stabilize the patient and address any immediately life-
threatening injuries,

s Mainly clinical
o A careful clinical examination of the injured extremity is performed. Particular attention is given to
the limb vascularity, skeletal stability, motor & sensory deficit, and soft tissue and skin loss,
o Tissue ischemia time is also an extremely important factor infection risk greatly increased hours of
cald ischemic time. Muscles are intalerant of a warm ischemic time of mare than four to six hours [12
h of cold ischemia), though the hand & digits can " survive” up to the 24 hours of cold ischemia.
= Thereis also a greater risk of compartment syndrome early in the post injury period, & one must have
a low threshold for performing fasciotomies.
= Plain X-ray
« Hand held Doppler.
s Pulse oximetry.

Consent — principle of shared decision-making

» These complex injuries are accompanied by significant tissue damage with tissue ischemia, vascular
impairment and thrambaosis, and are associated with high levels of infection. Patient factors are also
important, and functional autcomes depend on the patient age, general health status (the coexistence of
peripheral vascular disease, diabetes mellitus, and atherosclerosis), patient psychology and expectations,
and the use of steroids and ether immunosuppressants. One should base thz treatment plan on the
expected levels of function one might obtain after surgery and rehabilitation.

s Discussion with the patient should include all options, an outline of their rehabilitation requirements for
each option, and the likely outcomes.

e Discussion of likely treatment program and cutcomes

e The patient's values, occupation and hand function requirements should be discussed and considered
in a joint decision making process.
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Operative management requirements

Timing

Within 24 hours for non-ischemic limb. 6 hours for cold ischemia and 4hours of warm ischemia for any part
with muscle Involved.

Staff

Team

Approach
* Plastic surgeon with hand surgery and microsurgical expertise
« QOrthopedic surgeon
* \Vascular surgeon

Environment

+ Mangled extremity surgery should take place in a designated operating theatre using an operative
microscope

Equipment
s Adequate light
« Magnifying loupe or operative microscope according to situation
s Microsurgery set for replantation
= Vascular surgery set
« Hand surgery instrumentation
e Set for soft tissue reconstruction
e Appropriate suture material
s  Fibrin glue if needed
« Appropriate fracture fixation equipment
e Intra-cperative X-Ray facilities
¢ Wwhen needed, Tourniguet and the associated infrastructure

Anesthesia: General or regional by a competent anesthesiologist
Additional measures
* The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate
started early.
e |ntra and postoperative use of anticoagulants
e Fluid therapy and blood transfusion guided by lab results and urine output and or CVP
s Antibiotics should be used preoperatively with choice of agent as per local guidelines for an open
fracture

Operative aspects

s Tissue lavage, debridement & assessment of the extent of injury done by Plastic surgeon with hand
surgery and microsurgical expertise.

» Bone shertening and Fixation that allow end to end nerve repair and if possible end to end vascular
repair [done by orthopedic surgeons for long bone and or plastic surgeon with hand surgery expertise
for small bones

* Revisualization.

s Forinjuries above the elbow, done by vascular surgeon and or plastic surgeon with microsurgical
expertise {vein grafting may be needed).

s For hand below elbow injuries, done by Plastic surgeon with hand surgery and microsurgical expertise
(vein grafting may be needed]).

* DMNeural repair [done by Plastic surgeon with hand surgery and microsurgical expertise

¢ Tendons and muscles repair (done by Plastic surgeon with hand surgery and microsurgical expertise

126 WWW.ESprs.com



S ) pas e el Joemd! ol pagdl dnayl] %
L= The Arab Republic of Egypt

Fgyptian Society of Plastic & Reconstructive Surgeons

Guidelines

{done by Plastic surgeon with hand surgery and microsurgical expertise.

Adequate soft tissue coverage (dane by Plastic surgeon with hand surgery and microsurgical expertise.

Second look may be needed after 24-48 hours.
Postoperative rehabilitation therapy

Indications of acute amputation

Crush injuries with warm ischemia time >6 hours,
Serious associated palytrauma.

Severe ipsilateral hand trauma.

Double level crush injuries.

Bad general condition of the patient

Postoperative care and hand therapy requirements

Inpatient care should be used initially to monitor the vascularized part and provide early therapy
interventions. Revision of the vascular anastomosis may be needed in the early postoperative period
up to 2 weeks.

Pastoperative appropriate splinting

Access to a competent hand therapist who will provide support and instruction to regain range of
motion at the appropriate speed. If not available, the surgeon can supervise the hand therapy.

Dutcomes to be expected

127
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The range of injuries is too great to have a meaningful outcome expectation for individual cases.

Early complications like blockage of the anastomosis, secondary hemorrhage, wound infection,
sloughing of part of the limb may accur.

Failures of revascularization and the need for amputation of the vascularized parts are to be expected
& accepted in these cases.

Further surgical interference may be needed in the early postoperative period like further
debridement, soft tissue coverage

Late operative interference may be needed like bone remodeling, joint release, tendon surgery,

nerve surgical interference, or ewven amputation for handicapping extremity.

Final functional deficits with different grades either sensory or motor, joint stiffness, finger ar
extremity shortening are to be expected and accepted in these cases.
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Lacerations with flexor tendon involvement

Referral category: The patient should be seen at the next available soft tissue hand clinic (ideally within 24 hours).
Consent — principle of shared decision-making
 Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes
s The patient’s values, occupation and hand function requirements should be discussed and cansidered
in a joint decision making process
= Examples of this:
o Whether to repair an isolated forearm laceration of FDS to the little finger
o Whether to repair FDP or FDS if one is intact
o Sacrifice of FDS and only repair of FOP in difficult and delayed cases of zone 2 injuries.

MNon-operative management options
When non-operative management has been selected, the patient should be given access to a competent
hand therapist for supervision of their recovery to a functional range of motion

Operative management requirements

Timing
s Within 4days. Delay may add to difficulty of repair and may end with up tendan rupture
e Primary repair will be difficult to be done after 10 days and tendon grafting may be needed
s [Delay after 2 weeks may necessitate 2 stages tendon reconstruction

Staff: Done or supervised by a surgeon who is competent in flexor tendon repair
Environment
® Tendon repair involves the insertion of foreign material into a relatively poorly vascularized structure
and should be carried out in a designated operating theatre

Equipment
Adequate Light
Hand surgery instrumentation
s Appropriate sutures (polypropylene, Mylon, Ethibond)
*  Tourniquet and the associated infrastructure
* Loupe magnification
= Bipolar diathermy with fine tip

Anesthesia: General or regional by a competent anesthesiologist
Additional measures
=  Antibiotics should be used perioperatively with choice of agent as per local guidelines.
Technical aspects
Extending the incision for flexor tendon repair
s The incision for the flexor tendon repair should allow visualization of the cut ends and should provide
enough space to repair the tendaons, Many standard incisions have been reported.
Brunner incision is preferable if the wound of injury allows that
Partial injury of the flexor tendons

s |f the injury involves less than 50% of the tendon substance there is no need to suture, rather the
frayed cut ends could be trimmed and the surface made smooth. Immediate active movement should
be encouraged to aveid adhesions.

 Laceration involving more than 50% of the tendon should be repaired with a core suture and
mobilized as per the flexor tendon mobilization protocol.
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Retrieval of the tendon ends

s The proximal tendon end, if not retracted too proximally, may be brought into the site of injury by
flexing the wrist and by proximal-to-distal milking which helps in pushing it distally. If it cannot be
achieved it can be grasped very gently using a fine hemostat and brought into the wound. This could
be tried only once lest the tendon edges get ragged.

« If any of these maneuvers fail, one should not hesitate to extend the incision proximally (Brunner
zigzag fashion) to find the proximal end or make a separate incision just proximal to the A1 pulley in
the palm. Once the proximal cut end is found the tendon end can be delivered to the injury site
through the flexor sheath using a fine plastic tube or silicone catheter,

* For distal ends, flexing the fingers and extending the incision distally.

Partial injury of the flexor tendons
s If the injury invalves less than 50% of the tendon substance there is no need to suture, rather the
frayed cut ends could be trimmed and the surface made smooth, Immediate active movement
should be encouraged to aveid adhesions, Laceration involving more than 50% of the tendon should
be repaired with a core suture and mobilized as per the flexor tendon maobilization protocol.

Management of pulleys during tendon repair

» Up to 25% of the A2, pulley and 75% of the A4 and 25% of the A2 and A4 together can be excised
without significant effects. After flexor tendon repair, the surgeon should move the finger and make
sure that the repair site traverses comfortably without being stuck into any of the pulleys. If the gliding
is not smaath, venting of the pulleys should be done to allow free movement of the repair site.

* J suitable core suture should be selected for the size of the tendon. For example in an adult zone 2
this would be a minimum 4 strand locking configuration with at least a 4.0 caliber Suture.

« In Zone ll, FDS may be sacrificed if there is difficulty or the repair would be so bulky for good
gliding function. For the index finger, FD5 should be repaired as can as possible,

» The technigque used and level of the laceration as well as which pulleys have been damaged or
released must be clearly documented in the operation note.

Therapy requirements

* Postoperative splinting for 6 weeks,

s Access to a competent hand therapist who will provide the support needed for a controlled active
motion rehabilitation regime.
The first visit to a therapist after surgery should take place in 3-5 days.

s Patients should be offered therapy at weekly intervals for the first 6 weeks at least.

» There should be easy communication and rapid access to the surgical team if the therapist has
concerns at any point,

¢ Follow up should continue to a minimum of 12 weeks,

Outcomes to be expected

» In the absence of a rupture or infection, the patient should be able to expect afunctional
range of active motion at 3 months from injury depending on the level of tendon injury, associated
injuries and patient compliance to postoperative hand therapy.

s Complications up to 20% of cases have been reported in the form of wound infection, rupture of
repair, postoperative adhesions with functional deficits,

s Redo operation may be needed in cases of tendon rupture either early or late 2 stages tendon
reconstruction according to the situation,

» Tenolysis may be needed & maonths after repair if there is limitation of active maovements with normal
passive range of movement.
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Secondary flexor tendon Reconstruction

Secondary flexor tendon reconstruction is a term used to describe reconstruction of injured flexor tendons
that were not repaired in the 1st 4 weeks after trauma. It is also used for cases that have been previously
repaired with poor outcome because of adhesions, rupture, and infection.

Referral category: The patient should be seen at the next available soft tissue hand clinic.

Consent — principle of shared decision-making
* Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes
* The patient's values, occupation and hand function requirements should be discussed and considered
in a joint decision making process.
= Examples of this:
o Whether to repair FDP or FD5 if one is intact
o Sacrifice of FDS and only repair of FDP in cases of zone 2 injuries,
s Explanation to the patient that 2 stages procedure may be needed
s Explanation to the patient the incisions site and the donor tendon graft sites,

Non-operative management options
When non-operative management has been selected, the patient should be given access to a competent
hand therapist for supervision of their recavery to a functional range of motion.

Operative management requirements
Timing and Prerequisites

s Sypple joints with good passive ROM
s Satisfactory finger circulation

* Good sensation

»  Soft scars and skin cover

« {opoperative patient

Staff: done ar supervised by a surgeon who is competent in secondary tendan repair,
Environment
Tendon repair invalves the insertion of foreign material into a relatively poorly vascularized structure &
should be carried out in a designated operating theatre.
Equipment
«  Adequate light.
« Hand Surgery instrumentation.
* Appropriate sutures.
« Tendon spacer should be standby.
Tourniguet & the associated infrastructure,
* Loupe magnification.
= Bipolar diathermy with fine tip.
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Details of tendon reconstruction: one of the following may be used or combination of more than 1
procedure

* Endtoend repair {rare}

» Tenolysis of previously repaired tendons

* Tendon transfer

s Single stage tendon grafting

¢ 2 stages tendon grafting + pulley reconstruction

Tenolysis
» Range of active motion is |ess than passive motion.
* Timing: 3-6 months postoperative after plateau of hand therapy.

Tendon transfer

¢ Transfer of FDS of ring finger to replace FPL for secondary tendon reconstruction either one stage or 2
stages Single

Stage tendon grafting Indications
I s Segmental tendon injuries
® lost or severely damaged segment
» Delayed presentation of zone 2 injury > & weeks
l » [Delayed presentation zone 1 injury with excessive FDP retraction
» Intact pulley system on exploration is a must
» Only FDP is reconstructed
l e Controversy: Intact functioning FDS with injured FDP to reconstruct or not?
Two stages tendon reconstruction
Indications
l » Extensive soft tissue scarring
» crush injuries or associated previous fractures
» |oss of AZ and A4 pulleys that need reconstruction
I s  Ruptured or failed previous repair
Anesthesia: General or regional by a competent anesthesiologist
Additional measures
I »  Antibiotics should be used perioperatively with choice of agent as per local guidelines.
Therapy requirements
s Postoperative splinting for 6 weeks
I » Access to a competent hand therapist who will provide the support needed for a controlled active
maotion rehabilitation regime
» The first visit to a therapist after surgery should take place in 3-5 days
I s Patients should be offered therapy at weekly intervals for the first & weeks at least.
s There should be easy communication and rapid access to the surgical team if the therapist has
concerns at any paint
¢ Follow up should continue to a minimum of 12 weeks
I Outcomes to be expected
* |n the absence of a rupture or infection, the patient should be able to expect a functional
range of active motion at & months from injury depending on the level of tendon repair and
l compliance to postoperative hand therapy.
s Complications up to 20% of cases have been reported in the form of wound infection, rupture of
repair, postoperative adhesions with functional deficits.
I » FRedo operation may be needed in cases of tendon rupture either early or late 2 stages tenden
reconstruction according to the situation
» Tenolysis may be needed 6 months after repair if there is limitation of active movements with
I normal passive range of movement,
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Lacerations with extensor tendon involvement

Referral category: The patient should be seen in the next available soft tissue hand clinic (preferably
within 24 hours

Consent — principle of shared decision-making

» Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each aption, and the likely outcomes

s The patient's values, occupation and hand function requirements should be discussed and
considered in a joint decision making process

s Examples of this:

wWhether to repair EDM if there is an intact and functioning juncture from EDC to the little finger
o Simple closed Mallet finger,

MNon-operative management options
Where non-operative management is selected the patient should be provided with access to hand
therapy to provide splinting where needed, supervision of their progress and assistance with their
handrehabilitation

Operative management requirements Timing
« Within 4 days. Delay may add to difficulty of repair and may end with up tenden rupture.
+  Primary repair will be difficult to be done after 2 weeks especially in proximal injuries Zones (zones 6&-
8] & tendon reconstruction by grafting or transfer may be needed.
Staff
+ Done or supervised by a surgeon who is competent in the repair of extensor tendons.
Environment
Equipment
» Extensor tendon repair involves the insertion of foreign material into a relatively poorly
vascularized structure. It should therefore be carried out in a designated operating theatre or a
procedures room as a minimum for minor repairs,
» Adequate Light.
* Hand surgery instrumentation.
» Appropriate sutures [polypropylene, nylan or Ethibond).
s Tourniquet and the associated infrastructure.
¢ Loupe magnification.
s Bipolar diathermy with fine tip.

Anesthesia: General or regional by a competent anesthesiologist
Technical details:

Zone | injury {(Mallet finger)
« Typel:
o Immaobilization splint in extension or slight hyperextension for 8 weeks, which included 2 weeks
night splinting.
o After 8 weeks the fingers should be examined again and if active extension is present splinting can be

reduced to high-risk times such as sleeping, manual work or athletic performance.
e Alternative for non compliant patient is k wiring of DP and MP with DIP in hyperextension for &-
B weeks,
s Type |l requires simple suture through the tendon alone or a roll type suture incorporating the
tendon and skin in the same suture and then splinting for 6-8 weeks.
s Type lll include loss of tendon substance which requires immediate soft tissue coverage and primary
grafting or reconstruction with a free tendon graft.
s TypelV -Aaretreated with closed reduction followed by 8 weeks splinting.
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Type IV -Bis usually treated by splinting for 6 weeks with 2 weeks of night splinting yields good results,

Type V-C is surgically managed with open reduction and internal fixation using a Kirschner wire and
sometimes a pull-aut wire ar suture. A splint for & weelks is then used after which the Kirschner wire
is removed and motion started.

Zones || =V|1: Unlike flexor tendons, due to the size difference and surrounding paratenon deficiency,
extensor tendons are not as capable of withstanding multiple-stranded, strong repair approaches
especially in the distal zones.

Zones VIl and VIII: 4 strands core sutures repair with running paratenon sutures. For zone

YIl, release of extensor retinaculum may be needed

Zone 1X: Musculotendinous junction and muscle bellies are repaired with multiple figure of eight
sutures,

Additional measures

Antibiotics should be used perioperatively with chaice of agent as per local guidelines.

Therapy requirements

Postoperative splinting for 6 weeks

Access to a competent hand therapist who is familiar with the zone specific rehabilitation
requirements of these injuries

Injury specific timeframes

Outcomes to be expected

136

Standard outcomes have not yet been delineated. Patients should be given the opportunity to

input data at 3 manths in order far an outcome standard to be defined in time

Complications up to 20% of cases have been reported in the form of wound infection, rupture of
repair, postoperative adhesions with functional deficits.

Reda operation may be needed in cases of tendon rupture either early or late tendon
reconstruction or transfer according to the situation

Tenalysis may be needed 6 months after repair if there is limitation of active movements with
normal passive range of movement.
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Secondary extensor tendon Reconstruction
Secondary extensor tendon reconstruction is a term used to describe reconstruction of injured
extensar tendons that were not repaired in the 15t 4 weeks after trauma. This may be due to

« Late presentation.

s Overlooked injury at the initial presentation or inappropriate surgical situation that made primary
repair impossible (e.g., extensive soft tissue and skin insult that needed extensive work for coverage
initially).

s Failure of primary repair that may be patient fault (e.g. premature removal of splint), doctor’s fault
le.g. poor technique) or physiotherapist fault (e.g. wrong maneuver) or infection.

Referral category: The patient should be seen at the next available soft tissue hand clinic
Consent - principle of shared decisien-making
* Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely cutcomes
s The patient’s values, cccupation and hand function requirements should be discussed and considered
in a joint decision making process
* Explanation to the patient that 2 stages procedure may be needed.
= Explanation to the patient the incisions site and the donor tendon graft sites.

Non-operative management options
When non-cperative management has been selected, the patient should be given access to a competent
hand therapist for supervision of their recovery to a functional range of motion.

Operative management requirements
Timing
Prerequisites
= Supple joints with good passive ROM
o Satisfactory finger circulation
«  Soft scars and skin cover
« Cooperative patient

Staff: done or supervised by a surgeon who is competent in secondary tendan repair.

Environment
Equipment

« Tendon repair involves the insertion of foreign material into a relatively poorly vascularized structure
and should be carried out in a designated operating theatre
* Adequate Light
« Hand surgery instrumentation
« Appropriate sutures
s Tendon spacer should be standby
o Tourniguet and the associated infrastructure
o Loupe magnification
o Bipolar diathermy with fine tip
Details of tendon reconstruction: one of the following may be used or combination of more than 1
procedure ——— Zone | (Mallet finger):
« Forchronic Mallet following closed injury, trial at splinting for 6-8 weeks,
s For chronic Mallet following open injuries or with failed non-operative splinting, removal of

attenuated parts of tendon + pinning of DIP for 4-6 weeks followed by dynamic splinting for 6-2
weeks,
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s For Swan neck deformity: if without Flexion contracture, splinting will improve it. However, with
Flexion contracture, central slip tenatomy + Palmer capsulotomy will be needed.

«  For painful, arthritic chronic Mallet that interferes with hand functions, DIP Fusion may be the last
resort,

Zone Il {Middle Phalanx):
# Chronic Zone |l injury usually ends up with Swan neck deformity, do SORL (Spiral Oblique
Retinacular Ligament) reconstruction by palmaris longus tendon graft.

Zone Il (PIP Joint) “Chronic Boutonniére Deformity”:
» Stage 1: Supple passively corrected deformity, do Tenatomy.
+ Stage 2: Fixed contracture due to contracted lateral bands, Tendon grafting is needed + pinning of PIP joint.
» Stage 3: Fixed contracture with joint fibrosis, tendon relocation + palmar plate release will be needed.

Zone IV [Thumb metacarpal and finger proximal phalanx):
s |tis usually partial injury +/- bone fracture.
e Discrimination could be done only after surgical exploration,
e |fthere's underlying non-United or mal-united fracture >> correction and pinning are mandatory,
then tendan repair using modified Kessler suture + epitendinous cross- stitch.
s For thumb injury in this zone use core suture (Kessler-Tajima).
» Comprehensive PT should be done starting early from first week after surgical repair.

Zone \: (at MP joint). It is famous for “Clench fist injury or fight bites”.

s |nfection rate is very high with Gr +ve, Gr -ve and anaerobic bacteria.

e Usually, repair should be delayed until subsidence of infection,

» For partial laceration, cantinue on conservative management and splinting in “safe position®.

s For complete tears, repair using core suture + epitendinous repair using Silverskiold technigue.

= Sagittal band injury: If more than 2/2 of it is severed, it must be repaired to avoid extensor tendon subluxation.

Zone VI [Finger metacarpal):
» Being tethered by the juncturae so delayed primary repair is quite easy.
* Short segment defects could be grafted using juncturae.
s |ncases with extensive adhesions between dorsal skin and underlying metacarpals, a two-stage
reconstruction using Silicon rods is recommended,

Zone VIl (over the wrist):
s Direct delayed repair in this zone is difficult (absent paratenon, proximal end retract and shorten and
scarring of the fibre-osseous compartments).
¢ The best management is either by:
o Tendon intercalary graft using palmaris longus or toe extenser tendan as onors.
= Tendon Transfer: like transfer of EIP to EPL provides a good solution. Multiple tendon rupture
is challenging and may need flexor to extensor transfer,

Zone VIl {Distal forearm):

¢ This is a rare and difficult situation because the muscle fascia does not hold suture well.

e If presented late, a side-to- side tendon transfer may provide the best option to restore tendon
function or tendon transfer from EIP if available.

« Repairin this zone is also difficult as there may be associated nerve injury or muscle debridement
may end up with non-repairable muscle gaps.

« Again, tendon transfers will be a good choice,

s Use of palmaris longus tendon for reinforcement of muscle belly repair in a shoelace pattern provides
some power to the repair.
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Anesthesia: General or regional by a competent anesthesiologist

Additional measures

Antibiotics should be used perioperatively with choice of agent as per local guidelines.

Therapy requirements

Postoperative splinting for 6 weeks

Access to a competent hand therapist who will provide the support needed for a controlled active
motion rehabilitation regime

The first visit to a therapist after surgery should take place in 3-5 days

Patients should be offered therapy at weekly intervals for the first & weeks at least.

There should be easy communication and rapid access to the surgical team if the therapist has
concerns at any point

Follow up should continue to a minimum of 12 weeks

Outcomes to be expected

In the absence of a rupture or infection, the patient should be able to expect a functional
range of active motion at & months from injury depending on the level of tendon repair and
compliance to postaperative hand therapy.

Complications up to 20% of cases have been reported in the form of wound infection, rupture of
repair, postaperative adhesions with functional deficits.

Redo operation may be needed in cases of tendon rupture either early or late 2 stages tendon
reconstruction according to the situation

Tenolysis, capsulotomy, collateral ligament release or even flexor tenolysis may be needed 6 months
after repair if there is limitation of active movements with normal passive range of movement,
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Lacerations with nerve involvement

Referral category: The patient should be seen in the next available soft tissue hand clinic, (preferably
within 24 hours).

Consent — principle of shared decision-making

s Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes

» The need to nerve transfer should be discussed with the patient in certain situations e.g. High
ulnar nerve injuries especially in adult patients.

» Combined tendon transfer should be discussed with patient in case of high radial nerve injury.

s The patient’s values, occupation and hand function requirements should be discussed and considered
in a joint decision making process

« Examples of this:

o Whether to repair a common digital nerve in a patient with little chance of nerve recavery or
neurcma formation (i.e. age related poor nerve re- growth) who has significant comorbidities

Non-operative management options
When non-operative management has been selected, the patient should be given access to a competent
hand therapist for desensitization therapy and mobilization.

Operative management requirements
Timing
» Within 4 days. Delay may make primary tendan repair difficult and increase the likelihood of nerve
grafting
Staff
* Done by a surgeon who is competent in microsurgical nerve repair.

Environment
s MNerve repair be carried out in a designated operating theatre.

Equipment;
» Adequate Light
e Hand surgery instrumentation
* DMicrosurgery set for nerve repair
= Appropriate sutures
s Tourniquet and the associated infrastructure
s Bipolar diathermy with fine tip
s A microscope ar magnifying loupe shouldbe available to the surgeon.

Anesthesia: General or regional by a competent anesthesiologist
Technical aspects:
» Non touch technigue with tension free repair
= For end-to-end microsurgical repair, interrupted epinural suture repair is the standard.
* MNan absorbable micro sutures, Ethilon, Proline, Nylon
o B/0or 9/0 for large nerves, 9/0 or 10/0 for digital nerves
¢ Fibrin glue can be used
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Additional measures
= Antibiotics should be used perioperatively with choice of agent as per local guidelines,
s The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate started
early

Therapy requirements

* Postoperative hand splinting for 4 weeks,

* Access to a competent hand therapist who will provide an extended period of support and advice on
desensitization, sensory re-education , electrical stimulation and strengthening exercise with
maintenance of passive ROM where motor nerves are involved

* The first visit to a therapist after surgery should take place in 5-7 days if the condition of the wound
allows that, otherwise to be delayed,

Outcomes to be expected

# The range of injuries is too great to have a meaningful outcome expectation for all nerve injuries,

s |t is imperative to stress to adult patients with high nerve injury that they have suffered a severe
injury and will never regain normal hand sensation, strength, or function. They
should be aware that the aim of all surgery is to create the best possible “helper hand”
and that it will always have rudimentary function compared with the normal hand Tendon
transfers can restore selected motor functions after high and low nerve palsy, but their ability to
irmprove function is restricted by the severity of any associated sensory loss.

* Recovery of function depends on the level of nerve injury, age of the patient, timing of repair,
general condition of the patient and the nerve repaired.

s Rupture of nerve repair has been reported in minority of cases that may necessitate redo
aperation with possibility of need to nerve grafting.

 MNeuroma formation with revision surgery has been reported in minority of cases.

» |ncomplete functional recovery is commaon in high nerve injuries and eccasional in low-level injuries.

* Recovery of small muscles of the hand may be incomplete in low-level injuries and may not
recover entirely in high ulnar and median nerve injuries.

= MNeed to muscle or tendan transfer may be needed late especially in high-level nerve injury and in the
occasional non-recovered low-level injury.
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l Secondary nerve repair

If the nerve repair is performed after 2 weeks from trauma, the end-to-end nerve repair becomes more and

more difficult and there is a high possibility for nerve grafting or nerve transfer. This is the secondary nerve

l repair

Referral Category: The patient may present to soft tissue hand clinic,

Consent — principle of shared decision making

I e [Discussian with the patient should include all options, an outline of their rehabilitation

requirements for each option, and the likely outcomes
* The patient’s values, occupation and upper limb function requirements should be discussed and
I considered in a joint decision making process
» Examples of this:
o Priorities need to be identified and matched with available resources in each patient,

I Finally, counseling patients toward realistic expectations is a critical component of
preparation for surgery.

o The explanation of the need of nerve grafting from the sural nerves and in incisians in the calf

I should be explained to the patient.

o Merve transfer may be another option and the donor site should be explained to the
patient as well as its incisions and drawbacks.

l o Counseling patients toward realistic expectations is a critical component of preparation for
surgery, The need for long precperative and postoperative rehabilitation program should
be explained to the patient.

I MNon-operative management options

s The patient should be given access to a competent hand therapist for mobilization of all joints of
affected upper limb, and care of all muscles of this limb.

l s In elderly patients, or patients with comarbidity, no- operative treatment may be needed and this

has to be discussed with patient,

Assessment:

l » Clinical (Mainly)

# Electrophysiclogical studies
= Routine lah.
I Operative management requirements
Timing
s According to the type of nerve injury and possibility of adding function, secondary procedures

I can be tailored and the choice of the best available unit of transfer.

» When there is good skin cover and the tissues are supple, surgical interference should be done
better with the 1st 3 manths after traumna.

l s Surgery after 1 year has the worst prognosis

Staff
These surgeries to be done by a surgeon who is competent in microsurgical peripheral nerve
I surgeries and tendon transfer.
Environment
# Secondary nerve surgery repair be carried out in a designated operating theatre
I Equipment:
=  Adequate Light

Hand surgery instrumentation

I Microsurgery set for nerve repair

MNerve stimulator may be needed in some cases.

Appropriate sutures

Fibrin glue

l Tourniguet and the associated infrastructure

4« & ¥ & ¥ B
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e Bipolar diathermy with fine tip
s A microscope or magnifying loupe shouldbe available to the surgean,

Anesthesia: General or regional
Technical aspects:
» Nontouch technigque with tension free repair
»  For microsurgical repair, interrupted epinural suture repair is the standard.
» MNon absorbable micro sutures, Ethilon, Proline, Mylon
* 8/0 or /0 for large nerves. 9/0 ar 10/0 for digital nerves
#  Fibrin glue can be used
e Merve grafting is the standard technique.
» Merve transfer can be used if there is expected extensive scarring in the bed, old high nerve injuries
or there is risk of exploration of the site of trauma e.g. previously repaired injured vessels

Additional measures
» The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate
started early
s Perioperative antibiotics

Therapy requirements

* Postoperative hand splinting for 4weeks.

» Access to a competent hand therapist who will provide an extended period of support and advice on
desensitization, sensory re-education and maintenance of passive ROM where maotor nerves are
involved and prolonged rehabilitation programs.

¢ The first visit to a therapist after surgery should take place in 5-7 days, before adhesions become
established

Outcomes to be expected

« The range of injuries is tao great to have a meaningful outcome expectation for all nerve injuries.

» It is imperative to stress to adult patients with high nerve injury that they have suffered a severe
injury and will never regain nermal hand sensation, strength, or function. They should be aware
that the aim of all surgery is to create the best possible “helper hand” and that it will always have
rudimentary function compared with the normal hand. Tendon transfers can restore selected
motor functions after high and low nerve palsy, but their ability to improve function is restricted by
the severity of any associated sensory loss,

e Recovery of function depends on the level of nerve injury, age of the patient, timing of repair, general
condition of the patient and the nerve repaired.

» Rupture of nerve repair has been reported in minority of cases that may necessitate redo operation
with possibility of need to nerve grafting.

» Neuroma formation with revision surgery has been reparted in minority of cases.

» Incomplete functional recovery is comman in high nerve injuries and occasional in low-level injuries.

» Recovery of small muscles of the hand may be incomplete in low-level injuries and may not recover
entirely in high ulnar and median nerve injuries.

» Need to muscle or tendon transfer may be needed late especially in high-leve! nerve injury and in the
occasional non-recovered low-level injury.
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Cut wrist

A term used to describe injuries affecting the volar aspect of the wrist and distal forearm

Minimum definition: Injury of at least of 3 structures completely transected including one major
vessel or nerve.

High definition: involvement to at least 10 divided structures inclusive of both ulnar and median
nerves and ulnar and radial arteries.

Initial assessment:

Vascularity of the hand fingers. Immediate referral and urgent surgical interference if there is active

bleeding that does not stop by conservative measures or there is manifestations of ischemia of
hand and fingers.

Clinical and motor and sensory assessment of the median ulnar nerves

Clinical assessment of the FDS and FDP tendons of all fingers as well as FPL, FCU and FCR tendans.
Assessment of the skin condition

Radiological evaluation for fractures or foreign bodies according to the cause of injury

Referral category: The patient should be seen at the next available soft tissue hand clinic. Immediate
referral if there is manifestation of acute ischemia or active bleeding that did not stop with conservative
measures, otherwise the patient can be referred within 24 hours.

Consent — principle of shared decision-making

Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes.

The patient’s values, occupation and hand function requirements should be discussed and
considered in a joint decision making process.

Operative management requirements Timing

Staff

a

Within 24 hours if there is arterial injuries

Within 4 days if there is no arterial injuries. Delay may add to difficulty of repair and may end with
up tendon rupture or nerve rupture in addition to tissue edema and difficulty in skin closure.

Primary repair will be difficult to be done after 10 days

Done or supervised by a surgeon who is competent in tendon surgery with microsurgical expertise.

Environment

Equipment

Repair of cut wrist involves the insertion of foreign material into a relatively poorly wvascularized
structure and should be carried out in a designated operating theatre

Adequate Light

Hand surgery instrumentation

Microsurgery set for arterial and nerve repair

Appropriate sutures

Tourniquet and the associated infrastructure

Loupe magnification

Bipolar diathermy with fine tip

Anesthesia: General or regional by a competent anesthesiclogist
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Additional measures
s Antibiotics should be used preoperatively with choice of agent as per local guidelines.
= Blood transfusion may be needed
* Intra and postoperative anticoagulants may be needed

Technical aspects

» lavage: remove all blood clots, foreign bodies

» Debridement of skin and devitalized structures

s  The wound is extended obliguely proximally and distally to ensure full exposure of
the structures.

« The carpal tunnel may be released.

s All structures are identified using non-tauch technigue and repaired sequentially from deep to
superficial.

e  Early arterial repair may be needed if there is ischemia.

s Microsurgical techniques are used for repair of injuries radial and or ulnar arteries as well as
median and or ulnar nerves

s A suitable core suture should be selected for the size of the tendon a minimum 4 strand
configuration with at least a 3.0 caliber suture

I Therapy requirements
s Postoperative splinting for & weeks.
I s Accessto a competent hand therapist who will provide the support needed for a controlled
active motion rehabilitation regime,
e The first visit to a therapist after surgery should take place in 3-5 days.
s Patients should be offered therapy at weekly intervals far the first 6 weaks at least.
I s There should be easy communication and rapid access to the surgical team if the therapist has
concerns at any point
I s Follow up should continue to a minimum of 12 weeks,

Outcomes to be expected

# |n the absence of a rupture or infection, the patient should be able to expect a
functional range of active mation at 3 months from injury depending on the level of tendan
injury, associated injuries and patient compliance to postoperative hand therapy.

» Complications up to 20% of cases have been reported in the form of wound infectian, rupture
of repair, postoperative adhesions with functional deficits.

s Early redo operation may be needed for arterial repair

+ Side neuroma or rupture of repair of median and ulnar repairs have been reported and my need
revision with the possibility of nerve grafting within & months after operation.

* Tenolysis may be needed 6 manths after repair if there is limitation of active movements with
normal passive range of movement.
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Closed Hand Fractures
Referral category: next available clinic within 72 hours

Consent - principle of shared decision-making
» Discussion with the patient should include all options, an outline of their rehabilitation requirements
for each option, and the likely outcomes
» The patient’s values, occupation and hand function requirements should ke discussed and
considered in a joint decision making process
s Examples of this:
o Whether to amputate, fuse or salvage a comminuted joint fracture.
Non-operative management options

« Non-operative management is apprapriate for most closed fractures in the hand. Plaster technicians
competent to provide hand splints or immediate referral to hand therapy should be available.

s \Where this option is selected, the patient should have a clear follow up plan with early referral to
hand therapy for supervision of their fracture management and assistance in regaining their range
of mation,

Operative management requirements
Timing
» Within 7 days of injurywhen fixation is the firstchoice
s Within 72 hours of the decision to operate where conservative management has failed.
Staff
s Done or supervised by a surgeon who is competent in the fixation of hand fractures
Environment
s Fracture fixation involves the insertion of metalwork into bone. It should therefore be carried out
in a designated operating theatre with the appropriate number of air changes
Equipment

» Light

¢+ Hand surgery instrumentation

e Appropriate fracture fixation equipment and implants

» Intra-operative mini C arm X-ray facilities with the capability of images storing for later reference

¢« ‘When needed, tourniguet and the associated infrastructure

Additional measures e.g. antibiotics
Antibiotics should be given pre-operatively or intra-operatively when metalwork is inserted.
Therapy requirements post-operatively

« Access to a competent hand therapist who will provide support and instruction to regain range of
maotion at the appropriate speed.

s+ Early mobilization should be the default plan and instructions for early mobilization of the fracture
should be given to the patient pre-operatively so that they can start maving whilst waiting for their
first therapy appointment after surgery.

e The first visit to a therapist should take place 5-7 days after surgery, before adhesions become
established, unless otherwise specifically advised by the surgeon

e The therapist should have an easy route of communication with and rapid access to the surgical team

Expected outcomes

e Hand fractures are comman and can result in significant pain and disability if not treated well.

« The potential cutcame is predicated by the original injury but the aim is to achieve infection free
union with good soft tissue coverage and a functional range of maotion.
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Open hand fractures

Referral category — The patient should be referred for same day review, potentially for admission
to facilitate elevation and antibiotics whilst waiting for surgery

Consent — principle of shared decision-making
* Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes
» The patient’s values, occupation and hand function requirements should be discussed and
considered in a joint decision making process
+ Examples of this:
¢ Whether to amputate or repair a severely crushed open digit

Pain management

s Appropriate measures should be taken to control pain, from the point of presentation through to
rehabilitation.

Non-operative management options
An entirely non-operative approach would rarely be advised, although minimal procedures
might include wound washout and closure with splinting of the fracture. Where this option is selected,
the patient should have a clear follow up plan and access to hand therapy for supervision of their
fracture management and rehabilitation.

Operative management requirements for fracture fixation
Timing
» Within 24 hours — if definitive procedure not possible within this time a washout and closure shauld
be done within this timeframe

Staff
» Done or supervised by a surgeon who is competent in the fixation of hand fractures

Environment

s Fracture fixation involves the insertion of metalwork into bone. It should therefore be carried cut in a
designated operating theatre or a procedures room as a minimum when simple washout and closure
only is required

Equipment
» Adequate Light
s Hand surgery instrumentation
s Appropriate fracture fixation equipment
» |Intra-operative mini C arm X-Ray facilities with the capability of storing images for later reference
¢ Tourniguet and the associated infrastructure

Additional measures e.g. antibiotics

» Antibiotics should be stopped at 72 hours or after definitive closure whichaver is the sooner, subject
to clinical judgement.
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Post-Operative Care
* Hand elevation
s  Patients should be given explicit instructions after care until their follow up

Therapy requirements post-op

o Accesstoa competent hand therapist who will provide support and instruction to regain range of
motion at the appropriate speed

* Where appropriate, instructions for early mobilization of the fracture should be given to the patient
pre-operatively so that they can start moving whilst waiting for their first therapy appointment after
SUrgery.

» The first visit to a therapist should take place 5-7 days after surgery, before adhesions become
established, unless otherwise specifically advised by the surgeon

# The therapist should have an easy route of communication with and rapid access to the surgical team

Qutcomes to be expected
The autcome is largely predicted by the ariginal injury but the aim is to achieve
+ Infection free union
&  Good soft tissue cover
s A functional range of motion
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Obstetrical brachial plexus injuries

The birth injuries of the brachial plexus [(QBPP) differ in a lot of views from traumatic brachial plexus injuries,
The usual concept for parents of a baby with (OBPP), is expecting spentaneous recovery. The complexity
and rigor of these procedures for both the reconstructive team and patient are substantial. Successful
outcomes require not only consideration of the nature of the plexus injury (including location, mechanism,
and elapsed time from injury) and presence of associated injuries but also surgical expertise, practical
operative time constraints, and ability to provide and attend prolonged postoperative rehabilitation.

Referral Category:
The patient may present to brachial plexus surgeon in causality orin soft tissue hand clinic (preferably
within first two weeks after injury).
Early referral from obstetricians, pediatricians and physical specialists is crucial to put an effective plan
for management.
Consent — principle of shared decision-making

s Discussion with the parents should include all options, an autline of patients rehabilitation

requirements for each optien, and the likely outcomes

s Examples of this;

o Priorities need to be identified and matched with available resources in each patient.

o Counseling parents toward realistic expectations is a critical component of preparation for
surgery. The need for long preoperative and postoperative rehabilitation program until
adulthood should be explained to parents.

o Explanation of the parents that the incision sites will be in the neck and may be in the chest
and upper arm according the exploration outcomes.

o The need far sural nerve grafts with incisions in both calves should be explained to the
parents.

MNon-operative management options
The patient should be given access to a competent hand therapist for moebilization of all joints of
affected upper limb, and care of all muscles of this limb,

Assessment:

e Clinical (Mainly)

s Radiological (MRI cervical spine). lust to see if there is root avulsion or not.

s Chest X-ray to see the diaphragm if the is phrenic nerve affection and fracture clavicle.

s Electrophysiological studies

= Routine lab.

Operative management requirements
Timing

» There is ongoing debate about the timing of micresurgical intervention, for OBPP.

s The absolute indication for early surgical exploration and microsurgical neural reconstruction is the
presence of total plexopathy with Hormer’ sign usually at the age of 3 months or any level with
radiological evidence af root avulsian

* The most commaon criterion used in clinical practice as an indication for microsurgical neural
recanstruction is the absence of return of biceps muscle function associated with total
plexopathy without Horner’s sign at 3 months or an upper trunk lesion at 5 to 6 months.

Reconstruction is performed between 3 and 9 months of age at various centers, and the repairs cited have
been reported to be performed from 1 to 24 months of age but with weak evidence base.

Staff
Done by a surgeon who is competent in microsurgical brachial plexus exploration and repair
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Environment
« Brachial plexus repair be carried out in a designated operating theatre

Equipment;
= Adeguate Light
*= [Merve stimulator
* Hand surgery instrumentation
*  Microsurgery set for nerve repair
*  Appropriate sutures
*  Fibrin glue
*  Tourniquet and the associated infrastructure
s Bipolar diathermy with fine tip
s A microscape or magnifying leupe shouldbe available to the surgeon.

Anesthesia: General anesthesia with the probability of need for postoperative ICU. Technical aspects
and ntraoperative decision-making
* The traditional nerve surgery of obstetrical brachial plexus includes neurolysis, nerve grafting and
nerve transfer.
s The intraoperative procedure depends on the preoperative clinical, radiological electrophysiclogical
findings and the available healthy roots.
¢ Fibrin glue is usually used for repair

Additional measures: perioperative antibiotic and no muscle relakant anesthesiz

Therapy requirements
» Special postoperative head, neck and upper splinting for 3-4 weeks.
»  Access to a competent hand therapist who will provide an extendec period of rehabilitation
programs,
s The first visit to a therapist after surgery should take place in 4 weeks after surgery

Outcomes to be expected

s Mortality has been rarely reparted being a major surgery in an infant.

s The range of injuries is too great to have a meaningful outcome expectation for all brachial plexus
injuries

s The results are expected to start to appear 6 months after surgery.

s There is no guarantee for complete recavery in upper plexus injuries,

* |ncomplete recovery is common

e The need for further operations may be decided later on in the form of muscle or tendon transfers or
osteotomies.

s Long-term follow up until adulthood is recommended to modulate the postoperative
rehabilitation praogram to interfere surgically in the proper time.,

¢ In most cases, the patient will be never normal with various degrees.

» Total plexopathy results after surgery are worse than upper plexus palsy.

« Delay for surgery after 1 year has bad results.
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Traumatic Brachial plexus injuries

The loss of upper extremity function following a traumatic brachial plexus injury causes devastating
functional deficits that require complex surgical reconstruction. The compiexity and rigor of these
procedures for both the reconstructive team and patient are substantial. Successful outcomes require not
only consideration of the nature of the plexus injury (including location, mechanism, and elapsed time from
injury] and presence of associated injuries but also surgical expertise, practical operative time constraints,
and ability to provide and attend prolonged postoperative rehabilitation,

Referral Category: the patient may present to brachial plexus surgeon in causality orin soft tissue hand
clinic {preferably within first two weeks after injury).
Cansent — principle of shared decision making
» Discussion with the patient should include all options, an outline of patients rehabilitation
requirements for each option, and the likely outcomes

s Examples of this:

o Priorities need to be identified and matched with available resources in each patient.

o Counseling patients toward realistic expectations is a critical component of preparation for
surgery. The need for long preoperative and postoperative rehabilitation program should be
explained to the patient.

o Explanation of the patient that the incision sites will be in the neck and may be in the chest and
upper arm according the exploration outcomes.

o The need for sural nerve grafts with incisions in both calves should be explained to the parents.

Assessment:
+ Clinical (Mainly)
s Radiclogical (MRI cervical spine). Just to see if there is root avulsion or not,
» Chest X ray to see the diaphragm if the is phrenic nerve affection and fracture clavicle.
s Electrophysiclogical studies
* FRoutine lab,

Non-operative management aptions
» The patient should be given access to a competent hand therapist far mobilization of all joints of
affected upper limb, and care of all muscles of this limb.
* In elderly patients, or patients with comorbidity, no- operative treatment may be needed and
this has to be discussed with patient.

Operative management requirements
Timing
= According to the type of traumatic brachial plexus injury, and associated lesians in the vessels or bone
and shoulder joint.
¢ Indications for acute exploration include
= Concomitant vascular injury, open injuries caused by sharp laceratian,
o Plexus injuries that accur fram a low-energy GSW are generally neuropraxic and should not be
routinely explored. Delayed exploration (3 months after the initial injury) is recommended for
gunshot injuries with no recovery by clinical examination or electromyegraphy (EMG) at 12
weeks post injury.
s Closed posttraumatic brachial plexus injuries:

159 WWW.Bsprs.com



l iyl pas dsygqe :'}L-:':!"} P P AR RO | B N A %’
= The Arab Republic of Egypt Egyptian Society of Plastic & Reconstructive Surgeons o

Guidelines

o Absolute indication of early surgery 2-3 months after trauma is the presence of total brachial
plexus or low brachial plexus injuries c8, T1lwith Horner's sign
o In total brachial plexus palsy without Horner's sign wait for 3 months for spontaneous
recavery. If no recavery starts to appear, surgery is indicated between 3-6 months,
o For upper brachial plexus palsy, wait for 3 months, if there is no biceps recovery, surgery is
indicated at 3-6 months after trauma.
o Delayed cases after 1 year from trauma have very poor outcome after surgery.
Staff
Done by a surgeon who is competent in microsurgical brachial plexus exploration and repair.
Envirocnment
s Brachial plexus repair be carried out in a designated operating theatre.
Equipment:
s Adequate Light
e MNerve stimulator
s Hand surgery instrumentation
s  DMicrosurgery set for nerve repair
s Appropriate sutures
« Fibrin glue
s Tourniguet and the associated infrastructure
s Bipolar diathermy with fine tip
s A microscope or magnifying loupe shouldbe available to the surgeon.
Anesthesia: General anesthesia with the probability of need for posteperative ICU.
Additional measures
s The use of pharmacological agents to reduce nerve pain should be considered, and where
appropriate started early
s Perioperative antibiotics

Technical details and intraoperative decision-making.
» The traditional nerve surgery of brachial plexus includes neurclysis, nerve grafting and nerve transfer
with more and more nerve transfers in the last 10 years.
s The intracperative procedure depends an the preoperative clinical, radiological electrophysiological
findings and the available healthy roots.
s This alghorithem is just a guide for intraoperative decision- making. Many other options are reported
in the literature. All of them have thelir rational

C5, 6 palsy: single or 2 operative sessions

1. MNeurtotization of supra and infraspinatus muscles by nerve transfer of spinal accessory nerve to
suprascapular nerve by anterior or posterior approach

2. Neurotiztion of deltoid muscle by transfer of nerve to long head of transfer to axillary nerve.

3. Neurotization of elbow flexars either by single or double neurctzation by an expandable fascicle rom
median and or ulnar nerves to nerve of bicpes brachii alone or with brachialis muscle.

C5, 6, 7 palsy: single or 2 operative sessions
1. Neurtotization of supra and infraspinatus muscles by nerve transfer of spinal accessory nerve to
suprascapular nerve by anterior or pasterior approach
2. Neurotiztion of deltoid muscle by transfer of nerve to long head of transfer to axillary nerve
3, Neurotization of biceps brachii by an expandable fascicle rom ulnar nerves to nerve
4. Neuratization of long head of triceps by an expandable motor fascicle from thz median nerve
5. Either by neurotization of the posterior interosseous from on of nerves of superficialis muscles and or
later tendon transfers.
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Total palsy:

Priority is for supraspinatus, infraspinatus, biceps and median nerve.
Donaors usually combination of spinal accessory nerve, 2,3,4 anterior intercostal nerves with or
without contralateral 7 with reversed ulnar nerve interposition.

Therapy reguirements

Postoperative hand splinting for 3-4 weeks.

Access to a competent hand therapist who will provide an extended period of support and advice
on desensitization, sensory re-education and maintenance of passive ROM where mator nerves are
invalved & extended periods of rehabilitation program,

The first visit to a therapist after surgery should take place in 3-4 weeks after surgery.

QOutcomes to be expected

161

Mortality has been rarely reported being a major surgery.

The range of injuries is too great to have a meaningful outcome expectation for all brachial plexus
injuries

The results are expected to start to appear 6 maonths after surgery. Mo more improvement is
expected 3 years after surgery.

There is no guarantee for complete recovery even in upper plexus injuries.

Incomplete recovery is common

The need far further operations may be decided later on in the form of muscle or tendan transfers,
arthrodesis , osteotomies or cobinations.

Long-term follow is recommended to modulate the postoperative rehabilitation program to interfere
surgically in the proper time.

In most cases, the patient will be never normal with various degrees.

Total plexopathy results after surgery are worse than upper plexus palsy.

Delay for surgery after 1 year has bad results.

Recovery of hand function is usually equivocal in total and low plexopathy. Mo or partial recovery is
usual
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Tendon and muscle transfer

Definition: relocation of the insertion of a functioning muscle-tendon unit (MTU) to restore lost movement
and function at another site.
Referral Category: The patient may present to soft tissue hand clinic, Consent — principle of shared decision making
» Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes
s The patient's values, occupation and upper limb function requirements should be discussed and
considered in a joint decision making process
* Examples of this:
o Priorities need to be identified and matched with available resources in each patient.
Finally, counseling patients toward realistic expectations is a critical compenent of
preparation for surgery.
i3 The explanation of site of incisions.
o Counseling patients toward realistic expectations is a critical component of preparation for
surgery. The need for long preoperative and postoperative rehabilitation program should be
explained to the patient.

Preoperative management options
s The patient should be given access to a competent hand therapist for mobilization of all joints of
affected upper limb, and care of all muscles of this limb. The aim is to reach supple joints and
powerful denor muscles,

Timing and most common indications
Lost function (movement) of a muscle or group of muscles

1- Peripheral nerve injury that has no potential to improve. a. root avulsions

b. Mo recovery after direct nerve repair, grafting, or transfers guided by clinical and

electrophysiological assessment

£. Late presentation, muscle re-innervation is impossible due to motar end-plate fibrosis.

2- Nerve repair with early transfer as internal splint [optional){Example: radial nerve palsy] {early
transfer)

a. Substitute during nerve regeneration

b. Helper by adding power to innervated muscle

c. Act as substitute when nerve regeneratian is poor
3- Organic loss of MTU (can be done immediate or late according to the situation {optional))

= Trauma

= After malignancy excision

Contraindications:
Absolute contraindication to tendon transfer: lack of appropriate donors,
Relative contraindications:
s When the anly available muscle are muscle-tendoen units with less than grade 5 strength
s If only muscles that have been denervated and then reinnervated are availzhle
s  Transfers planned in individuals with progressive neuromuscular diseases should be carefully
considered before proceeding because the underlying disease process may affect the transferred unit.

Preoperative prerequisites
s Supple joints prior to transfer and Stable skeleton. Satisfactory results are difficult to achieve in less
supple joints
s«  Soft tissue equilibrium (no edema, scarring, contracture)
+ Sensate hand
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Staff
These surgeries to be done by a surgeon who is competent in surgery of tendan transfer.

Choice of the donor unit:

Donor of adequate excursion

Donor of adeguate strength. MTU to be transferred must be strong enaugh to achieve the desired
movement (G5), but at the same time, should not be too strong.

Expendable donor, Ancther remaining muscle can continue to adequately perform the
transferred MTU's original function.

If possible donor to be synergistic

Strategy of choice:
1.

List available functioning muscles

List which of those muscles are expendable
List hand functions requiring restoration
Match #2 and #3

Single function per transfer

Environment

Well -designated operating theatre

Equipment:

Adequate Light

Hand surgery instrumentation

Appropriate sutures

Tourniguet and the associated infrastructure
Bipolar diathermy with fine tip

Anesthesia: General or regional
Technical aspects:

Whenever possible incisions should not cross the path of the transferred tendon
Avoid interference with normal structures
Reverse order, prepare recipient site and tunne| before raising muscle

Whenever possible, tendon should cross the joint of motion at 90° to maximize power and excursion.

Wide tunnel of tendon path

Tension should be set to produce the necessary joint movement with maximal muscle contraction,

Some initial over correction should be planned, as some tendan stretch is usual.

Joint should be initially immohbilized in a position that relieves tension at the insertion of the transfer

Additional measures

The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate

started early
Perioperative antibiotics

Therapy reguirements

Postoperative hand splinting for 6 weeks.
Access to a competent hand therapist who will provide an extended period of rehabilitation

The first visit to a therapist after surgery should take place in 5-7 days, before adhesions become established
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Outcomes to be expected
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It is imperative to stress to adult patients that they should be aware that the aim of all surgery is to
create the best possible “helper hand” and that it will always have rudimentary function
compared with the normal hand.

In the absence of a rupture or infection, the patient should be able to expect a functional
range of active motion at 6 months from time of surgery depending on the compliance to
postoperative hand therapy.

Complications up to 20% of cases have been reported in the form of wound infection, rupture of
repair, postoperative adhesions with functional deficits.

Redo operation may be needed in cases of tendon rupture either early or late 2 stages tendon
reconstruction according to the situation

Tenolysis may be needed & months after repair if there is limitation of active movements with normal
passive range of movement.
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Acutely burnt hand

The management galls of acutely burnt hand are:
Avaid further injury.

Achieve early wound closure

haintain full range of maotion

Guard against infection

Functional rehahilitation

ke LR B

Referral category:

First Aid

Immediate cooling of the hand by applying running cold tap water helps greatly with decreasing the edema
and may help with decreasing the amount of energy delivered to the tissues as well as help with pain. lce
packs or cold compresses may actually do mare harm to the tissues. Hand elevation is important. Then, the
patient should be seen at the next available burn unit as emergency.

In the Casualty department
Evaluation

Decide about the depth and extent of the burn and ifit is part of a major insult or a solitary problem
Comprehensive history is mandatory in diagnosis as well as the outcome

Careful examination of the patient including other injuries and comorbidities should be performed
Documentation of all the data from history and physical examination and including phatography
is ntegral or both the management as well as medicalegal purposes.

Perfusion state of the hand/ fingers should be assessed to facilitate the decision of
escharotomy, fasciotomy or compartment release

-l

Consent — principle of shared decision-making

s Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each optian, and the likely outcomes

» The patient’s values, occupation and hand function requirements should be discussed and
considered in a joint decision making process

s A plastic surgeon competent in management of burns

e Nursing staff with good experience in burn management

= Splint marker

s Hand therapist if available, otherwise, the surgeon and assistant nursing staff can do the job,

Mon-operative management options (just dressing)

When non-operative management has been selected, the patient should be given access to a competent
hand therapist for supervision of their recovery to a functional range of motion
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Management principles

Emergent escharotomy is indicated in deep circumferential burns with tense tissues and vascular compromise

1.

W00 = W P L R

Evaluate the burn

Prevent vascular compromise by escharotomy or fasciotomy as indicated
Local wound care

Decide about conservative or surgical intervention

Early hand therapy and splinting

Surgical intervention when decided upon

Postoperative care

Functional rehabilitation

Secondary or tertiary procedures along the course

Timing: Pain, resistance to passive extension of fingers and disappearance of capillary refilling
at nail beds are the main indicators. Once present escharotomy should be done immediately.

Technical tips:

It should release all tension with return of the vascularity. It extends as needed from shoulder tip to
the fingers and goes down until the eschar is released completely. It should be put in a line that does
not endanger important structures underneath,

Fasciotomy of the interossei by small vertical incisions dorsally between the metacarpals is indicated
in severe edema and diminished finger flexion

Intrinsic muscle decompression by combining fasciotomy and escharctemy and release at the
forearm level is indicated if the hand takes intrinsic minus position (finger hyperextension at

MP joint with flexion at IP joints).

Splinting: in all deep burns

Early splinting and positioning is crucial to prevent intrinsic minus position which is a major
complication and is seen in neglected burns frequently and is very difficult to manage later

Wrist flexion, hyperextension at MP joints and flexion at all IP joints with the thumb adducted
and the IP joint extended is the classical neglected hand. With edema fibrosis and scarring with
immohbility will result in this clawing hand which is difficult to function and to

Reconstruct

With proper splint in the anti-claw or the intrinsic plus position which invelves putting the wrist at 35
-45 degrees extension , MP 80 - 90 degrees flexion and fingers nearly fully extended and the thumb
abducted and extended will put the ligaments in its best tension.

Thermoplastic splints will help in adjusting the splint in the best recommended position and should
be applied in the first day

Early mobilization is encouraged

Local wound care

168

superficial and superficial dermal burns are expected to heal spontaneously within 7 — 14 days with
maoist clean environment

Debridement and cleaning of all contaminants is done

Blisters are still a controversial in management, small blisters about 1 cm are to be left but larger
blisters contained fluid is rich in pro inflammatory mediators that may propagate the

wound injury and increase the zone of stasis so aspiration or drainage leaving the blister skin as a
biological dressing or de roofing and managing the wound surface directly,

Daily or every 2 or 3 days cleaning and debridement and washed with filtered tap water or normal
saline the application of antiseptic cream, a deeper burn may require more penetrating cream as
silver sulphadiazine.
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* Once epithelialization starts frequency of dressing is reduced to care for the newly formed
epithelium

»  Palm skin in general heals spontaneously with the abundancy of skin appendages in this glabrous skin

Environment

* Dressing is done in the office or dressing room under aseptic conditions with sterile gloves and
dressings.

Surgery to the burned hand

» In the case deep burns, early excision and grafting is the main method of management unless the
general condition reclude this option. The other option is dressing and delayed grafting 3 weeks after

burn.

* |t is done between day 1 to day 5 where the local wound is favorable in context of infection and
edema

s Palmar skin should be given a chance for spontaneous healing unless clear full thickness burns is
obvious

» Excision is done in tangential manner until punctate bleeding appears making sure no left over
avascular tissues

* Caretoleave the paratenon intact to guarantee graft take

»  Partial thickness skin graft as a sheet if there is enough donor available is the rule, meshed graft may
be used if no enough donor area is available as the cosmetic result together with tendency

to contract are disadvantage to its use

« Bolus tie over with enough pressure to conform the graft bed

s NMake sure that the finger tips are seen for follow up

Hand elevation with splinting is mandatory

Graft should be inspected in 5-7 days' time and any nanviable skin is debrided and mobilization should
start by then

s Odaorous or breakthrough dressing should be inspected early to salvage the graft from infection or

bleeding

» In very deep burns that go beyond tendons flap covering may be indicated and flap choice depends on

availability & local and general condition

s Use of dermal substitutes if available may help in cases of deep burns requiring sub facial excision to

help with type of scar resulting from this aggressive excision procedure

s In all cases we need to stress on the importance of physical therapy, early mobilization, hand splinting

and elevation

Environment: Designated operating theatre

Equipment

s Adequate Light

e [nstrumentation and dressing material for skin grafting and tangential excision
« Appropriate sutures

* Tourniquet and the asscciated infrastructure
« Bipolar diathermy with fine tip

Anesthesia: General by a competent anesthesiologist
Additional measures

e Antibiotics should be used preoperatively with choice of agent as per local guidelines.
* Postoperative pain control
s Blood or plasma transfusion may be needed.
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Therapy requirements

Postoperative splinting

The first visit to a therapist after surgery should take place after making sure of graft take and complete
healing

There should be easy communication and rapid access to the surgical team if the therapist has
concerns at any point

Lang follow up

Outcomes to be expected

Depends largely on depth of burn

In superficial burns, healing occurs within 2 weeks. Early discoloration is expected, that improves by
time. No functional deficits.

In deep secondary degree burns, hyper or hypopigmentation may occur. Hypertrophic scar may ocour
that will need treatment

For deep burns that will need grafting, skin quality of the graft is totally different from normal skin
regarding color and texture. The patient should be informed about this.

Hypertrophic scars for donor and recipient sites may occur that will need treatment

For deep circurmnferential burns especially who presented late, loss of parts of the extremity may ocour.
For cases of deep burns that present late, functional deficits may occur.

Secondary surgery may be needed later on for residual deformities,

Lang follow up is mandatory.
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Carpal tunnel syndrome

Carpal tunnel syndrome is common, and mild acute symptoms usually get better with time, splinting at
night, pain relief and corticosteroid injection should be considered. Surgery should be considered for
persistent severe symptams,

Referral Category: The patient may present ta soft tissue hand clinic.
Consent — principle of shared decision-making
= Discussion with the patient should include all options, an outline of their rehabilitation
requirements far each optian, and the likely outcomes
» The patient’s values, occupation and upper limb function requirements should be discussed and
considered in a joint decision making process

Diagnostic guidelines: mainly clinical
. Dragnustm criteria
= Numbness and tingling in the median nerve distribution
o Nocturnal numbness
= Weakness and/or atrophy of the thenar musculature
o Positive Tinel sign
o Positive Phalen test
Loss of two-point discrimination
Thenar atrophy
o EMG and NCV findings of median nerve entrapment
+ Negative radiclogical skeletal findings.
« Superficial probe ultrasonography may be helpful.

leferentlal diagnosis
AIN compressive neurcpathy
Pronator syndrome
o Ulnar tunnel syndrome
= Cervical radiculopathy

Recommended Guidelines of treatment:
Non-Operative treatment: first line of treatment modalities
Timing and indications
s Mild cases with intermittent symptoms causing little or no interference with sleep ar activities
require no treatment
s Cases with intermittent symptoms which interfere with activities or sleep should first be treated with:
o NSAID
o night splints (good for patients with nocturnal symptoms only)
o activity modification [avoid aggravating activity)
o steroid injections
Operative treatment
Timing and indications
s Failure of non-perative treatment (including steraid injections)
s There is either: a permanent reduction in sensation in the median nerve distribution; or muscle
wasting or weakness of thenar abduction.
+  Acute CTS following ORIF of a distal radius fx,
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Revision CTR for incomplete release
Indications

¢ Failure to improve 6-12 months following primary surgery

Staff

These surgeries to be done by a surgeon who is competent in nerve and tendon entrapment surgery.

Environment
COrdinary operating theatre

Equipment;
e Adequate Light
* Hand surgery instrumentation
s Appropriate sutures
* Tournigquet and the associated infrastructure
» Bipolar diathermy with fine tip
« Magnifying loupe

Anesthesia; Usually lacal or regional. General for non-cooperative patient.
Technical aspects:

» Open carpal tunnel release

» Endoscopic carpal tunnel release

Additional measures
* The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate
started early
= Perioperative antibiotics

Postoperative therapy requirements

e Early use of hands for light activity for 2 weeks then usual activity

Qutcomes to be expected
QOutcomes of steroid injection
o BO% have transient improvement of symptoms (of these 20% remain symptoms free at one year)
o Failure to improve after injection is poor prognostic factor
o Surgery is less effective in these patients
Outcomes after carpal tunnel release
s Temporary improvement with sterpid injections is a good prognastic factor that the patient will have a
good result with surgery)
e Pinch strength returns in 6 week
» Grip strength is expected to return to 100% preoperative levels by 12 weeks postop
s Rate of continued symptoms at 1+ year is 2% in moderate and 20% in severe CT5
s Improved patient reported-outcomes with surgery at 6 and 12 manths as compared to splinting,
MSAIDs/therapy, and a single steroid injection
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I Cutcomes after revision of carpal tunnel release in recurrent case
s 25% will have complete relief after revision CTR
+ 50% some relief
I s 25% will have no relief
I Complications
«  ‘Wound infection (rare)
I s Hypertrophic scar and keloid
s« progressive thenar atrophy due to injury to an unrecognized transligamentous motar branch of the
median nerve
I s lumbrical muscle weakness secondary to neuropraxia of the proper palmar digital nerve to the index
finger
s Recurrence of symptoms (according to prognastic factors mentioned above)
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De Quervain's Tenosynovitis
Definition: De Quervain's tenosynovitis is a stenosing tenosynavial inflammation of the 1st dorsal compartment.
Referral Category: The patient may present to soft tissue hand clinic.

Consent - principle of shared decision-making

+ Discussion with the patient should include all eptions, an outline of their rehabilitation
requirements far each option, and the likely outcomes

s The patient’s values, cccupation and upper limb function requirements should be discussed and
considered in a joint decision making process

Diagnostic guidelines:
s Clinical: symptoms, tenderness over 1st dorsal compartment at level of radial styloid, positive
provocative tests (Finkelstein and Eichhoff).
« negative radioclogical skeletal findings.
+ negative electrophysiclogical studies for nerves.
+« superficial probe ultrasonography may be helpful,

Recommended guidelines for treatment
= Non-operative treatment is the first line of treatment. Most cases improve
o NSAIDS, rest and immaobilisation usually first step
< Sterpid injections into first dorsal compartment usually second step. Maximal 4 injections 1 month apart

« Operative treatment
Timing and indications
= Severe symptoms
» usually consider after 6 months of failed non-operative management
Staff
These surgeries to be done by a surgeon who is competent in nerve and tendon entrapment surgery.
Environment
Ordinary cperating theatre
Equipment:
« pAdequate Light
e Hand surgery instrumentation
* Appropriate sutures
¢« Tourniguet and the associated infrastructure
* Bipolar diathermy with fine tip

Anesthesia: Usually local or regional. General for non-cooperative patient
Technical aspects:
e Radial based incision proximal to the wrist
s Protect the superficial radial sensory nerve
= Release on dorsal side of 1st compartment to prevent volar subluxation of the tendon
* EPB is more dorsal than APL
s  Hasvariable anatomy with APL usually having at least 2 tendon slips and its own fibro- osseous compartment
» Adistinct EPB sheath is often encountered dorsally
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Additional measures
» The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate
started early
s Perioperative antibiotics

Paostoperative therapy Requirements
» Early use of hands for light activity for 2 weeks then usual activity

Outcomes to be expected
¢ Most cases resolve with non-operative management
s Surgical-site tenderness is expected for several months
e High recurrence rate

Complications
s Injury of Sensory branch of radial nerve injury with Neuroma formation
s Failure to decompress with recurrence may be caused by failure to recognize and decompress
EPB or APL lying in separate subsheath/compartment
* Complex regional pain syndrome
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Dupuytren's contracture
Fibrous bands that draw the finger {and sometimes the thumb)} into the palm and prevent them frem
straightening fully cause it. If not treated the finger(s) may bend so far into the palm that they cannot be
straightened. All treatments aim to straighten the finger(s) to restore and retain hand function condition,
which can recur after any intervention so that further interventions are required.
Consent — principle of shared decision-making
* Discussion with the patient should include all options, an outline of their rehabilitation
requirements for each option, and the likely outcomes
s The patient’s values, occupation and upper limb function reguirements should be discussed and
cansidered in a joint decision making process

Diagnostic guidelines:

s Diagnosis is made with careful history and physical examination

¢ Decreased ROM of affected fingers

e Painful palm nodules

s Palpation of nodule in the pretendinous bands of the palmar fascia. Nedule beyond MCP] is strong clue
suggesting spiral cord displacing digital nerve midline and superficial

= Most commonly involve small or ring finger

s Look far MCP or PIP contracture

e Look for bilateral involvement and ectopic associations {plantar fascia). indicative of more aggressive
form {Dupuytren's diathesis)

Recommended guidelines for treatment

»  Several treatments are available: collagenase injections, needle fascictomy, fasciectemy and
dermofasciectomy, None is entirely satisfactory with some having slower recovery periods, higher
complication rates or higher reaperation rates (for recurrence) than others. The need for, and choice
of, intervention should be made on an individual basis and should be a shared decision between the
patient and a

» No one knows which interventions are best for restoring and maintaining hand function throughout

the rest of patient’s life and which is cheapest and most cost-effective in the long term...

Treatment is not indicated in cases where there is no contracture, and in patients with mild {less than 207)
cantractures, or ane, which is not progressing and does not impair function.
An intervention (collagenase injections, needle fasciotomy, fasciectomy and dermofasciectomy)

Should be considered for:
* Finger contractures causing loss of finger extension of 30° or more at the metacapophalangeal joint
or 207 at the proximal interphalangeal joinit,
+ Server thumb cantractures which interfere with function.

Collagenase (if available) should only be used for:
Participants in the ongoing clinical trial :

» Adult patients with a palpable cord if there is evidence of moderate disease (functional problems and
metacarpophalangeal joint contracture of 30° to 60° and proximal interphalangeal joint contracture of
less than 30° or first web contracture) plus up totwo affected joints;

» MNeedle fasciotomy is not considered appropriate, but limited fasclectomy is considered
appropriate by the treating hand surgeon
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Staff
These surgeries to be done by asurgeon who is competent in nerve and Dupuytren contracture.

Environment
Ordinary operating theatre
Equipment:
s Adequate Light
* Hand surgery instrumentation
* Appropriate sutures
* Tourniguet and the associated infrastructure
s Bipolar diathermy with fine tip
» |oupe magnification

Anesthesia: Usually regional. General for non-cooperative patient

Additional measures
» The use of pharmacological agents to reduce nerve pain should be considered, and where
appropriate started early
s Perioperative antibiotics

Postoperative therapy requirements
s Splinting for 2 weeks
¢ Early use of hands far light activity after splint removal then usual activity

» Hematoma
s Flare reaction
¢ Neurovascularinjury
s [Digital ischemia
» Wound edge necrosis/slough
s [Infection
« Postop swelling
o Stiffness, instability, flexion contracture
e Recurrence: 30% at 1-2v, 15% at 3-5y, 10% at 5-10y, and <10% after 10y. Higher recurrence with
non-operative measures (needle aponeuratomy and collagenase injection}
s Risk factors of recurrence
o Dupuytren diathesis (age <50, white men, bilateral hands DD, family history, ectapic
disease outside the palm including Ledderhoses, Peyronies, Garrods pads)
Patients with Dupuytren diathesis may need more aggressive follow-ap and treatment
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Ganglion

Ganglia are cystic swellings containing jelly-like fluid which form around the wrists or in the hand. In most
cases wrist panglia cause only mild symptoms which do not restrict function, and many resolve without
treatment within a year. Wrist ganglion rarely press on a nerve or other structure, causing pain and
reduced hand function. Gangliain the palm of the hand (seed ganglia) can cause pain when carrying ohjects.
Ganglia which form just below the nail (mucous cysts) can deform the nail bed and discharge fluid, but
occasionally become infected and can result in aseptic arthritis of the distal finger joint.

Recommended guidelines

Wrist ganglia
** Mo treatment unless causing pain or tingling/numbness or concern (worried itis a cancer).
**  Acpiration if causing pain, tingling/numbness or concern
*#* Surgical excision only considered if aspiration fails to resolve the pain or tingling/numbness and
there is restricted hand function,

Seed ganglia are painful
* Puncture/aspirate the ganglion using a hypodermic needle
* Surgical excision only considered if ganglion persists or recurs after puncture/aspiration,

Mucous cysts
Mo surgery considered unless recurrent spontaneous discharge of fluid or significant nail deformity.
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Trigger finger in adults

Trigger digit occurs when the tendons which bend the thumb/finger into the palm intermittently jam in
a tight tunnel (flexor sheath) through which they run.

Mild triggering is a nuisance and causes infrequent locking episodes. Other cases cause pain and loss
and unreliakility of hand function. Mild cases require no treatment and may resolve spontaneously.
Mild cases which cause no loss of function require no treatment or avoidance of activities which
precipitate triggering and may resolve spontaneously.

Recommended guidelines

* Cases interfering with activities or causing pain should first be treated with:

a.0ne or two steroid injections which are typically successful (strong evidence], but the
problem may recur, especially in diabetics
b. Splinting of the affected finger for 3-12 weeks {weak evidence).

=  Surgery should be considered if:
a, The triggering persists or recurs after one of the above measures (particularly steroid
injections).
The finger is permanently locked in the palm.
The patient has previously had 2 other trigger digits unsuccessfully treated with appropriate
nonoperative methods;
d. Diabetics.
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Congenital trigger thumb

* Pediatric condition of the thumb that results in abnormal flexion at interphalangeal (IP) joint, usually
begins with notable thumb triggering that progresses to a fixed contracture

# 3 per 1,000 children are diagnosed by the age of 1 years. 25% are bilateral. flexor pollicis longus (FPL)
tendon is thickened due to abnormal collagen degeneration and synovial proliferation. increased FPL
tendon diameter, compared to the Al pulley, causes disruption of normal tenden gliding.

s Spontanecus resolution is unlikely after age of 2 years old

Referral Category: The patient may present to soft tissue hand clinic,
Diagnostic guidelines:
«  Clinical
o Fixed thumb flexion deformity at the [P joint. may be bilateral
o Prominence of the flexar tendon nodule, referred to as "Motta's node"
- Deformity may be fixed with loss of IP joint extension
s Negative radiological skeletal findings
» Superficial probe ultrasonography may be helpful

Consent — principle of shared decision-making
e Discussion with the parents should include all options, and outline of their rehabilitation
requirements for each option, and the likely outcomes.

Recommended guidelines for treatment
Mon-operative treatment is the first line of treatment.
» Passive extension exercises and observation
o Indications: anly for flexible deformity. not recommended for fixed defarmities in older children
o Technigue
»  Passive thumb extension exercises
=  Duration based on clinical response
o QOutcomes
* 30-60% will resolve spantaneously before the age of 2 years eld
" <10% will resolve spontaneously after 2 years old
® Intermittent extension splinting
< Indications
=  Consider alongside stretching regime
= Only for flexible deformity, not recommended with fixed defcrmity in older children
o Technique
= Splints maintain IP joint hyperextension and prevent MCP joint hyperextensian
® Duration for 6-12 weeks
< Outcomes
®  L50-60% resolution in all age groups
= High drop out rate from therapy
Operative treatment
Timing and indications
2 Fixed deformity beyond age of 12 months of age
o Failed conservative treatment
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Staff
These surgeries to be done by a surgeon wha is competent in nerve and tendon antrapment surgery.
Environment
Ordinary operating theatre
Equipment:
& Adequate Light
# Hand surgery instrumentation
s Appropriate sutures
= Tourniguet and the associated infrastructure
# Bipolar diathermy with fine tip
= Magnifying loupe

Anesthesia: General
Technical aspects:

» Small transverse incision in the thumb MCP flexion crease, extending over the A1 pulley

# Protect the radial digital nerve

» Sharp dissection of the Al pulley, identify the Notta nodule in the FPL tendon, watch nodule under
direct vision during passive |P extension of the thumb to ensure there is smooth FPL tendon gliding

¢ Complete relaease of Al pulley under direct vision

Additional measures
s The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate
started early
* Perioperative antibiotics

Postoperative therapy requirements
*  Early use of hands

Outcomes to be expected
s £5-95% resolution in all age groups

Complications
« Digital nerve injury: caution must be performed during release as digital nerves at high risk due to
proximity to flexor tenden and Al pulley
« Wound complications: infection (rare), scar contracture {occasional)
* |P flexion deficit {occasional), Bow-stringing of flexor tendon (occasional), usually related to release of
the obligue pulley
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Congenital syndactyly

Syndactyly is the most common congenital malformation of the limbs, 1 in 2,000 - 2,500 live birth, M > F,
Caucasians > African Americans, pasitive family history in 10-40% of cases. It may be associated with
conditions eg
e Acrosyndactyly (digits fuse distally and proximal digit has fenestrations (e.g., constriction ring
syndrome)
+« Poland Syndrome
s Apert Syndrome
+ Carpenter syndrome
s Acrocephalopolysyndactyly
Referral Category: The patient may present to soft tissue hand clinic.
Diagnostic guidelines:
s Clinical
= Which fingers, define the classification type, look for other congenital anomalies
o Plain x-ray for complex and complicated cases
Consent — principle of shared decision-making
& Discussion with the parents should include all options, an outline of their rehahilitation
requirements for each option, and the likely outcomes
Recommended guidelines for treatment:
Operative treatment
Timing and indications
s If multiple digits are involved perform procedure intwo stages with at least 3 months apart [do
1 side of a finger at a time} to avoid compromising vasculature
» Release digits with significant length differences first to avoid growth disturbances
» Release border digits first (ring-little, and thumb-index) at <6émths because of differential growth rates
between ring-little and between thumb-index digits
» Middle-ring syndactyly can be released later (2yr old) as because middle and ring digits have similar
growth rates
» Do all releases before schoaol age
# Bilateral hand releases
o Perform simultaneously if ehild is <18mths (less active}
o Perform staged if child is >18mths (more active, hard to immobilize bilateral limbs
simultaneously)
s Acrosyndactyly: perfarm in neanatal period
Staff: These surgeries to be done by a surgeon who is competent in congenital hand surgery
Environment
Ordinary operating theatre.
Equipment:
» Adequate Light
» Hand surgery instrumentation
« Appropriate sutures
* Tourniguet and the associated infrastructure
s Bipolar diathermy with fine tip
«  Magnifying loupe
s Equipment’s for skin grafting
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Anesthesia: General

Technical aspects:
s Interdigitating zigzag flaps are created during release to avoid longitudinal scarging.
s Dorsal fasciocutaneous flaps to reconstruct the web.
e Lliberal use of skin grafts.

Additional measures
® The use of pharmacological agents to reduce nerve pain should be considered, and where appropriate
started early.
*« Perioperative antibiotics.

Postoperative therapy reguirements
s Scheduled dressing
s Splinting may be needed
+« Anti-scarring applications

Outcomes to be expected
s \Web creep: most comman complication of surgical treatment (8-60%]) may be early or late.
s Nail deformities in compelte syndactyly
s Flexion contracture {occasional)
s Secondary surgery may beneeded

Complications
s Skin graft loss [occasional)
# Flap necrosis (rare)
*  Wound infection (rare)
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Congenital construction rings

Amniotic constriction band term used to describe a wide range of associated congenital anomalies, including
annular constrictions of single or multiple fingers, single or multiple extremities with or without
oligodactyly, acrosyndactyly, talipes equinovarus, cleft lip and cleft palate, and hemangiomas.
Additional, less commaon clinical manifestations include complete absence of the I'mb, shart umbilical cord,
craniofacial disruptions, neural tube defects, cranial defects, scoliosis, and body-wall defects, such as
gastroschisis and extrathoracic heart. Some of these manifestations occur at hirth at only a very low
frequency because they result in spontanecus abortion. It occurs in hands and fingers 80% of the time.
Greater than 90% occur distal to wrist

Referral category:
These are cold cases. The only congenital hand anamaly that may be relatively urgent are the
congenital constriction rings with evidence of limb perfusion compromise. These cases should be referred as
earlier as possible to be evaluated thoroughly regarding the vascularity of the extremity.
Usually there is no surgical interference before the age of 6 months.
Consent — principle of shared decision-making
» Discussion with the parents should include all options, an outline of the treatment and their
ehahilitation requirements for each option, and the likely outcomes
» The staged operations which may are needed in a large group of those patients should be explained
far parents.
s [f there is a sacrifice of a digit, this should be explained top the parents.

Operative management requirements
Timing of surgery:
# Emergency surgical interference if there is any vascular compromise
« Fortype |, it can be treated starting from the age of 6-12 months

« For type Il and Ill, treatment can be delayed till the age of 6 manths as long as there is no vascular

compromise.
s Staged procedures can be done with a 3 months interval.
Staff

¢ Done or supervised by a surgeon who is competent in the repair congenital constriction rings.
Environment

Equipment
# |tshould be carried outin a designated operating theatre withanestheticequipment forinfants
+ Adequate Light
o Hand surgery instrumentation
= Appropriate sutures
» Tourniguet and the associated infrastructure
* Loupe magnification
¢ Bipolar diathermy with fine tip
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Anesthesia: General by a competent anesthesiologist
Technical aspects:
Many technigues. Most commonly multiple z plasty.

Additional measures

* Antibiotics should be used preoperatively with choice of agent as per local guidelines.

Expected outcome.

193

Improvement of the contour is usually obtained in type |

For other types, variable degrees of improvement according to the condition of the limb distal to the
rings

Revision surgery may be needed

Scarring is expected after these procedures

Some sensary loss has been reported

Amputation is very rarely the outcome in case of sever vascular compromise
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Guidelines of Lower limb
for reconstruction

This guideline should be with harmony and communication with other specialty of special interest like orthopedic
and vascular surgeons and society.

| try to collect the principal recommendation from The British Association of Plastic, Reconstructive and Aesthetic
Surgeons (BAPRAS) and the British Orthopedic Association (BOA) about the standard for management of open
fractures of the lower limb.

The items below is the item covered in this subject through only recommendation without details taken
completely from the British guideline for open fracture in the lower, many other details will be ready in case of
agreement

I 1- Complex open wound with fractures, Primary management in the emergency department
2- Antibiotic prophylaxis

l 3- Timing of wound excision in open fractures { wound debridment)
4- Degloving injuries
5- Temporary wound dressings

I 6- Timing of soft tissue reconstruction
7- Type of soft tissue reconstruction
8- Compariment syndrome

I 9-  When things go wrong with soft tissues
10- Guidelines for primary amputation

I 11- Outcome measures

Complex open wound with fractures, Primary management in the emergency department

Surgical experience and the development of multidisciplinary teams are key factors in good patient outcome for

many conditions, including polytrauma, complex lower limb trauma-
Soft tissue injury patterns:

(a) Skin loss such that direct tension free closure is not possible following wound driexcision
(b) Degloving

(c) Injury to the muscles which requires excision of devitalized muscle via wound extensions
(d) Injury to one ar mare of the major arteries of the leg.

These descriptions reduce the ambiguity that may arise from classification systems which have inter-observer
variability. If any of the features is noted, it is recommended that such patients are transferred to a specialist
center as soon as the patient’s condition allows, and preferably to enable primary surgical management (wound
debridement and skeletal stabilization) to be undertaken there.

It is likely that the specialist centers will be organized on a regional basis in conjunction with local trauma
networks. In maost cases, the specialist center will also provide the regional service for major trauma. These
centers
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1- Include plastic and microvascular surgery, with expertise in vascular reconstruction
Pravide facilities for simultaneous debridement by orthopaedic and plastic surgical teams

3- Ensure orthopaedic and plastic surgical planning of management strategy to avoid multiple episodes
of treatment, thereby ensuring efficient and optimal patient care

4- Provide dedicated theatre sessions for the combined orthoplastic managerment of the patients during
the normal working day

5- Include microbiology and infectious disease consultants with expertise in musculoskeletal infection

B- Include facilities for emergency musculoskeletal imaging, with angiography and interventional
radiclogy

7. Provide a service for, or have access to, artificial limb tting and rehabilitation for amputees.

8. Have access to physical and psychosocial rehabilitation services.

5. Include audit of outcome as part of the care pathway.

10. Aim to reach a throughput of 30 such cases per annum to maintain appropriate skill and experience
levels.

11. Provide combined arthoplastic clinics and multidisciplinary ward rounds.

12, Possess intensive care and other trauma facilities for the multiply injured patient.

13. Initial assessment and treatment of the patient occurs simultaneously and in accordance with

I advanced trauma life support (ATLS ) principles.
14.Assessment of the open tibial injury is systematic, careful and repeated in order to identify
established or evolving limb-threatening conditions, and to document limb status prior to
| manipulation or surgery.
15. Haemorrhage control is through direct pressure or, as a last resort, application of a tourniquet.
16. Wounds are handled only to: (a) Remave gross contaminants (b) Photograph for record(c) Seal from
I the environment.
17. Wounds are not ‘provisionally cleaned’ either by: (a) Explorationib] Irrigation.
18, Limb splintage is by the most appropriate means of immobilization available in the emergency
l department. Provisional external fixatars are not applied.
19, Antibiotic and anti-tetanus prophylaxis are given.
20. In addition to two orthogonal views of the tibia, radiographic assessment includes the knee and
I ankle joints.
21. In addition to two orthogonal views of the tibia, radiographic assessment includes the knee and
ankle joints.
I 22. Antibiotics should be administered as soon as possible after the injury and certainly within 3 h.

» The antibiotic of choice is co-amoxiclav (1.2g 8 hourly) or a cephalospoerin {e.g. cefuroxime 1.5g 8
houly), and this should be continued until rst de-bridement {excision].

« At the time of ret debridement, co-amaxiclav (1.2 g) or a cephalosporin (such as cefuroxime 1.5 g)
and gentamicin (1.5 mg/kg) should be adminis- tered, and co-amoxiclav/cephalosporin continued
until soft tissue closure ar for a maximum of 72 h, whichever is sooner,

= Gentamicin 1.5 mg/kg and either vancomycin 1 g or teicoplanin B00 mg should be given on induction
of anaesthesia at the time of skeletal stabiliza- tion and de nitive soft tissue closure. These should
nat be continued post operatively, The vancomycin infusion should be started at least 90 min prior
to surgery.

» Patients with anaphylaxis to penicillin should receive clindamycin (600 mg IV & hourly
preoperatively) in place of co-amoxiclav/cephalosporin, For those with lesser allergic reactions, a
cephalasporin is considered to be safe and is the agent of choice.
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Timing of wound excision in open fractures

1- Broad-spectrum antibiotics (co-amoxiclav 1.2 g 8 hourly ar cefuroxime 1.5 g 8 hourly or clindamycin
600 mg & hourly if anaphylaxis to penicillin) are administered as soon after the injury as possible

2- The only reasons far immediate surgical exploration are the presence of: (a) Gross contamination of
the wound (b} Compartment syndrome(c) A DE vascularized limb [d) A multiply injured patient.

3- Inthe absence of these criteria, the wound, soft tissue and bone excision {debridement) is performed
by senior plastic and orthopaedic surgeons working together on scheduled trauma operating lists
within normal working hours and within 24 hours of the injury unless there is marine, agricultural or
sewage contamination. The 6-hour rule does not apply for solitary open fractures,

Guidelines for wound debridement (excision)
1- Early, accurate debridement of the traumatic wound is the most important surgical procedure in the
management of open lower limb fractures.
2- Debridement means excision of all devitalized tissue (except neurovascular bundles).
3- Traumatic wounds are excised comprehensively and systematically and the following sequence is
followed in all cases:
(a) Initially, the limb is washed with a soapy solution and a tourniquet is applied
{b} The limb is then ‘prepped’ with an alcoholic chlorhexidine solution, avoiding contact of the
antiseptic with the apen wound and pooling under the tourniguet
{c) Soft tissue debridement/ excision is safely performed under tourniquet cantrol, especially in cases
of extensive degloving. This allows identification of key structures such as neurovascular bundles,
which may be displaced, and permits accurate examination of tissues by avoiding blood-staining
(d) Visualization of the deeper structures is facilitated by wound extensions alang the fasciotomy lines
{e) The tissues are assessed systematically in turn, from superficial to deep {skin, fat, muscle, bone)
and from the periphery to the center of the wound. Non-viable skin, fat, muscle and bone are
excised
(f) At this stage the injury can be classified and definitive reconstruction planned jointly by the senior
members of the orthopaedic and plastic surgical team
(g) If definitive skeletal and soft tissue reconstruction is not to be undertaken in a single stage, then a
vacuum foam dressing {or antibiotic bead pouch if there is significant segmental bone loss) is
applied until definitive surgery is performed.

Bone exposure, decontamination and preservation: debridement

1- Extension of the traumatic wound is along the nearest fasciotomy incision

2- Whilst a bloodless field during soft tissue debridement may be helpful, deflating the tourniguet before
bone debridement allows satisfactory confirmation of a ‘capacity of the bone ends to bleed’. This is
probably the most useful determinant of bone viability.

3- Careful surgical delivery of bane ends through the wound extension aids circumferential assessment.

4- Particulate foreign matter is removed with periodic irrigation to keep clear visibility of the surgical
field.

5- Loose fragments of bone which fail the ‘tug test’ are removed,

6- Fracture ends and larger fragments which fail to demonstrate signs of viability are removed. k.

7- Major articular fragments are preserved as long as they can be reduced and ‘dofixed with absolute
stability.

B- Lavage follows once a clean wound is obtained by a meticulous zone-by-zone iedebridement,

9- High pressure pulsatile lavage is not recommended.
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DE gloving injury

1- Degloving of the limb occurs in the plane superficial to the deep fascia and the extent of injury is often
underestimated.

2- Thrombosis of the subcutaneous veins usually indicates the need to excise the overlying skin.

3- Circumferential degloving often indicates that the inveolved skin is not viable.

4- In severe injuries, multiplanar degloving can occur, with variable invalvement of individual muscles
and these may be stripped from the bone, Under these circumstances, a secand look may be
necessary to ensure that all the nonviable tissues have been excised prior to definitive reconstruction
within 7 days.

Four patterns of degloving have been proposed
1. Localized deglovingsts

2. Non-circumferential single plane degloving

3. Single plane circumferential deglovingist

4. Circumferential and multiplanar degloving.

ClassifiCation of open fraCtures

1- Accurate, simple and reproducible systems for classification of lower limb in- juries facilitate
I communication between healthcare professionals, assist transfer of appropriate cases to specialist centers
and should lead to a treatment plan.
2-They provide a platform for conducting detailed audit of care to ensure optimal management of these
I patients.
3-The Gustilo and Anderson grading is widely used and is relatively simple, but has poor interobserver
reliability and is best applied after wound excision,
I 4- Other systems, such as the AO system, are comprehensive but best used for audit and data collection of
outcames.

Temporary Wound dressings

1- Negative pressure dressings may reduce bacterial ingress and tissue desiccation as well as avoid
pooling of serous fluid.

2- Negativepressuredressingsarenotusedasasubstituteformeticuloussurgical wound excision.

3- Negative pressure dressings are not a substitute for coverage of exposed fractures with vascularized
flaps.

4- Antibiotic impregnated bone cement beads under a semi-permeable membrane are associated with
reduced infection rates.

5 These beads are most applicable in patients with segmental bone loss, gross contamination or
established infection, perhaps in combination with negative pressure dressings

Techniques for skeletal stabilization in open tibial fractures

1- Spanning external fixation is recornmended when definitive stabilization and immediate wound cover
is not carried out at the time of primary debridement,

2- Fracture patterns and bone loss determine the maost appropriate form of definitive skeletal
stahilization,

3- Exchange from spanning external fixation to internal fixation is done as early as possible.

4- Internal fixation is safe if there is minimal contamination and soft tissue coverage is achieved at the
same time as insertion of the implant.

5- Modern multiplanar and circular fixators are used if there is significant contamination, bone loss and
multilevel fractures of the tihia.
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Timing of soft tissue reconstruction
1- Local flaps are safely performed at the same time as skeletal fixation. Internal fixation is only
undertaken if soft tissue coverage can be performed at the same time,

- Free flap reconstruction is best performed on scheduled trauma lists by experienced, dedicated senior
surgical teams following adequate preparation of the patient, including imaging such as angiography
or computed tomography (CT) scanning of comminuted fractures. This should be undertaken in a
specialist center,

3- There is little evidence for the 5-day rule. Microsurgery is best performed before the vessels become

friable or fibrosed and this becomes increasingly likely after the first week. We recommend that
definitive soft tissue reconstruction be undertaken within the first 7 days after injury.

[}

Type of soft tissue reconstruction

1- All open fractures are covered with vascularized soft tissue.

2- Dressings such as those using foam with negative pressure can temporize following wound excision
but are not to be used as a substitute for definitive flap coverage.

3- Relatively low energy tibial fractures are covered by lacal fasciocutaneous flaps so long as the
vascularity has not been compromised by the zone of shinjury and degloving.

4- Strong clinical evidence to support the use of one form of soft tissue cover over another in open tibial
shaft fractures is absent. However, available experimental data would suggest that diaphyseal tibial
fractures with periosteal stripping are best covered by muscle aps instead of fasciocutaneous aps.

5- Metaphyseal fractures, especially those around the ankle, are best covered by fasciocutaneous tlaps,
including free flaps.

Compartment Syndrome
l 1- Compartment syndrome is a surgical emergency and must be diagnosed promptly and treated.
2- The early signs are paraesthesia in the distribution of the sensory nerves passing through the affected
compartment and disproportionate pain, especially on passive stretch of the affected muscles.
' 3- These important signs may be affected by the previous administration of peripheral nerve blocks and
regional anaesthesia, as well by the presence of nerve injury.
4- Compartment syndrome does not usually result in the loss of peripheral pulses, Absent pulses should

I alert the surgean to the possibility of vascular injury,

5- Intracompartment pressure measurement is performed most reliably using devices designed
specifically for this purpose. A difference of 30 mmHg or less between the measured pressure and the

l diastolic blood pressure is a reasonable threshold for decompression.

6- Every effort is made to achieve an accurate diagnosis because inappropriate fasciotomy can be
associated with significant morbidity.

I 7- The two-incision technique provides optimal access for four-compartment decampression. The medial
incision does not compromise availability of local fasciocutaneous flaps. It can also be used to extend
pre-existing traumatic lacerations to achieve access for debridement as well as provide an approach

I to the posterior tibial vessels as recipient vessels for free flaps.

5 All non-viable muscle is excised and fasciotomy wounds either closed with split skin grafts or directly,
if possible, once the swelling has reduced.

I 9- A late diagnosis of compartment syndrome is a management dilermma. Once the muscle is no longer
viable, compartment release will predispose to infection and may result in compartmentectomy or

I amputation of the limb.
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Vascular injuries

1-

O Do o~

11-

Devascularized limbs are a surgical emergency, They are recognized immediately and require urgent
surgical exploration. The aim is to restore circulation within 384 b of the injury, after which muscle
death begins. The maximum acceptable delay is 6 h of warm ischemia time.

Capillary refill in the toes can be misleading and, if the circulation is not normal compared to the
contralateral limb, there is a low threshold for exploration.

Absent peripheral pulses are not attributed to vascular spasm or compartment syndrome. A major
vascular injury is always considered and senior surgical opinion is sought.

Preoperative angiography in the devascularized limb wastes valuable time. It is possible to define the
level of injury from the fracture configuration and site of any dislocation.

Shunting significantly reduces the morbidity associated with these injuries by reducing the ischemic
time. Muscle suffers irreversible ischemic dam- age within 384 h of complete ischemia. Nerves are
also susceptible to ischemic injury.

Once the circulation is restored, the limb is reassessed with regards to the potential for salvage.

The skeleton is then stabilized before replacing the shunts with reversed vein grafts.

Proximal to the level of the trifurcation, any deep venous injury is also re- constructed.

Access incisions for vascular repair take into account the necessity for flap cover and the presence of
adjacent fractures.

Fasciotomy is performed if indicated by the presence of raised intracompartmental pressures
compared to the diastolic blood pressure. However, it is important that these measurements are
perfarmed repeatedly, as muscle swelling may not develop until several hours after revascularization
The presence of a single patent artery to the foot is not a contraindication ta free flap reconstruction
using end-to-side anastomoses. In this situation, reconstruction of the injured vessels is considered,
especially the posterior tibial artery.

Open fractures of the foot and ankle

1-

200

These are particularly challenging injuries owing to the limited local soft tissue flap options, likelihood
of injury to the neurovascular bundles, intra-articular fractures predisposing to poor long-term
function and difficulty in stabilizing the fractures.

Amputation is considered when the final functional outcome following reconstruction is likely to be
inferior to a trans tibial amputation. This is especially likely to be the case for a ‘ floating ankle” injury
ar crush injuries with an open mid- and fore-foot.

Initial skeletal stabilization is achieved with a spanning external fixator, avoiding fibular plating. There
are inherent difficulties in stabilizing these fractures as the anchor points for most spanning external
xatars rely on an intact os calcis/talus/metatarsals.

Definitive skeletal fixation is performed at the time of soft tissue cover- age. The exact configuration
will depend on the fracture pattern, with intra-articular fractures usually best managed by internal
fixation, Internal fixation is not recommended in the absence of adequate soft tissue cover as this may
be associated with an increased risk of deep sepsis.

Degloved plantar skin:
(a) If suprafascial, is defatted and replaced as full-thickness graft
(b} If subfascial and proximally based, is sutured back without tension
(e} If subfascial and distally based, is considered for revascularization.
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6- Plantar soft tissue loss is best managed using fasciocutaneous flaps and reinnervation may confer

7-

2-

Q.

10-

11-

some protection against the development of neuropathic ulceration. Dorsal skin loss can be managed
by split skin grafts or thin, free fasciocutaneous flaps.

Open pilon fractures are stabilised with a spanning external fixator. If the planned definitive
treatment is internal fixation of the tibial plafond, and provided the soft tissues permit, open
reduction and internal xation of the fibula at primary surgery may help to assist maintain the limb out
to length. Soft tissue cover should be by way of thin, pliable fasciocutaneous aps.

Injuries to the posterior tibial nerve are accurately assessed and consideration is given 1o
recanstruction of segmental defects of the posterior tibial artery with autologous vascular graft. End-
to-end anastomoses to avulsed vessels are performed with care as it can be difficult to assess the
extent of intimal damage.

Open hind-foot injuries are managed as for a diaphyseal injury when only one articular surface is
involved. When there is greater disruption of the hind-foot, a transtibial amputation is considered,
solated open mid-foot injuries are often caused by heavy objects falling on the foot. These result in
significant postoperative stiffness and pain due to ligamentous disruption and again, amputation is
considered.

Open fore-foot injuries involving the first metatarsal are treated as aggressively as open diaphyseal
injuries. When the other metatarsals are injured in isolation, a ray amputation results in a reasonable
return to ambulation,

When things go wrong with soft tissues

Necrosis of a local flap over the fracture site is managed by early return to theatre and revision
surgery to achieve healthy soft tissue coverage.

Limited tip congestion may respond to leech therapy.

Some local fasciocutaneous aps may be more prone to develop complications in patients with
comarhidities,

Free flap complications are reduced by patient preparation, careful planning and performing the
anastomoses outside the zane of injury: ideally sproximally.

There is a low threshald for immediate re-exploration of a free flap with strsuspected circulatory
COMpromise,

Deep infection requires a return to the operating theatre, fracture site exploration, debridement,
dead space management and antibiotic therapy. Fracture fixation may need revision.

When things go wrong with bone

201

1-

2

3.

Early complications with bone occur as a consequence of the original injury or from surgery.

Problems that present are: (a) Wound leakage (b} Sepsisstei(c) Loss of alignment,

Common causes include inadequate debridement, haematoma formation, in- appropriate or delayed
soft tissue cover and unstable fixation. Each cause is sought and remedied promptly.

An expectant approach is seldom fruitful and, if adopted, should be for a limited period anly.

A decision to intervene is taken if there is failure to improve,

Early problems can exert an undue influence on the final autcome unless weighed for significance and
acted upon appropriately and prompthy.

Discussion of the case with the nearest specialist center is encouraged and strgives the opportunity to
correct the problem at the earliest opportunity.

WWW.esprs.com



i—yal] pas Lygpe redly ezl o>l ) Luap)! ?
The Arab Republic of Egypt

Egyptian Society of Plastic & Reconstructive Surgeons \;Z

Guidelines

[iEs

e
£,

Guidelines for primary amputation

1-

A primary amputation is performed as a damage control procedure if there is uncontrollable
haemorrhage from the open tibial injury {usually from multiple levels of arterial/venous damage in
blast injuries) ar far crush injuries exceeding a warm ischemic period of 6 h.

Primary amputation is also needed for incomplete traumatic amputations where the distal remnant is
significantly injured.

A primary amputation is considered an option where injury characteristics include one or several of
the following: (a) Avascular limbs exceeding a 46 h hour threshold of warm ischemia (b) Segmental
muscle |oss affecting more than two compartments (c) Segmental bane |oss greater than ane-third of
the length of the tibia.

Absent or reduced plantar sensation at initial presentation is not an indication for amputation.
Amputation levels are preferably transtibial or transfemoral (if salvage of the knee is not possible}.
Through-knee amputations are not recommended for adults.

The decision to amputate primarily should be taken by two consultant surgeons with, if possible,
patient and family involvement.

Discussion with the nearest specialist center is advised when there is uncertainty or disagreement
between surgeon recommendations and patient/family wishes.

Outcome measures

Patient health status questionnaires such as the Sickness Impact Profile and Medical Outcomes Study
Short Form-36 (SF-36) provide a valuable overall assessment of the patient.

Union time of diaphyseal fractures can be difficult to assess but is an accepted outcome measure.
Rates of significant complications such as deep infection, flap failure and secondary amputation are
recorded.

Limb function scores such as the Enneking Score, which is expressed as a percentage of the
contralateral uninjured limb, are recommended.

Periarticular injuries ideally should include measures of the affected joints.

Management of severe open fractures in children

202

1-

The wound for open pediatric fractures is debrided (excised) as recommended for adults. There is no
evidence to suggest that tissues with compromised viability are mare likely to recover in children
compared to adults.

Skeletal fixation is determined by the fracture configuration. The use of intramedullary devices may
be limited by the presence of growth plates.

The available evidence suggests that children under the age of 12 years (pre- pubertal) are likely to
have shorter union times,

5Soft tissue reconstruction far open fractures in children of all ages relies on vascularized flaps, as it
does for adults.
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Guidelines of Burn

I. Emergency room management

Apply the general trauma guidelines

Primary survey

Airway: Voice, air exchange, and patency should be noted.

Breathing: Check breath sounds and chest wall excursion

Circulation: Check skin color, pulse, BP, neck veins, and any external bleeding.
Neurological assessment: Check Glasgow coma score.

Expase the patient.

Initial resuscitation

¢ Administer oxygen nasally or by mask.

e Endotracheal Intubation is done if patency of airway is at risk or massive edema is to be expected (by
ICU physicians)

Insert at least two large peripheral intravenous lines. Start Ringer's lactate at 1 L/h in adult patients or
30mifkg in children

Insert urinary catheter.

Antibiotics and tetanus prophylaxis

Pain contral with small intravenous doses of an opiate

Consult ICU physicians and other trauma related specialties if needed

Secondary survey

» Thorough history and physical examination
= Burn assessment
1. Measure the burn percent using the Lund and Browder Chart
2. Assess burn depth clinically
3. Assess circumferencial burns in extremities, chest and neck for emergency escharctomy

Il. Criteria for admission and referral
A. Al-Hussien hospital

s Admission of the following cases

Adults with Burn size 20-30% TESA

Children with Burn size 15-30% TBSA or larger percent in presence of written consultation from pediatric
intensives with available bed in pediatric ICU when needed at any time

Full thickness burn = 5% TBSA in any age group

Circumferential burns and burns involving face, hands, feet, perineum, genitalia, or major joints
Assaciated trauma and comorbid states

Electrical burns and Chemical burns

203 WWW.Bsprs.com



— iyl yan dyg0en Yy Joazill gl daaell A -
B The Arab Republic of Egypt Egyptian Society of Plastic & Reconstructive Surgeons -\:{: 4 F
Guidelines -

» Referral in presence of any of the following:

Inhalation injury {except in presence of available bed in the hospital ICU)
Adults with Burn size more than 30% TBSA

Children with Burn size more than 30% TBESA in absence of available bed in pediatric iCU

B. Bab-Elsha'areyya hospital

¢ Admission of the following cases

Adults with Burn size 220% TBSA

Children with Burn size 215% TBSA

Full thickness burn = 5% TBSA in any age group

Circumferential burns and burns invelving face, hands, feet, perineum, genitalia, or major joints
Associated trauma and comorbid states

Electrical burns and Chemical burns

» Referral in presence of any of the following:

Absence of available bed in ICU in patients indicated for ICU admission

lIl. Initial inpatient burn management

s |nthe initial 24 hours give

Adults and children with burns greater than 20% TBSA should undergo formal fluid resuscitation.
Give crystalloid 2 - 4 mi/kg body weight/%TBSA during the first 24 hours. Half in 15t 8 hours.

Add maintenance fluids containing glucose in children in addition to their calculated formula.
Fluid resuscitation, should be titrated to maintain a urine output of approximately 0.5-1.0
mi/kg/hr in adults and 1.0 =1.5 ml/kg/hr in children.

£ et o

e After the initial 24 hours
1. Standard maintenance fluids.
2. Burn losses = 1 cc/kg/%B5A.
3. Insensible losses up to one liter per day.
4. Give albumin and/or fresh frozen plasma and subtract them from calculated needs.
5. keep urine output of 1500-2000 CC/day in adults and 2-3 ml/kg/hrin children.

Escharotomies

s Done immediately in all full thickness circumferential burns.
s Circumferential deep dermal burns: for follow up till manifestations of vascular compromise.
» Faciotomy if there is still compartment syndrome after proper escharotomy,
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Inhalation injuries
Managed in collaboration with ICU physicians

Diagnosis:
¢ Any patient with a history of burn in a closed space, loss of consciousness, ar altered mental status
« patients with facial burns, cough or carbonacecus sputum
¢ Evidence of upper airway edema, including hoarseness, stridor, or wheezing.

Treatment

immediate administration of 100% oxygen

Maintenance of the airway is critical.

Intubation and extubation decisians are left to ICU physicians

Crder for

Titrated high-flow humidified oxygen to maintain 5302 > 52%.
Deep breathing exercises and chest physiotherapy.
Nebulizing 5000 IU heparin with 3 cc saline /4 h for 7 days.
Mebulize branchodilators every 4 h for 7 days

Nebulize 3 cc N-acetylcysteine 20% solution/4 h for 7 days (if available)
Early ambulatian.

Sputum cultures

Sl A A

IV. Burn wound management

Initial wound care
+ The patient's wounds should be cleansed with soap and water.
* Remove lpose and dead tissue,
» Evacuate blisters and |leave its roof as biological cover.

Subsequent wound care
Individualized according to
1. Burn depth and extent
2. Patient’s general condition

SUPERFICIAL PARTIAL THICKNESS BURN

»  <40% TBSA: Coverage with Vaseline gauze till healing or dressing with 1% Silver Sulfadiazine
» > 40% TBSA options are (in order of preference)

1. Biological dressings: amniotic membrane or allograft applied in OR under GA
2. Coverage with Vaseline gauze till healing or dressing with 1% Silver Sulfadiazine

DEEP AND MIXED PARTIAL THICKNESS BURN

s <40% TBSA: Initial treatment with Vaseline gauze or dressing with 1% Silver Sulfadiazine and areas
that don’t show healing signs after 10 days or progressing to deeper burns are treated surgically
s > 40% TBSA; initial treatment options are: (in order of preference)
1, Biological dressings: amniotic membrane or allograft applied in OR under GA
2. Coverage with Vaseline gauze till healing or dressing with 1% Silver Sulfadiazine
Areas that don’t show healing signs after 10 days or progressing to deeper burns are treated surgically
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Guidelines

FULL THICKNESS BURN

o [nitial dressing with 1% Silver Sulfadiazine
e Early excision and coverage with autograft and/or allograft

e Staged excision and auto/allografting: for large percents. Excise 10% in each operative session and
dress remaining burn with Silver Sulfadiazine

« Delayed excision: if the situation precluded complete excision of burn wound in the first weak

« Excision and coverage with allograft alone in infected burn and when the level of excision is doubtful

« Topical antimicrobials and autografting of a granulating wound: only in patients with strong and clear
contraindication for surgery or if no available blood

Hand burns
» Consult physiotherapy dept.
¢ Splinting in intrensic plus position
s Active and passive exercises twice daily.
» Early excision in deep dermal or full thickness burns

Face
» Dressing for 2 weeks by:
Moist exposure with ointment or
o Amniotic membrane coverage
o Excision should be delayed due to high healing potential

Nutritional support
+ Calculate calories and protein needs and translate into actual food assisted with feeding formulas
*  Give multivitamines
¢ If no adequate intake in 1st 3 days, insert NGT for burn > 25%

Hyperglycemia

* Random blood sugar is checked daily
o [fitis found above 150mg/d|, it should be measured every 6 hours
« Insulin therapy should started if blood sugar become persistently above 150mg/d|

Hypoproteinemia
e Always develops but it is less sever with good nutrition
+ Treated by albumin and FFP

Anemia
» Aim of blood transfusions is ta keep hemaoglobin level above 8 gm/dl
* Operating blood loss should be anticipated and replaced
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Stress Ulcer Prophylaxis
» The best prophylaxis for stress ulcers is enteral nutrition
s H2 blockers should be given if needed

Deep Venous Thrombosis Prophylaxis
» By ambulation and exercise
s By LMW heparin in bed ridden patients

Pain management and psychosocial support
» |f patient says he or she has pain, then he or she has pain.
» Analgesics are most effective when given on a regular basis so paracetamol is given/4 hours and the
dose is adjusted to weight
s Tramadol is added regularly if paracetamaol is not enough
e Stronger opicids with dressing changes

Electrolytes and acid base balance
In collaboration with ICU physicians

Management of infections
s Common infections include: burn wound infection, UTI, chest infecions and venous line infection
» These sites should always regularly checked clinically and by cultures with prompt treatment and
consultation of ather concerned specialties

V. skin banking

» Toincrease the availability of skin allografts in our department, harvesting and banking of the skin
excised in body contouring pracedures is dane as following:

s Screen cases admitted for body contouring procedures for HBY, HCW, HIV

s Harvest skin grafts from excised flaps postoperatively

 Store the skin in glycerol 85% after keeping it in glycerol 50% with antibiotic and 70% successively for
& hours of each step in room temperature

» Before use, the graft is washed vigorously and kept in saline for 45 minutes p
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