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PREFACE

This monograph is based on the practical work of the Samarkand Inter-
Regional burn Center and Burn department of RSCUMA and literary data, the
regulations of scientific and practical achievements in the treatment of foot
burns and their consequences have been analyzed.

The problems and tasks in the field of scientific research and the treatment
of foot burns have been interpreted in detail and systematically.

Particular attention has been paid to necrectomy, the application of
biological coverings and autodermoplasty. Treatment of thermic injuries of
bones and joints and the clinical principles of the elimination of different
deformations, localized in the foot area, have been described.

Simultaneously, typical methods of foot joint mobilization, all degrees of- |

generalizations concerning the principles and possibilities of deformation
elimination and their classification have been made. Sk
Scientific treatment of burns, foot deformations and the pml ";
functional treatment after operations have been described in detail. Direct and
follow-up treatment results depending on severity of 1 injuries have been s u,,'““"-;;'.';-
This treatise is illustrated by colored figures and schm!mt mi =%;Y , the
material more understandable. ‘ _. 1 £ o~
There are 105 ﬁgures 19 tables and this mon aur B * _*
in i gists, orth edists and surgeons
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INTRODUCTION

| The problem of the rehabilitation of patients suffering from burns deserves
s close attention. In the conditions of Uzbekistan, foot burns make up 15% of all

burns, among them, 40% of the patients are early age children, with lngh_
specific gravity of contact injuries (sandal bums), accompanied by especially |
SEVere course. Sl

Absence of a scientifically proved and reliable system of registration an& il ‘"
control of patients discharged from inpatient department, programs of
dispensary care, conservative and surgical treatment of bum consequence
result in malformations due to fatal secondary changes in osteoart:culm
- apparatus, relative shortening of tendons, vessels and nerves, lagging behind '.
ol Al of limb during growth, invalidity and complete disability in the future.

B

who underwent foot burns. o
In medical literature and public health practices particularl; nportant

problems of the rehabilitation of a patient with foot buns are mt opec cted.

Specifically, a system of surgical rehabilitation including dispensary ¢ "'; "~f

patients who underwent foot burns has not been develaped;* e a.gi m’m f_* ed
methods of conservative rehabilitation are not eﬁ‘ecuvq There ar :fLJ;.* {J“
t¢13331ﬁcatmns of the cicatrical contractures af ‘. 1L_}=- fu feet
”‘Wﬂtﬁbﬂtmg to the choice of the operative mg_ﬁ - t s up
Eﬂi@ds of plastic surgery operatmns result in b outcome
a"‘ itients, i | :
What correlation must be betwe
Tif_){‘-‘ Tjﬁﬂaj‘jﬂﬁjlr ? ¥ _;

J 19 { irsltl h'nit:;? t uu‘n ]\r%!l'uilf{-{,qﬁlhmﬁ?t alsl SNC!

ue “."P. 1€, nt !: !_g L“-.:' 1_&_ t_! r_c_-i._u i
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facts subs #j_ .‘; the expedleney of publication of the presented

| '11,','. ﬁt..f te ';:g*u' ' p,ceumulated by the author during a period of
ars ?jisi;;-a ‘r:al praetlee at the Samarkand Interregional Burn

than 40 *'Je f” eal ebsewatlens and also the experience of more than

'-u.—I-— --..

,“1':..; ,L.;r"r; jons in the foot area permit the author to have a

-l""'"'h'l'.

yach re}(_jﬂ muggested methods of foot burn treatments and their

and to fj‘,s” lils own suggestions on the elimination of bum

"h._

'.'. r 1 n I {j : i
le l.' lh 1‘ L.J—i-i ':"‘ Cd.
The AT E;: sed .Qn keeping patients with burns and post burn
‘ormations of ;,nt ‘ank ejemt and foot under observation for many years in ART I: BURN =
rkand m"n- r-Re -;iu Bumn Center and in the Bum department of P I' B S OF THE FOOT
presented book aim to show contemporary

i:;-: _post burn complications in the foot area; to
; to determine the principles of their treatment, to
ilite 'e..tse}f 1 plastic surgery operations and make their modest

o1 :;. the HF.Jn”.. *onofthls complex multifaceted problem.

‘I .[‘-“-




Chapter 1

PROBLEMS AND AIMS OF THE SCIENTIFIC
INVESTIGATIONS OF FOOT BURNS

- Burn trauma brings about serious medical, social and economic problems
. | [1]. Development of heavy industry and chemical industry as well as wide use
« e of electrical energy in everyday life contributes to significant increase in the
frequency of burn injuries. o
The findings of publications reveal that a substantial number of patients
. - suffering from burn trauma make from 5 to 12 percent of peace time tm:mas h
' - Bumns take 2™ — 3™ place in a common structure of traumatic injuries
& Thus in the United States almost 2 million people suffer from burns ev ,“
year; approximately 100,000 persons with bumns need hospltahmtnm [md
about 4.000 deaths result from house fires and 1,250 result from other s ources,
including motor vehicle and aircraft crashes, contact with electricity,
chemicals and other sources of fire or flames [4]. L. '53 g 4%
- Every year 400-500 patients with burns are registered in R and a
' 0, S fourth of them need hospitalization [5]. In Uzbeklstan 7,500 patients with
burns are treated every year [6]. iy -J?T; s

s 30

Over the last 30 years the foundation of bum um"___'__j-f_ihea evelopment of

new methods of the correction of homeostasis and th& wi ide : u of active

.

"I

‘"‘"J
*s“fglcal tactics with the employment of skin grafts m: {a e it !1

e 1.

Emﬂy increase the sumval ofpahents%ﬁ‘i 1 dee w&- %*:-“-’t ivi




6 Babur M. Shakirov

cosmetic injuries and their effect on life quality have not been studied yet, i
spite of a high percent of invalidism. 41

In publications [10, 11], accessible to us, 1t 1S noted that the most freqrjlem
causes of burn foot traumas appeared to be: hot water, fire and varioys
substances used in high temperature industrial processes.

The cases of foot burns occur rather frequently. As a casuistic one, is the
case of feet burns in Saudi Arabia, which was described in 12 persons, 8 of
them were ill with diabetes who received burns of the foot plantar surface
during a holiday mass [12].

Technological processes, the production of building material, can be
considered as dangerous industrial factors that can cause foot burn traumas.
Thus, in Egypt, where the cement industry is considered to be an important
component of the economy the number of people who had suffered from foot
burns in only one plant with a total number of 3.200 workers during the period
from 1991 to 1995 was 155 people. They got burns during their contact with
hot cement powder [13, 14].

An effective but potentially dangerous heating system, sandal, is still used
in some regions of Middle Asia. A sandal is an ancient, primitive heating
device Ehat 1s used by both poor and rich people. Even today this traditional

system 1s used, especially in the mountain areas, for heating the lower part of
the human body.

Withh:h:?rhi';:tca::z; I:E:P:azi ;H tafke:s sitdar.ougd the table, cal.led a sandal,
cases, when children sit side b : 'Z mg;h il catiog. In those
However, children, especiall ty dS:llE QRO ey e I'mt e praced
| ;nd i imy oddlers, when left unsupervised, can crawl

0 the coals. As a result, they can suffer severe

burns followed by serio icati
(15, 16] Y us complications, such as contractures and amputations

Problems and Aims of Scientific Investigations of Foot Burns 7

delayed growth of extremities, invalidism and working disability in the future
The situation 1s intensified by the fact that specialized rehabilimﬁné
epartments for patients suffering from foot burns are absent.

That s why the increase in the qumbem of disabled people due to deep
and extensive foot burns presents a difficult social and economic problem on
the one hand and brings up a number of tasks to improve the organization and
rehabilitation methods on the other hand. In public health literature and
practice there 1s a deficiency of information resources for the rehabilitation of
patients with foot burns. There is also no developed system of surgical
rehabilitation, including dispensary care for patients suffering from foot bums;
and methods of conservative rehabilitation are not carried out effectively.

There are no effective classifications of cicatrical contractures of ankle
joints and feet contributing to the choice of surgical techniques. It is unknown
which methods of plastic surgery operations result in the best outcomes in
patients; what the correlation must be between functional and aesthetic factors
in choosing and in fixing the conditions and outcomes of performing surgical
and conservative treatments.

The work 1s based on the medical care provided for several years in
patients with burns and post burn deformations of ankle joints and feet that
were treated at the Samarkand Burn Center and the Burn department of
RSCUMA. The authors of the presented work aim to introduce a
contemporary description of burns and post burn complications in the foot
area; to develop their classification; to determine the principles of their
treatment, to improve restorative and plastic surgery operations and to make
their modest contribution for settling this complex, multifaceted problem.

C
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Chapter 2

ANATOMY OF THE SKIN AND FOOT

The skin of the foot has a rather complex structure with its own features.
The skin is usually subdivided into two types — thick and thin which is
associated with the different thicknesses of the epidermis. The thick skin
covers the plantar surface of the foot by 2mm thickness according to the data
of V. Shpaltegolts 1 cm by Soutwood, up to 4mm by B. Petrov. It is
characterized by a thick epidermis with a special powerful keratin layer and
thin derma on its external surface. The dorsal surface of the foot has a
relatively thin epidermis and its corneal layer is also comparatively thin. In
children and elderly persons the skin is thinner than in adults. In children 1n
the first two years of life the average thickness is 1 mm, from 3 to 7 years it 1s
1-1.5 mm; from 7 to 15 years — 1.5-2 mm and only by 20-25 years does it
reach 3 mm.

The integument system consists of two major layers: the epidermis and
the dermis. The epidermis varies from 0.07 mm to 0.12 mm in thickness with
the deepest layers found on the soles of the feet. Although the epithelial layer
is subdivided into five separate layers, each with their own functions, the most
Important layers are the stratum corneum and the stratum germinati*trum._'I:he
stratum corneum is composed of dead keratinized cells and surrounding .hpldS
that inhibit the passage of physical, chemical and noxious agents found in the
environment. This layer also protects the body against the invasion ot_‘ micro-
organisms. The innermost layer of the epidermis, the stratum gemmanVM, 1S
f€Sponsible for the reproduction of new epithelial cells that migrate toward the

Surface to replace the outer layers.
The dermal layer ranges in thickness fro '
the epidermis. This layer is composed primarily

m 1 mm to 2 mm and lies below
of connective tissue and



Babur M. Shakirov

o
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i : .t rtive bed for the
B | bundles and provides a nutritional suppo

. ﬁﬂﬂﬂgmoustﬁbt::n the dermis is a highly vascular network, called tl}e rete
epl’dﬂ;nls which is composed of venules and capillaries that nourish the

wascular epidermis. Nerve fibers, called Meissner’s corpuscles, also originate

in the dermis and are specific to the sensation of Fopc |
Additionally, the corpuscles of Vater-Pacini (pressure), Ruffini (heat),

and Krause (cold) are located in the dermal and underlying subcutaneou‘s
layers. Of particular note in the dermal layer are the sweat *glan-ds. anfi hair
follicles, which, with their epithelial lining, serve in the re-epithelialization of
partial thickness wounds. |

Beneath the dermis is the hypodermis, which contains the fat, smooth
muscle, and areolar tissue. This layer is irregular in shape, varies in thickness
from one part of the body to another, and is anchored by the connective tissue
originating in the dermis. The hypodermis acts as a heat insulator, shock
absorber, and nutritional depot that are mobilized during starvation (Figure 1).

-

FOOT ANATOMY

- The skeleton of the foot begins with the talus, or ankle bone, which forms
- part of the ankle joint. The two bones of the lower leg, the large tibia and the
- smaller fibula come together at the ankle joint.

i ':ﬂhﬁ.t_wo bones that make up the back part of the foot (sometimes referred
il ';ig;}'ﬂjg hind foot) are the talus and the calcaneus, or heel bone. The talus is
- connec ted to the calcaneus at the subtalar joint. The ankle joint allows the foot
 to bend up and down. The subtalar joint allows the foot to rock from side to

side.

.

!

wn the foot from the ankle is a set of five bones called tarsal bones that

E -:;. F .I'"r" j-:|ﬁ?-j:;h1_¢1 1- :
IR WWECLL

s jogedt %sa group There are multiple joints between the tarsal bones.
__1:;_,..4__...; fw‘wﬂ 15 ': ted in one direction by the muscles of the foot and leg,
it e g 20d. o & very riid sructure, When they ar
wisted in 'T’ﬂu osite direction, they become unlocked and allow the foot to
conform to w al ever surface the foot is contacting,

The tarsal bones d to the
sal b :r dEe conneeted .-tp-the five long bones of the foot called the
WO groups are fairly rigidly connected, without much

a.l TIE -|l. k :I I"-'r.. -.-._._r :.- -_.-'I:.l__.' ] |
il dl l'”_:.ﬁ;.['.p:}[r“l__: .

- _EI_IJ_E‘I-J T :
o e ones ofthe toes, the phalanges. The joint between
 the first J””_j ed the metatarsal phalangeal joint
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(MTP)- These joints form the ball of the foot, and movement in these joints is
very important for a normal walking pattern.

Not much motion occurs at the joints between the bones of the toes. The

big toe, Or hallux, 1s the most important toe for walking, and the first MTP
joint is a common area for problems in the foot (Figure 2).

—

Figure 2. Skeleton of the foot.
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B
the soft tissues that attach

' ts. Muscles and Blood Vessels are ' ' .
S lar to tendons. The difference is that lower leg whose tendons connect in the foot. Contraction of the muscles in the

: simi

z’;fn?abtt:cn? t.nfl‘;ila;:tzgt;:;::ggth of these structures are made up of sma| leg is the main way that we move our feet to stand, walk, run, and jump
fibers of a material called collagen. The collagen fibers are bundled together to (Figure 4).
form a rope-like structure. Ligaments and tendons come in many different
sizes like a rope made up of many smaller fibers. The thicker the ligament (or sborsql
tendon) the stronger it 1s. | urface

The large Achilles tendon is the most important tendon for walking, Ahd %mr

allicus

running, and jumping. It attaches the calf muscles to the heel bone to allow us
to rise up on our toes. The posterior tibial tendon attaches one of the smaller o ] 8 e,
muscles of the calf to the underside of the foot. This tendon helps to support HOETE
the arch and allows us to turn the foot inward. The toes have tendons attached _ J ‘ ) 4 \m ﬁ
on the bottom that bend the toes down and on the top of the toes that straighten iy
the toes. The anterior tibial tendon allows us to raise the foot. Two tendons run
behind the outer bump of the ankle (lateral malleolus) and are attach to the
outside edge of the foot. These two tendons help to turn the foot outward.
Many small ligaments hold the bones of the foot together. Most of these
ligaments form part of the joint capsule around each of the joints of the foot. A
joint capsule is a watertight sack that forms around all joints. It is made up of
the ligaments around the joint and soft tissue between the ligaments that fills hallicus
in the gaps and forms the sack (Figure 3).

Plantar
Surface

CMAG 2o

Figure 4.Muscles in the foot.

Dorsal
surface

Figure 5, Blood supply to the foot.
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rol ij ma amuscles in the foot. Most of the muscles of the
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% ;t n | la yers on  the sole of the foot. These muscles move the toeg

e

I :-m'r rl n'l' fil:r1511=! i_j_' i the SOIE Ofthe fﬂﬂt

| dire ;Jwr:w of the:se arteries is the dorsal pedis that runs down
top J, :’ f 1;'-‘}:]:';1 nu can feel your pulse where this artery runs in the Chapter 3
nidale _{-H sn ﬁffmt(FlgUIe 5)
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3 A SIMPLE GUIDE TO BURN TREATMENT B

OF THE FOOT i

. S

Burns or thermal injuries of the foot occur when scalds, contact burns or
flame burns destroy some or all of the different layers of cells that form the
human skin. For traditional reasons, skin injuries occur due to the sandal, ash,
chemicals and electricity. r gl

Burn depth depends upon the amount of heat transmitted to the skin. Th:s 4
depends upon two elements: the temperature of the flame, hot liquid or solid
body and the duration of exposure. Burns are classified accordmg to depth and
are identified by four degrees of burn. #

First Degree Burns

Clinical Signs: painful erythema. . ot U
_‘h}hstology epidermis is partially destroyed; basal membrane
~ Prognosis: healing in a few days. (Figure 3.1 and 3.2)
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p ( Second Degree Bum

---------
-----

Figure 3.4.Patient B, a 1. 7 year old girl was hospitalized at the Burn department of
RSCUMA. Diagnosis: Thermal burns of the right dorsal surface of the foot of the II
degree. Patient’s foot on the second day after getting burn trauma.

Figure 3- 2, Patif:nt A, a 69 —year-old women, was hospitalized in the Burn department
of RSCUMA. Diagnosis: First degree thermal burns of the left shin and foot. Patient’s
foot on the second day after getting burn trauma.

Third Degree Burns
Second Degree Burns (Superficial) Clinical Signs: erthyema, blisters, underlying tissue does not blanche with
o : pressure _ 15
_ Clinical Signs: erythema, blisters, underlying tissue blanches with Histology: basal membrane is entirely _dﬁ“‘?yed; dermis ~ partially
pressure destroyed, epidermal cells still present around hair follicles. =8 ik
n which

Prognosis: healing in three — four weeks, or there is no healing,

Histology: basal membrane is partially destroyed.
case it may require grafting (Figure 3.5, 3.6, 3.7).

Prognosis: healing in ten-fifteen days (Figure 3. 3. and 3. 4).
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o
< Fourth Degree Burns
Third Degree Burn
Clinical Signs: brown, black or white; no blister, no sensitivity.
Histology: epidermis and dermis are totally destroyed; subcutaneous tissue
no more or less injured.
Prognosis: no healing with the exception of edges. Grafting is required
(3.8.).
Figure 3.8. Patient F, a 9 month old girl, was hospitalized in the Burn department f:rf
RSCUMA. Diagnosis: Thermal bumns (sandal burns) of IIIB-IV degree of both shins
Figure 3.6.Patient C, a 1.2 year old girl, was hospitalized in the Burn department of and feet. The patient twelve days after getting burn trauma.
RSCUMA with diagnosis: Thermal burns of both feet IIIA degree. Four days after
getting burn trauma.
Figure ' Fi ' 24 vear old girl, was hospitalized at the Bum departmen t of =ty
e 3.7, Patient D, an L1 ~year-old grl, was hospitalized to the Burn department of RS CUMA o | bums of both IR shin and foot and right foot o IB-
:RS '__’- VIA diagnosis: Third degree thermal burns of both shins and feet. The patient SCUMA. Diagnosis: Therma o the bum traum: (Contact burn). RS E A =
getting burn trauma, IV degree. Seven days after getting uma. "‘“1.
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Depending on the location of the affected deep tissues, course and
complication of the following classifications of foot burns was proposed in our

clinic:
According to the depth:
L. Superficial damages of the foot of I-1I degree: Chapter 4
1. Bums of dorsal surface of the foot.
2. Bumns of plantar surface of the foot.
3. Circular burns of the foot. ) el
II. Dermal foot burns of IlIA degree: X - S R i
1. Burmns of dorsal surface of the foot. FOOT BURNS: EPIDEMIOLOGY | it
2. Bums of plantar surface of the foot. AND MANAGEMENT Bt
3. Circular burns of the foot. | | .'" "R= _
II. Deep burns of the foot of IIIB-1V degree: e .-,~
1. Deep foot burns with impairment of the tendon This is a retrospective study of the epidemiology and treatment of lsa]aﬂ
2. Deep foot burns with impairment of metatarsophalangeal joints. foot burns at the Samarkand Inter-Regional Burmn Center and the Bilﬁ
3. Deep foot burns with impairment of foot bones. department of RSCUMA. This study suggests a protocol for thc ﬁi i 1.‘ gk
management of acute foot burns. This protocol states immediate referr 1 of al |
Corresponding to the series of: foot burns to the burn center, admission of these bum pat:ents i& le; f*ﬂ
elevation, regular wound cleansing with change of dressing and prop *5” Hr :: %
1. Without impairment of the toes functions antibiotics. |
2. With impairment of the toes functions
3. With impairment of the finger functions |
- 4. With exarticulation of the toes: | INTRODUCTION

«.-'.1
-

Only rare papers on the problem of foot burns can be .a‘mfﬁ. n -T o
| foreign and national scientific literature [1, 2] Ir ””f*‘ ent USRI
A | problem in scientific literature and frequent post-burn co
'Dh i :ﬂn#hnﬂlﬂ‘ level of the toes in disabilities lmpe]led us, the staﬁ’ mﬁmbﬁfﬁ ;ﬁf*‘ u* part
| ﬂm ik '-. ; | | RSCUMA and Inter-Regional Burn Center, to carry aﬂ.’l
”""' ’h '"rﬁ "I L | Faot burns mvolve a specmhme& Wﬂﬁf n and althou
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Burmns to the feet usually occur in all ages, both in children and the elderly
and result in disability [5, 6]. Burns to children’s feet are often due to a sandg]
and hot water, as an infant’s skin is thinner and hence more susceptible to ;;
full-thickness injury [7, 8].

Treatment of foot burns depends on the depth of the burn. The aggressive
management of superficial partial thickness foot burns to prevent infection
may prevent the progression of a superficial partial thickness burn into a deep
partial thickness burn which is known to occur with infection [9].

Treatment of a full thickness burn is usually performed by eschar excision
and wound coverage by a skin graft [10]. The skin on the sole of the foot is
highly specialized and thick and even though foot burns are olten initially
clinically assessed as full thickness burns in some cases it may heal in
conservative treatment due to the skin characteristics. It was documented in
pediatric foot burns that conservative treatment should be the treatment of
choice for all pediatric burn wounds and if healing has not occurred within 3
weeks, only then should excision and grafting occur [11]. Early complications
such as infection, cellulitis, delayed wound healing, graft loss and late
complications such as dryness, hyperkeratosis, ulceration, keloid and
hypertrophic scarring, scar contractures, decreased range of movement, altered
gait patterns and complex regional pain syndrome were documented in the
literature [12].

PATIENTS AND METHODS

This database includes the admission date, the name and age of all
hospitalized patients as well as the total body surface area, depth of burn and
mechanism of injury. The data about each patient was collected and includes:
demographics, etiology of the burn, occupation of the patient, location of the
accident, co-morbidities, characteristics of the burn, treatment, complications,
outcome, admission, swab results, prophylactic antibiotic use, and presentation
of delay and length of stay. Three hundred and sixty —seven patients were
identified by the database with isolated foot burns. 138 patients were included
in the study. 87 patients were classified as pediatric (less than 14 years old
with 48 males and 39 females. 51 patients were classified as adults (older than
14 years), with 24 males and 27 females.
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RESULTS

1. Burn Depth

Burns were classified as superficial partial thickness, deep dermal, full
thickness or mixed. 30.43% of the patients (42) were classified as having
superficial partial thickness pedal burns, 27.53% of the patients (38) had deep
dermal burns, 18.85% of the patients (26) had full thickness burns and 23.19%

of the patients (32) had mixed depth pedal burns.

I1. Etiology Compared in the Adult and Pediatric Groups

The adult group included 53 patients, of these patients the most common
etiology was a scald in 58.49% of the (31) patients, sandal burns in 26.41% of
the (14') patients, chemical burns in 7.55% of the (4) patients and elect:fical
burns in 7. 55% of the (4) patients. The pediatric group included 75 patients
and sandal burns was the most common etiology (77.33% of the (58) patients,
scald in 16.0% of the (12) patients, and hot ash and asphalt burns in 6.67% of

the (5) patients (Table 4.1). .
Most of them were children under three years of age who fell into sandal

heaters. In these cases, the sandal bums caused especially deep and severe
injuries to tissue due to immediate contact with the burning agent.

IT1. Place of injury

The most common place of injury was at home in 77. 54% of the If?tients:
(107), followed by work, 17. 39% of the patients (24), and finally “other’

cases in 5.07% the patients (7) (Table 4.2).

IV. Management

ationary treatment. The length of hospital

All 138 patients underwent st ¢
i days, with an average stay of 11 days.

stay varied and ranged from 4 to 39



24 Babur M. Shakirov

Foot Burns: Epidemiology and Management 25

——

The management of isolated foot burns was divided into conservative and
surgical treatment. 41.30 % of the patients (57) were managed conservativel
with dressings and strict elevation to manage edema for at least 24 hours and
58.70 % of the patients (81) also underwent surgical treatment, 1n additiop tq
dressings and elevation. All the 81 patients having surgical managemen
underwent necrotomy -10 (12.35%), necrectomy -29 (35.8%), tangentia]
excision -26 (32. 0%) of their burn and split skin grafting and 16 patients (19,
75%) underwent exarticulation (one patient underwent amputation below the
knee and 15 patients underwent toe exarticulation) (Table 4.3).

COMPLICATIONS

Complications occurred in 35.51% of the patients (49), with this 7.97% of
the patients (11) had more than one complication. The most common
complication was hypertrophic scarring that was documented in 13.77% of
patients (19) - 21.74% of the patients (30) with burnt contracture were children
below 16 years of age. The second most common complication was graft
loss/delayed healing which occurred in 10.14% of the patients (14). Wound
infection occurred in 6.52% of patients (9). The most common infectious

organism was Staphylococcus aureus, other infections included Pseudomonas
Table 4.1. Etiology of burns in isolated foot burns in the adult

and pediatric groups S e

Etiology of burn Adult patients | Pediatric patients tibiotice tise
Scald 31 (58. 49%) 12 (16. 0%) I. Antibioti
Sanda} 20 15 Vo) 28077 3374) Prophylactic antibiotics were given in 87.68% patients (121). 66.1%
Chem{cal 4 (7. 55%) - patients (80) were given ceftriaxone, 17.4% patients (21) were treated with
Electrical 4 (7. 55%) - amikacin, 10.7 % patients (13) with gentamicyni and 5.8% patients (7) had a
£ iash and asphalts - 2.(0,61:20) combination of the above.
Total 53 (100%) 75 (100%)

Table 4.2. Place of injury

Home

107 (77. 54%)

Work

24 (17. 39%)

Other cases

7 (5. 07%)

II. Microbiology

Most patients had combinations of bacteria, but the results 'clearly show
that Staphylococcus aureus was the most common Organisi 1siolatefi. Not
included in the table due to the small number was the isolation of

Total 138 (100%) streptococcuspneumonia, Klebsiella and Candida. However sw.ab results ha\fe
been found to be useful in guiding antibiotic treatment if the wounds
Table 4.3. Management subsequently become infected (Table 4. 4).
Conservative management | 57 | 41.3% Table 4.4. Results from admission swabs in isolate foot burns
Surgical management 81 | 58.7%
e necrotomy 10 | 12.35% Bacteria :
e necrectomy 29 | 35.8% Staphylococcus aureus (gram + ve cocei, ael:ﬂbw) : 24 (17:39%)
e tangential excision 26 | 32.0% Staphylococcus aeroginosa (gram *+ Ve €occl, aernb:‘):) s
[ e exarticulation (amputation) | 16 | 19.75% Staphylococcus epidermidis (gram *+ ve coccl, 3072, )
No growth 11(7.97%)
Othes Wt 138 (100%)

Total




26 Babur M. Shakirov

Foot Burns: Epidemiology and Management 27

——

I11. Follow-up Period

Rehabilitation of patients with deep foot bums is done by means of
complex treatment measures both medical and surgical, which are intended to
correct the general somatic state, prophylactics against the development of
joints osteoarthritis and foot phlegmon. Providing an adequate regenerative
process 1 the burn zone and cutting dead joint segments prevents the
development of contractures. To sum up the above mentioned reasons, the
investigation of consistent methods for the treatment of deep foot bums is

60. 1% percent (83) of patients with isolated foot burns were dischargeq
within 6 months and 24.64% (34) after 6 months. 15.22% (21) of the patients
did not attend follow up appointments.

DISCUSSION considered to be of great importance today. There is no confusion when
dealing with deep burns; the only method of treatment is surgery.
In modern clinical surgery the treatment of deep burns is considered to be We suggest an aggressive initial management protocol for foot bum
one of the more complex problems having not only medical but also social and injuries:
economic significance. According to the registration date foot burns comprised
5 to 14% of all burns and they can be explained by the mechanisms of the burg o Immediate referral to a burn center is essential. _
taking place in part due to risk factors caused by footwear (shoes, boots, etc.). e Admission for at least 24 hrs with strict foot elevation to reduce the
The increase of bum trauma incidences in these countries may be swelling. : :
associated with the high development of the power and chemical industries e Regular wound cleansing with Flamazine, Bactigras or Aquacel Ag
and also with a high level of road accidents. In Central Asia, and particularly and an assessment of burn depth and fUHU'W up _treatment.
in Uzbekistan, many instances of burns take place in homes due to the use of o  Prophylactic use of antibiotics to prevent infection.
sandal heaters. e We consider this aggressive immediate management of foot bumns
Isolated foot burns in the pediatric group are caused most frequently by helps to reduce the progression of the b‘_lm ‘%ﬂPth: he’f"ce decreases the
sandal usage at home. Our results are compared with previous studies [14]. complication rates and the need for surgical intervention.

Scald burns are almost as common as sandal foot burns in the pediatric group.
Seventy-five (75%) percent of the isolated foot bums were treated

[6] Barret, J. P. & Herndon, D. N. (2004). Plantar u
epidemiology and sequelae. Ann Plast Surg, 53(5), 462-4.

conservatively with dressings and again these results are comparable to REFERENCES
previous studies. To date no randomized control trial has been carried out L edical
comparing conservative therapy verses grafting in certain scald and sandal foot [1] Brigham, P.A. & Mc Loughlin, E. (1996). Bum incidence and medic
burns. Foot bumns are often colonized with infections from the surrounding care in the United States: estimates, trends and sources. J. Burn Care
skin, which can account for the multiple systemic antibiotics which were given Rehabil, 17, 95-107. o3 et
to most foot burns treated either in or out of our patient departments and this [2] WHO Report. (2002).The Injury Chart Book: a graphical overview o
could account for the lower infection rate. the global burden of injuries, 27-34. ), 192
[3] Zachary et al. (1987). Bums to the feet. J. Burn Care Rechab, 8(3), 192-
194. -
CONCLUSION [4] Shah, B. R. (2002). Burns of the feet. Clin Paediatr Med Surg, 19(1),
109-23. it e _
. ‘ i ’ _ (2007). Foot bums: Epidemiology and
Treatment of patients with foot burns is still one of the important tasks of (5] Hemington-Gorse, S. et al. ( ; |
| ; P i management. J. Burns, 33(8), 1041-1045. dacl
modern combustiology because of the functional significance of the studied g : bumns in clnlm

~ joint segment.
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Chapter 5

These recommendations are intended as a guide for “first responders {, CRRRE |
informed bystanders, health clinic workers, paramedics and other m '.u. e ; 15 &

=1 F‘
emergency medical personnel: Mol r S

Remove heat source.
Look for associated trauma.
Remove non — sticking garments. ok
Cool the burn with cold water (best between Soon-as
possible. Cold water relieves the pain, remam m- neat and lowers
' i. the temmramre in the u:qured 'I:lSSuﬁS ThlS’ D) 3 “*‘,‘j-.r; 1““ . _'
. v ' the skin, and increases the chances of sur Ey_ -if‘~':'z_u_=;;.,;i?-:.i
B living cells. Cooling can be eﬂ'ecuvﬁﬁr' "W‘-,, tes a
A | injury, and can be continued until pain no lon
: stops. Thewatermustbe“cle&n“bu 'ﬂ ’*H 1s of
5. Estimate burned surface mhﬁ b ““‘*f* * i
6. Apply first aid dr "g‘if‘ ho! wwﬂl r cli S ean npi
~ the wound in a clean tc “'%W'“f nsport. Otherwise:
L clear iﬁehlm with an-
. 'f C}g"w:u vater.

B I

.....
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S e bl : : foot area or to stop its development in the shortest time it is necessary to carry
I1I. Separate: toes with la)'fers of dreSS}I?g. out an adequate conservative treatment. ¢ ontributing to rapid rehabilitation of
7. Take the patient to a medical care facility for treatment. the flat skin covering the foot and preventing the development of hypertrophic
cicatrical and post bumn contractures of the foot. Proceeding from this, the
main problems associated with the treatment of purulent injuries are the
Ambulatory Care of a Burn patient following:
* Give tetanus prophylaxis. The first stage of wound processing:
¢ Clean the foot burn with an alcohol free antiseptic solution or with
soap and water. e Suppress the wound infection;
* Dress the burn wound by applying one layer of gauze Impregnated e Normalize the local homeostasis (liquidation of hyperemia, acidosis,
with petroleum jelly and cover it with several layers of absorbent excessive proteolysis)
gauze. Keep toes separated. o Activation of the rejection of necrotic tissues, absorption of toxic
* Give written instructions to patients to come back before the end of discharge from the injury and the prevention of microbes and tissue
the third day in case of fever, or if the dressing soaks through, is destruction.
malodorous or is disrupted.
* Local treatment in the foot area begins with a cleansing of the bum The second and third stage preparations must be the following:
injuries. The cleansing is carried out in a clean dressing room,
following aseptic rules after anesthesia has been administered. The e Prevent secondary contamination with simultaneous suppression of
injured areas of the foot are washed with soap and warm water or the residual micro flora growth;
weak solutions of antiseptics; remove dead tissues using swabs soaked * Provide a protective environment for regenerating tissues;
in a solution of antiseptics, warm water or detergent. Visible mud is * Provide directed stimulation of reparative processes in th‘? wound
removed by a swab soaked in betadine or iodopyrine. Foreign bodies * Provide activation of metabolic processes in tissues and improvement
or thickenings are carefully removed from the burnt surface with a of local blood flow.

gauze pad soaked in a solution of above mentioned antiseptics. : .
Ruptures of the epidermis and cysts are excised by sterile scissors. The extent of knowledge about the regularity of the healing of bum

The bumnt surface is then irrigated with a 3% solution of hydrogen injuries in the foot area resulted in different treatment protocols of b_ur.ns
peroxide or furacilline. Intact cysts of small and middle size are not depending on the depth of injury in the foot area. The presence of a superficial

processed but the large ones are undercut at the base and their content layer of dead tissues, marked by impaif‘_'meﬂt of microcircul?tion and a;i;c?ﬁ
is released. After this the biological layer prevents the burn surface whole structure of cellular and biochemical changes are specific for sup

from trauma. The pain is decreased by bandagine which creates and border burns of the foot. : -
favorable conditions for epithelization. SE It is known that the foot burn is characterized by irregular damage (dorsal

surface, sole surface or combined damage); because deep‘ 11001'0313 can:
intermixed with superficial damage and so the depth of the injury will not

| ) the same in the burned area. |
Local Conservative Treatment Local treztmu:::t in superficial and border burns must be targeted to the

creation of favorable conditions for their h'ealing in the Shmt P““;d ﬁm
and must provide protection for the injuries from mpajrmgnts an -m&em’ g3l

Local conservative treatment of burm injuries in the foot area is based on

i prevent the development of purulent inflammation in the burmn injury of the BGRIT E |i1
. | T e ST
I JIL II . .
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and if necessary to carry out an effective treatment of any infection ang a
stimulation of the reparative processes.

In the early stages immediately following a burn of the foot it is
reasonable to use antibacterial treatments. If inflammation develops it is
necessary to use preparations to which wound vegetating microorganisms are
most sensitive. Preparations with an antimicrobial effect must be used in all
stages of the wound process, but the dosage is not the same:

e Fluid dosage forms; ;
e Soft dosage forms (they are provisionally subdivided into the ;_f"é
following groups: ointments, creams and aerosols); -

e Solid dosage forms. Figure 5.1. Patient Y, 34-year-old man was hospitalized at the Samarkand Inter -
Regional Burn Center with diagnosis: Thermal burn (IIIA-IIIB degree) of left shin and
If there is no marked suppuration of the wound, rebandaging is done every foot. The patient’s third day after getting burn trauma.

2-3 days. If there is wound suppuration of IIIA degree, the burn treatment
must be started with a wet to dry dressing protocol that contributes to the
development of a thin, crust, consisting of necrotizing layers of skin and fibrin.
Iodine preparations (1% solution of iodopyrone, iodopovidone and betadine),
and multicomponent combined ointments (levomycol, levosin, vascopan with
levomycol and others) contributes to the development of thin crust.

The IIIA degree burmms may be healed without suppuration. If
epithelization of the IIIA degree burns is prolonged, stimulators (aloe,
vitamins, and anabolic) are used. It is necessary to underline that, at present in
the treatment of IIIA degree burns; the quickest drying crust is used in order to
prevent infection. Drying of dead tissues is achieved by physical methods of

treatment (Figure 5.1, 5.2, 5.3).

Removal of Dead Tissue

Deep foot burns of IIIB-IV degree will not heal by them so treatment must
focus on a quick cleansing of dead tissues and preparation for plastic surgery.
The phase of the injury process and the character of the injury are determined.
The preparations used for the rejection of necrotic tissues from the surface of
the burn injuries must have an osmotic, antibacterial, necrolytic effect. They

- must contribute to the cleansing of nonviable tissues and outflow of exudates

| __..-,,u m the surface to the bandage and also suppress micro flora in the wounds.

Figure 5.3, The patient before discharge.
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The other important issue in the treatment of deep foot burns is to speed
up the rejection of dead tissues. Detritus is the nutritional medium for the
development of microorganisms; dead tissues prevent the development of
granulation and epithelization of wounds. Bumn crust is the source of possible
septic complications. Spontaneous rejection of necrotic tissues may prolong
the recovery by 4-6 weeks and thus the tactics of the local treatment of burn
wounds was focused on the quickest methods of cleansing necrotic tissues
from the wounds.

The rejection of a wet crust occurs quicker. However toxic conditions are
more pronounced and the development of pathogenic flora and a generalized
infection of the wound are more likely, as this is connected with the failure of
the protective barriers. It is explained by the above method to turn a wet
necrosis into dry, although the dry method is rejected more slowly. So
measures must be taken to quicken the burn crust rejection.

Enzymatic debridement (trypsin, chymotrypsin, terrilitin) have a
necrolytic effect. Methods that employ the use of immobilized proteolytic
enzymes in combination with a 10% solution of urea deserve attention.

A combination like this makes it possible to speed up the rejection of the
necrotic mass, to stimulate the cleansing of burn injuries and to prepare the
wound for operative closure.

The preparations are dissolved in a hypertonic solution and applied to the
injured surface. It must be noted that during the first phase of the inflammatory
process an excessive number of proteolytic enzymes are released causing an
impairment of the leucocytes of the tissues and microbes.

Due to this fact the employment of proteolytic enzymes is indicated in the
development of secondary necrosis in the wound area.

During the development and evolution of the research to make local
treatment more effective we have included semiconductor laser therapy into
the therapeutic protocols (Figure 5.4).

After a comparative evaluation of helium neon lasers (in 17 patients) and
semiconductor lasers (in 21 patients) used in medicine currently, we prefer to
use semiconductor lasers. They are more mobile and can work in an ever-
changing medical protocol and still provide sufficient therapeutic power.

Showing even more therapeutic potential is a combined use Of
semiconductor laser therapy and a local application of both naturally and

- biologically active preparations such as propolis. In our practice (in 14

LB |
*

patients) we subsequently used various propolis preparations: starting with a 5-

10% combined preparation of propolis ointment and collagen, to immobilize
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he propolis 11 POlnyI_lCtional napkins call_ed “Co'lc-.:tex”, These napkins contain
enzZymes that have a binary effef:t and are immobilized on a textile material.

Combinations of proteolytic enzymes such as trypsin, chymotrypsin or
collagen 1N additioln to metal composites, act like a biological scalpel,
«melting” the necrotic tissues by activating the plasmine and producing an
anti-inflammatory effect. Due to the use of the penicillinase enzymes, bacteria
activity decreases and the impairment of their fibrine membrane resistance for
pyogenic microflora also decreases: Due to this process the burn surfaces can
be prepared more rapidly for plastic surgery approximately 18-22 days after
receiving the burn trauma.

We placed skin grafts on the granulated tissue, when the wound was
completely ready for an autograft closure. The wound surface, when prepared
for plastic surgery, is bright pink, neat, moist, with little bleeding, and without
edema. It should be covered with a thin layer of tender, granulated tissue
without fibroses, suppurative and necrotic films. It should have a marked
border of epithelization without any inflammation and with minimal micro

flora (Figure 5.5).

Figure 5.4, Laser therapy, provided by MILTA-F apparatus.
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WOUND COVERAGE

Skin transplantation is the most widespread method for treatment of skin
<. There are three types of free skin transplants: split thin skin graft, split

fect . ’
de ft and whole skin thickness graft or thick transplant (Figure 5.7).

thick skin gra

Figure 5.5. Patient Z, 1.4-year-old boy was hospitalized at the burn department of
RSCUMA with a thermic burn (IITA-IIIB degree) of the left shin and foot. The
patient’s feet 21 days after getting trauma.

a — split skin grafts;
b — split thick grafts;
¢ — whole skin thickness grafts.

Figure 5.7. (a, b, c¢) Types of free skin transplant grafts.

A split thin skin graft for closure of granulating skin defects is used for the
following reasons:

1) Nutrition of thin grafts is easier and they heal better than thick ones;
2) The donor area, the place where the thin grafs were taken heals

quicker; ” o
3) Hypertrophic scars and keloids often develop on the area where thi

grafts are taken in predisposed patients.

Figure 5.6. Patient V, 1.1-year-old boy was hospitalized in the burn department of In order to take transplants we used Brown's elect:o-de:matomeaﬂd
RSCUMA with a thermic burn (IIIB degree) of both feet. Patient’s feet 20 days after dematom}’ disk. The use of electro-dermatomes makes i't__ S gt gt *
Jreima- thin skin grafts in some areas which contain only a supert
epidermis (Figure 5.8 a,b,c). L i ey S
angles to the skin (Figure 5.8a) and have the fgfm a transpi -
ransverse incision (Figure 5.8b). The fonnﬂlatfh R

L
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use of dermatome is shown in the picture. Transplantation of the skin graft y,;
mainly performed on granulated tissue.

The width of the grafts range from 3 to 5 cm. Their length depends on ths
location of the donor site. The thickness of the grafts range from 0.2 to 3
mm. Grafts from the external and internal surfaces of the hip were normally
used. However, it should be noted that for successful engrafting, transplanteq
skin must be placed in order to cover the area of the wound completely,
without constraints, compression or tension (Figure 5.9).

patient A. was 2 7-year-old boy admitted to the bum department of
RSCUMA with the diagnosis of a: thermal burn (full thickness) of the left shin
.nd foot (sandal burn) of the III-IV degree. The patient was examined on the
3¢ day after recovenng from burn shock. At the time of the patient’s
admission (0 the Burn Center his general condition was satisfactory. His skin
and visible mucosae Were pale. His nasal breathing was easy. His heart sounds
were muffled his pulse rate was 118-120 beats/min, and his blood pressure
was 90-60 mm Hg. His abdomen was soft. He was not passing urine and had
no bowel movements. Examination of the patient showed that the epidermis on
the foot was disrupted and covered with a black material, the wound base was
i m pale, and there was no sensitivity. The results of a blood test on admission
| were: hemoglobin, 120.0; hematocrit, 51.0; leukocytes, 10.3; blood
coagulability, 3-4.
Treatment of the foot burn started with a Novocaine ring block (0.5%, 25
ml) which made it possible to put the burned extremity into a bath with a
detergent solution without any pain to the patient. The pieces of necrotic tissue
were then removed with scissors and the bumt surface was treated with
Rivanol and a Furacillin solution (1:5000). The wound was covered with a
sterile dressing and the patient was given some molecular and crystalloid
solutions for hemodynamic stabilization, anti-toxification medications,
antibiotics and analgesics.
On the fourth day an exarticulation of all five left toes and a partial
necrectomy were performed under general intravenous anesthesia.

Figure 5.8. (a, b, c) Transverse incision of a skin transplant.

(e Figure 5.10. The patient’s foot after plastic surgery with a perforated skin graft

FWS -_9_- Thﬁ patient on the 19th day after admittance to the hospital, the patient’s S
foot after necrectomy, the wound is ready for the skin graft. o1 1 LT

2l

uy:
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<
On the 12" day after the burn trauma, a partial necrectomy of the patjens
foot was performed and on the 15" day, a total necrectomy was performe ds

The patient had also undergone a blood transfusion and a plasma and ot
: . r
blood substitute transfusion.

Y
il
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On the 0™ day granulated tissue formed in the wound on the heel and the
vall of the ool and in the arch area the wound healed naturally. Then plastic
surgery Was perfgrmed and a graft was taken from the external surface of the
left hip of the patient and placed on the granulated wound. A examination was
nade on the 3 day after the plastic surgery. The skin was engrafted and the
patient was discharged from the hospital in satisfactory condition for
outpatient treatment. Physiotherapy was advised for the patient. The second
examination was performed 25 days later and the patient was in satisfactory
condition. The transplanted skin had normal color and the foot sensitivity was
good. The patient was advised to continue physiotherapy and to avoid putting
much pressure on the foot. The third examination was performed a month later
and the transplanted skin had a normal pink color and the sole sensitivity was
good.
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NECROTOMY OF THE FOOT

The first surgical intervention, which is carried out even, du
shock, is an early decompressive operation. Ind1catl0nsL |
L - decompressive operations are in the cases of deep foot burns, wk '_i
appearance of subfascial edema and the development of
Ischemic Syndrome, the result of which can be the loss of 1 mater ;,_ﬂ.
RS of paranecrosis. During treatment the formation of a necrotlh ab
L of the III IV degree occur predominantly in the first two da
Tl l_.-‘ 111_]111'}! s -..--'.:_"
. With the performance of a decompresswe peration during |
¥ scab formation there is a high risk of a ﬂ..,ri,',:f%:,_ﬁ :' surie
I‘ foot burns of the II degree, which leads to ﬂ:le damage ff}_ﬁf:‘iita;_ / tissues an
hemorrhages during surgery. This hemnrrhagmg ﬁ,} lace in the magistra
blood stream and that is why it is not dlagnos in a timely
of this type of hemorrhaging the foot becomes | _
| having no burn i injuries become pale mt_l*' ‘u .'u_x.z tic; the artenal
.‘ weakens and can disappear Qemlgl"_',.;'_f.? e
: Identification of Hyp ve |
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crane the needle is inserted and connected with the tube, the filled iS0tonjc
solution by means of the syringe raises the pressure 1“ the system to 2 mm
Hg this is then transferred by the crane to the position of the manomete,
needle. If the liquid moves to the needle, then this testifies to the absence o
Hypertensive Ischemic Syndrome. In the measurement of pressure cases if te
liquid does not move, then the pressure in the system with the aid of e
syringe slowly rises and the indications of the manometer which corresponds
to the level of the Vacuum Fluorescent Display (VFD) are fixed.

If intra fascial pressure in the fascial compartments of the lower
extremities increases to more than 30 mm/Hg it 1s necessary to perfom
decompressive operations which are the only way to prevent a secondary
tissue necrosis, which develops in burns of the III and IV degree as a result of
Hypertensive Ischemic Syndrome.

It was Janet who first recommended (in 1963) to incise the burmed skin,
subcutaneous tissue and aponeurosis in deep and circulatory bums of the
trunk, to prevent the disruption of respiration due to limited respiratory
excursion in the chest.

However, controversy still exists regarding the length of the dermatome
that is required for adequate decompression of the lower extremities. First
some authors have favored limited incisions, claiming low morbidity as an
advantage [1, 2]. Others have stated that long skin incisions are required to
decompress the affected compartments adequately [3-6].

This study was undertaken to determine the effect of the length of the skin
incision in post-traumatic compartment syndromes of the lower extremities
treated by fascial decompression.

We performed necrotomy in 32 patients. In 6 patients it was performed 12
hOl}l‘S after getting the burn trauma, in 15 patients on the first day and in 11
patients on the second day after getting the burn (Table 6. 1).

The causes of death were sandal burns in 30 cases and in 2 cases children
got burns from hot ash.

Necrotomy was performed under the sterile conditions of the operating
room under intravenous anesthesia or after previous compartment anesthesia.
When general anesthesia is used it is possible to perform the operation
adequa_tely:, and' to continue on through hemostasis without emotional and
!”Ych‘?l‘_’glcal disturbances for the patient. The most important moment in
g.;zoms dmpfesﬁon necrotomy is the whole length of incision of th°
gain Injury of only the dead tissues without damaging the viable ones (Figu™®

—_
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The operation techlfiqUE: The Opera.tive area 1s processed with an alcohol and
iodine tincture. Incision of tliua necrot.m ti§sues to the whole depth of the injury
is performed with a scal[?el in a ]onglmdmal d'irection across the area until the
appearance of small capillary bleeding. In this way the incisions on the foot
and toes are performed along the lateral surfaces of each phalange with
interspaces in the structure of the inter-phalangeal joints. There must be no
less than two nec rotomic incisions on the dorsal surface of the foot in the I and
[V projection of interdigital interspace and one incision in the structure of the
median bed of the sole surface. The line of incision must coincide with the
longitudinal axis of the extremity. With this incision, the edges of the wound
separate and a slightly bleeding subcutaneous tissue bulges from it. There is no
significant bleeding during this process. In performing the incision above the
joints it should be noted that the developing scar will have a more favorable
direction (along the lateral surfaces). The area is then covered by a sterile
bandage. The operation for necrotomy is less traumatic and does not
complicate further treatment. The clinical signs of necrotomy effectiveness are
an improvement of the microcirculation in the foot, disappearance of paleness
and cyanosis, an increase of the skin temperature of 1-20, a decrease of edema

and absence of local neurological symptoms.

Table 6.1. The age of studied patients

Under 1 years 9 | 28.1%
1-3 years 17 | 53.1%
Older than 3 years | 6 | 18.8%

Figure 6.1 Thermic burn of the I1IB-IV degree of the right sole surface of the fogk
Necfm“m)’ was performed on the second day to i]lust_rate deco
fascial compartments using the double-incision technique.
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In addition, incision of burn crust during earl:,.! periods accelerateg itg
demarcation and following rejection. In performing early necrotomy |
favorable effect and the absence of a secondary necrosis were observed iy all

patients (Figure 6.2).

DISCUSSION

Prompt surgical decompression is the only means of preventing the late
secondary occurrence of an ischemic contracture In  post-traumatic
compartment syndrome. In circumferential burns of the foot, the skin js
identified as the primary constricting envelope, and liberal escharotomy is the
treatment of choice [7, 8]. However, in the traumatized foot, it is the strong
fascial compartment boundaries which are the least responsive to internal
pressure gradients, and all authors agree on the need for a wide fascial release.
Controversy exists only with regard to the length of the skin incisions.

The proponents of limited dermotomy (4 to 8 cm) cite the advantages of a
decreased risk of infection, a shorter healing time, less scarring, and an easier
secondary wound closure. Long incisions have been said to cause more

bleeding and to affect the distal circulation in the limb by damaging the
collateral vessels.

e
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Our study confirms that the skin is a potential contributing factor in
compﬂﬁmcnt syndrome.

Though we cannot predict wl'Eat wou-1d have been the outcome in the foot

with ‘limited” dermotomies, this study documents the potential
burn bution of the skin envelope in lower extremity compartment syndrome.
cont e of liberal skin incisions is supported and the need for intra-operative
;}:a;;ement of the compartment pressures in the treatment of this condition is

emphasized.
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Necrectomy is an excision of dead tissues. In performing necrectomy tw:
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main aims are pursued: the excision of the bum crust,wh} his
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infections and toxic complications and quicker preparatl of th
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plastic surgery. -
Burn crust is the dead covering tissues of the boc :g « f’f"*a,a ‘a thermic effe

Depending on intensity and duration of the eﬁologl'i _"f;__ its ¢
include skin, subcutaneous fatty tissue, fascla, s +c.,,l [
Dead tissue is a specific nutritious medium for -orgar
with this, depending on the type of the crust (
microbe inflammation occurs at various sta es. !urf’“a‘:?_?;{ ., was e
that the phenomenon of intoxication and mic o e inflam R
dry crust were observed to be much lawefﬂﬁ h *b’ﬁ )SIS. evi
only early excision of the crust makes L%f}u o get rid of these unc
i°°nsequences.

In the

_.m,. 1] !;_q 3




Babur M. Shakirov Necrectomy of the Foot

50 - 9 . 3
1. Primary surgical necrectomy (earlly necreclfom?]r) = 08 (he D. According to the area of necrectomy
' before the development of inflammatjop, -
;peezssr?dp(eafznrﬁ: in the first 5 days after the burn). - L operatfons on the area lflrp to :‘? ;f t?; bﬁbdy surface.
2. Postponed surgical necrectomy — the operation is performed after 1L operatfons on the area :m - tha 0 . e :dy surface
the occurrence of inflammatory signs in the wound area (an( g 3 [[I. Operations on the area of more than 7% of the body surface
rule is performed more than 5 days after the initial trauma),
3. Secondary surgical necrectomy — the operation is performed after
the primary or postponed necrectomy. PLANNING OF OPERATIONS
4. Stage by stage surgical necrectomy — the operation is performeq | _
part by part (as a rule in extensive skin injuries). In the process of the preparation of an operative treatment in the foot area
L. Excision of the wound — the method to prepare the burn woung it is necessary to solve the following problems:

having no crust.

1. Excision of the wound and the method to prepare the burn wound, e to determine the periods of starting the treatment.
1s a radical excision of granulations of various maturity and o to determine a permissible scale of the operation
degree. e to choose the method of excision.

2. Excision of a purulent, necrotic wound in the prolonged absence e to solve the problem of hemostasis methods

of a reparative process (according to the type of trophic ulcer).

3. Excision of a cicatrizing wound. Tangential necrectomy prevents excision of the necrosis in layers within

one’s own skin. This operation is possible in cases when some part of the
derma is not affected. It is preferable to perform the operation between 5-7
days after getting a deep foot burn. Delay of excision for more than 8 days

B. According to an operative technique.

v Tangentially — the excision of necrotic crust that pathologically makes the operation difficult because the burn surface becomes soft. Hamby's
exchanges non-viable tissues into viable ones, suitable for plastic knife is the best surgical tool for operations of this type. The thickl_less of the
surgery closure. excised transplantation is fixed at 0.5mm. The number of the excised layers

IIl. Border excision — is an employment of a vertical incision along the depends on the thickness of the skin where the excision is performed. One

wound perimeter within the viable tissues.

layer of 0.4-0.5 mm. thickness on the dorsal area of the foot is sufficient. Then
III. Combined method.

it will be necessary to cut off several layers on the sole surface. !
After tangential necrectomy it is necessary to apply an a'uto @0

transplant, otherwise the wound dries and a crust is formed on 1t. If 1t bl:

impossible to perform the autotrasplantation immediately, the wound may

C. According to excision depth.

| ];gil;nllsi ?rfgc;:;:f fo the remnants of the derma (“border line” closed for some time with a biological bandage, changed every ST

IL ]l:::;lal = _is an excision up to the defined visually viable fascia, Necrectomy by layers is performed in the total depth oi: the -fo?; b:¢

III. Fascil:lgj;ﬁﬁlm . o With this method, part of the normal tissue, which could be exc??d :;cis:d s

IV. Osteonecro i of Performing excision up to the fascia, is praserved: The crus o s oatioh
tomy and osteoectomy (segmentectomy). layers in order to cut off all of the dead tissue. If a live layer of derma

achieved after performing the necrectomy, it is necessary 0

until al] the thrombosed vessels and fatty tissue are excised.
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l. Pnmary surgical necrectomy (early necrectomy) — 1S the
operation performed before the development of inflammatjgp in
the wound (as a rule in the first 5 days after the burn).

2. Postponed surgical necrectomy — the operation is performed after
the occurrence of inflammatory signs in the wound area (and as 4
rule is performed more than 5 days after the initial trauma),

3. Secondary surgical necrectomy — the operation is performed after
the primary or postponed necrectomy.

4. Stage by stage surgical necrectomy — the operation is performed
part by part (as a rule in extensive skin injuries).

II. Excision of the wound — the method to prepare the burn wound,
having no crust.

1. Excision of the wound and the method to prepare the bumn wound,
is a radical excision of granulations of various maturity and
degree.

2. Excision of a purulent, necrotic wound in the prolonged absence

of a reparative process (according to the type of trophic ulcer).
3. Excision of a cicatrizing wound.

B. According to an operative technique.

. Tangentially — the excision of necrotic crust that pathologically
exchanges non-viable tissues into viable ones, suitable for plastic
surgery closure.

II. Border excision — is an employment of a vertical incision along the

wound perimeter within the viable tissues.
I[II. Combined method.

C. According to excision depth.

L. Dermal —is an excision up to the remnants of the derma (“border line”
burns of IIIA-IIIB degree)

Il. Fascial — is an excision up to the defined visually viable fascia,
keeping it intact

IIl. Fascial —muscular excision

IV. Osteonecrotomy and osteoectomy (segmentectomy).
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D According to the area of necrectomy

Operations on the area up to 5% of the body surface.

[I. Operations on the area from 5-7% of the body surface

IIi Operations on the area of more than 7% of the body surface

PLANNING OF OPERATIONS

In the process of the preparation of an operative treatment in the foot area
+ is necessary to solve the following problems:

e to determine the periods of starting the treatment.
e to determine a permissible scale of the operation

e to choose the method of excision.
¢ to solve the problem of hemostasis methods

Tangential necrectomy prevents excision of the necrosis in layers within
one’s own skin. This operation is possible in cases when some part of the
derma is not affected. It is preferable to perform the operation between 5-7
days after getting a deep foot burn. Delay of excision for more than 8 days
makes the operation difficult because the burn surface becomes soft. Hamby’s
knife is the best surgical tool for operations of this type. The thickness of the
excised transplantation is fixed at 0.5mm. The number of the excised layers
depends on the thickness of the skin where the excision is performed. One
layer of 0.4-0.5 mm. thickness on the dorsal area of the foot is sufficient. Then
it will be necessary to cut off several layers on the sole surface.

After tangential necrectomy it is necessary to apply an a'utode'rm.o
transplant, otherwise the wound dries and a crust is formed on it. If it is
Impossible to perform the autotrasplantation immediately, the wound may be
closed for some time with a biological bandage, changed every 5-7 days.

Nec : in the total depth of the foot
rectomy by layers is performed in d be excised in the case

With this method, part of the normal tissue, which coul R
O_f I"f"l'ff-’*l'ﬂling excipsion up to the fascia, 1s preserved. et exm:nlg
layers in order to cut off all of the dead tissue. If a live layer of dmm«
*hieved after performing the necrectomy, it is necessary {0 exeise HE
until a]] the thrombosed vessels and fatty tissue aré exciselk
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One of the variants of layer by layer necrectomy is the excision of
dense crust at a later time in sandal burns. In this case excision is perfo
not to a live layer of intact tissue but to the point of the first capillary bleediy
Due to the irregularity of the burn depth in an excision of this type, a POrtiog;{
of the dead tissue is left on some areas and the wound surface s closed p
autotransplant for further future autodermoplasty. It is necessary to note that ir};
a necrectomy, bleeding from the burn surface may be observed. In this case
the volume of blood, lost in the process of the excision of the dead tissyeg
may be decreased by various methods. One of the simple methods i;
hemodilution, performed in the preoperative period (Henley M, et al., 1993),
With this method, due to a preliminary introduction of an excessive amount of
fluid into the vascular stream, a specific dilution is achieved and during the
operation the patient loses relatively less blood. In order to decrease the blood
loss during the excision of the burn crust in the foot area other methods are
used as well: one method is to elevate the position of the foot on which the
necrectomy is to be performed and the other is an application of a tourniquet.
The decrease of intraoperative blood loss may also be achieved by a
preliminary infiltration of the foot tissues under the excised crust with an
adrenaline solution (Janezic et al., 1995). During the operation traditional

methods of hemostasis are also used: diathermocoagulation, bandaging of the
vessels on the wound and others.

the
med

PATIENT A

Patient A. (Figure 7.1) was a 4-year-old boy admitted to the bum
department of RSCUMA with the diagnosis of: Thermal burns (full thickness)

of the dorsal surface of the left foot (Flame burn) of a IIIB degree. The patient
is examined on the 2™ day after the burn, having recovered from burn shock.
At the time of his admission to the Burn Center his general condition was
satisfactory. His skin and visible mucosae were pale. His nasal breathing was
easy. His heart sounds were muffled, pulse was 118 beats/min, and blood
pressure was 90-60 mm/ Hg. His abdomen was soft and he was not passing
urine and had no bowel movements. The examination determined that the
epidermis on the dorsal surface of his foot was disrupted and covered with a
black material, the wound base was pale, and there was no sensitivity. The
results of the blood test at the time of admission were: hemoglobin, 120.0;
hematocrit, 45.0; leukocytes, 10.3; blood coagulability, 3-4.
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Treatment of the foo_t burn started Wll'h a Novocaine ring block (0.5%, 25
1) which made 1t pQ551ble to put Fhe mjureq extremity into a bath with a
Jetergent solution without any pain. The pieces of necrotic tissue were
removed with scissors and the burnt surface was treated with Rivanol or a
Furacilin solution (1:5000) and'the wound was covered with aseptic sterile
jressing. The patient was th'en given some m?lecular and crystalloid solutions
for hemodynamic stabilization, anti-toxification medications, antibiotics and
analgesics. On the 12th day after the burn, a partial necrectomy of the foot was
performed. The patient had undergone a blood and plasma transfusion in
addition to other blood substitute transfusions.

On the 17th day granulation tissue had formed in the wound on the heel
and the balls of the feet. In the arch area the wound healed naturally and then
plastic surgery was performed. A graft was taken from the external surface of
the patient’s left hip and placed on the granulated wound. An examination was
conducted on the 3 day after the surgery. The skin was engrafted and the
patient was discharged from the hospital in satisfactory condition for
outpatient treatment. Physiotherapy was recommended for the patient and the
second examination was performed 22 days later. The patient was in
satisfactory condition, the transplanted skin had a normal color and the sole
sensitivity was good. The patient was advised to continue physiotherapy and to
avoid putting much pressure on the foot. The next examination was performed
a month later, the transplanted skin was a normal pink color and the dorsal
sensitivity was good.

PATIENT B

Patient B. (Figure 7.2) was an 18-month-old girl admitted to the bm:n
department of RSCUMA with a diagnosis of: Thermal bums of the left shin
and foot of the ITIB degree.

Treatment of the foot burn started with a Novocaine ring block (0'5%3’ 2
ml) which made it possible to put the patient’s extremity into a bath Wit
detergent solution without any pain. The pieces of necrotic ti§sue b~
‘®moved with scissors and the burnt surface was treated with Furacilin

*olution (1:5000 vered with a sterile dressing and the
). The wound was co 05 for hemodynamic

Eah?[ft Was given some molecular and crystalloid soluti iy
bilization, anti-intoxication medications, antibiotics and analgesies. L4

vas performed. The
12th day aﬁer the bum‘ a parﬁal necrectomy Of the fUO't was MRS :
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patient had undergone a blood and plasma transfusion as well as other bloog
substitute transfusions.

Figure 7.1. Patient A, was a 4 -year-old boy admitted to the Bumn department of
RSCUMA with the diagnosis of: Thermal burns (full thickness) to the dorsal surface
of left foot (Flame burn) of the IIIB degree during the process of necrectomy.

- L

ent B an 6 -month-old girl admitted to the burn department of
MA with the diagnosis of: Thermal burns of the left shin and foot of the ITIB
¢. During the process of necrectomy.
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On the 18" day granulation tissue had formed in the wound on the heel
d the balls of the feet. In the arch area the wound healed naturally, then
and ! surgery was performed and a graft was taken from the external surface
plastt:c left hip and placed on the granulated wound. An examination of the
of t et was made on the 3™ day after the surgery. The skin was engrafted and
p tient was discharged from the hospital in satisfactory condition for
o pfient treatment. Physiotherapy was recommended for the patient and the
outPad examination was performed 23 days later. The patient was in
Sef.o?actory condition, the transplanted skin had a normal color and the sole
Zznl:itivity was good. The patient was advised to continue physiotherapy and to
avoid putting much pressure on the foot. The next exa1.nination was performed
a month later, the transplanted skin was of a normal pink color and the dorsal
sensitivity was good.
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APPLICATION OF AN AMNIOTIC MEMBRANE
IN THE TREATMENT OF FOOT BURNS
OF IITA DEGREE
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clean second-degree burns [5]. Experimentally, it was evaluated to pe 100
times more effective than split thickness human skin grafts in decreasing the
bacterial levels. The mechanism of the amniotic membrane’s antibacteri,)
property 1s not yet clear [6,7].

According to the data, the application of an amniotic membrane to the
wound relieves the pain at once, stimulates granulation growth, contributes ¢,
the clearing of the wound and prevents the risk of the development of an
infection.

Amnion 1s a thin, almost transparent membrane and consists of 5 layers: |.
the inner layer, its surface is covered by epithelium; 2. the basal membrane:; 3.
a compact layer; 4. fibroblasts, and 5. a spongy layer. The cytoplasm of the
amnion epithelilum cells contains lipids, polysaccharides, aminoglucose and
also numerous enzymes such as lipase, peptidase, trypsin and also glycolytic

enzymes.

Using a sterile technique, the membrane is separated from the placenta
and rinsed three times in a sterile physiological saline solution. In order to
dislodge the clots, the membrane is agitated thoroughly during rinsing and
occasionally gauze is used to remove the clots between rinses. Next the
membrane is rinsed once in a modified 0.025% solution of sodium
hypochlorite. The solution rinse is followed by three more rinses with saline.
After a surface culture has been taken for initial bacteriological monitoring the
membrane is then transferred to a wide mouthed sterile bottle containing
physiological saline, labeled, and stored in a refrigerator at 40C. The
membranes are then cultured at weekly intervals and those that remain sterile
are stored for a maximum period of 6 weeks and with a delivery rate of
250/year, 3-4 membranes are available at all times.

MATERIALS AND METHOD

During the period of July 1998 - May 2002, 55 patients with deep dermal
burns of the foot were studied at the burn department of RSCUMA and the
Inter-Regional Bumn Center, Samarkand, Uzbekistan.

~ The causes of the bumns were as follows: sandal burns in 16 patients
(29.1%); flame burns in 14 patients (25.5%), scald burns in 12 patients
f(?{l--_ﬁ%); hot ash bums in 5 patients (9.1%); chemical bumns in 3 patients
- (5.4%); and other burns in 5 patients (9.1%). Among all the cases, 31 patients
were under 14 years old and 19 patients were over 14 years old.
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The distribution of patients between the different types of bums is
presented in Table 8. 1.
Table 8.1.
Etiology of burn | Patients | %
Sandal burns R
Flame ¥ 25.5%
Scalds =
Hot ash e
Chemicals =
Other =
Total — -

For most patients that had deep foot burns caused by sandal heaters [8], an
amniotic membrane was usually applied the burned surface of the foot on the
9™ _ 3" day after the trauma occurred. In accordance with the eim ‘and
problems of research, patients with dermal burns of the foot were divided into

ftwo groups.

o Group I patients are treated without an amniotic membrane dressing.
e Group II patients are treated with an amniotic membrane dressing.

All patients received the same resuscitation protocols and analgesia.

RESULTS

In order to determine the efficacy of the application of an ammotgc
membrane, morphological and biochemical studies of the blood and the
condition of the wound were carried out and a hospital stay was determined.

The patients were divided into two groups: I and II i ithout the

In a comparison of group A patients that were treated Wit e
application of an amnijotic membrane, it has been established 1n th:hpa::;‘m
EToup B, that the application of an amniotic membrane prevents tie by 15%
Ot erythrocytes by 15%, of hemoglobin by 19%, of e

and shorteps the peri by 30% PR
periods of treatment by I Caioll ! - splication of

In spite of the subjective character of the evaluation ﬂaﬁp a decrease

AN amnjotic membrane, the patients noted an anesthetic eHeet EEEE ’
5.
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of discharge from the wound. As soon as the amniotic membrane engrafteq io 3 uwtransplantation andd others) it 1s necessary to perform the closure of defects

the wound, its surface was cleansed daily and no other dressings were applied. using different methods.

An amniotic membrane dressing should have a better chance with wider
rovide the maximum benefit to the patients with burn wounds of the

Table 8.2. Comparative results of the treatment of III A degree burpg by use 0 P b t effectiverashit l :
traditional methods (group A) and an application of an amniotic foot, It Was found to be coS - o It accelerates wound healu'lg,
membrane (group B) Jecreases pain and the usage 0. grfa gCSI-CS, rv.?quues less frequent dressing
hanges and has 2 decreased possibility of infections [11].
No. | Comparative results Group A (n=26) | Group B (n=29) -
1 Hemoglobin 85.6+6.9" 105.6+5.7"
2 | Erythrocytes 3.6£0.25" 4.25+03" CASE REPORT
3 | General protein 54+3.9" 63.842.4"
4 ey | 15.042.7 e Patient A. was a S-year old boy admitted to the burn department of
—§ 0pita] stay 5027 115435 RSCUMA with the diagnosis of: Thermal burns of left foot (asphalt bum).

Note: - - P<0,005 - P<0,001- reliable difference of the index from adequate data i
the previous group.

The healing of burn wounds of a IIIA degree with the application of an
amniotic membrane occurred quicker by an average of 3-4 days (average
meaning 11.5£3.5 ) in comparison with the control group (average meaning
15.0+2.7 days). In addition, the amniotic membrane made it possible to reduce
the frequency of purulent complications of the burn wound by more than 2

times.

DISCUSSION
Figure 8.1. Thermal burn of the IIIA degree of the left sole surface of the foot. The

The concept of a physiological dressing dates back to 1869, when a condition of the foot 3 days after the trauma.

French surgeon Reverdin used a split thickness skin graft from his own arm to
cover part of the wound of a patient with an extensive burn [9]. Closure of
wound defects in a timely manner is a necessary component of an adequate
local treatment of patients with burn trauma. Prolonged continuation of the
open area increases the risk of a secondary and serious infection and raises the
grob.abﬂity of exhausting the body’s adaptable resources due to considerable
loases through the injured surface[10]. There is no doubt that the best method
is autodermoplasty, which makes it possible to restore the greatest amount of

L - sﬁnmvemge and provides favorable outcomes in an operative technique.

. Howeverm a number of cases (a severe general condition, extensive deeP

= &7

ms, deficiency of donor resources, unpreparedness of the wound for
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i Shakirovs B.M. (2004). Sandal Burns and Their Treatment in Children //
[

J Burn Care Rehabilitation (USA). Vol. 25, November/December, N6,
501-505. o
Quinby. Ww.C.& Hoover, H.C. et al. (1982). Clinical trials of amniotic
9] membranes in burn wound care. Plast. Reconstr. Surg, 70, 711-6.
Dino, B. R. et al. (1966). Journal of the Philippine Medical Association,

10]
[ 42! 357 od . geys
1] Herndon, D.N. (2001). Total burn care// 2™ edition, W.B. Saunders.

Figure 8.3. The same patient after the healing of the wound on the 10" day after
amnioplasty.
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R In Central Asia foot bums are widespread, because i_;r.'wn €0
- | especially children, walk barefoot in summer, and becausaﬂle neated sai
| still used for keeping warm in the winter. At the Samarkar
B o1~ Burn Center in Uzbekistan, the following method of tr mn eloped
| an initial surgical debridement of the wound, necrotomg W w 1 the applicatior
£ _ of chymotherapeutic medications and early ?hfﬂ oval of t

necrotic tissues and the preparation of the wound
This effective method of treatment has contributeﬂ 0 the ation of |
function in patients, lessened their joint def '-;l; t] a
contractures/deformities, and also shortened the:r'h pital stay.

INTRODUCT
The mcrease m mc1dences of b n i‘?,
' alsﬂm a hlgh number of road m c Ei‘w Scald ns

lh;:ll“wﬂ:' I i | L



66 Babur M. Shakirov

—

Only rare papers on the problems of foot burns can be foung
available foreign and national scientific literature [6]. An insuffy
of this problem in the scientific literature and the freq
complications that resulted in disabilities impelled us, the staff
Samarkand Inter-Regional Burn Center, to carry out this study.

. In lhE

uent POst-by,
Mmembers of the

MATERIALS AND METHODS

During an 11-year period, (1990-2000), 149 patients with deep foot burmng
where the skin did not regenerate on its own and tendons, muscles and bones
were not injured (full thickness burn) or when subcutaneous fat, fasciae
muscles, and even bones were exposed (full thickness burn with deep tissué
involvement) were treated in the burn department of RSCUMA and a the
Samarkand Inter-Regional Burn Center. Of those 149 patients, 89 (59. 73%)
patients were under 14 years old and 60 (40. 27%) patients were between 1[5
and 84 years old.

Most of the patients had deep foot burns that were caused by sandal
heaters and most of them were children under 3 years of age who fell into the
sandal heaters. In these cases, the sandal burns caused especially deep and
severe injuries of tissue because of the immediate contact with the burning
agent. Most of the sandal burns were circular foot burns and there were also
numerous hot ash and asphalt burns. These bumns occurred most often in
summer because many children walk barefoot and often step onto or fall into
hot ashes or asphalt through carelessness and a lack of awareness. The

distribution of the patients between the different types of burns are presented
in Table 9. 1.

Table 9.1. Number of patients admitted with different kinds of burns

Kinds of burns N %o
Sandal burns 85 | 57.05
Hot ash and asphalt burns | 22 | 14.76
Flame burns 20 | 13.43
Chemical burns 12 | 8.06
Hot metal burns SN 3:35
Other burns DEINS3:35
Tota! 149 100

o
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The following features characterize the. pathogenesis of foot bums. First:
<andal and hot ash .bums 1Tere ;au&::d bg' direct contact bEl'WE-eI‘} the skin and
e th ermal agent (live coals or burning .lrewn.:)od). Such burns injured not only
411 the skin layers, but also the uqderlmng tissues, subcutaneous fat, fasciae,
nuscles, and even -bones. Second, in all cases, edema of the soft tissues of the
feet developed during the first 24-48 hrs after.the thermal burns occurred. The
edema caused vascular and nerve compression and, as a result, secondary
qecrosis. Because of th'at, the type of treatment chosen depended on the
patient’s general condition and also on the extent and depth of the bum
irauma. For a proper diagnosis of their condition and the choice of a proper
method of treatment, all the patients upon admission were examined for an
acid-alkali balance of the blood, blood hemoglobin, glucose, potassium,
sodium, and calcium and also for blood coagulability. All patients were also
given low molecular (Stabizoli, Refortani, Rheopolyglucin) or high molecular
(Polyglucin) blood-substituting solutions in addition to, crystalloid solutions
and other medications that were used for hemodynamic stabilization.

Treatment of the foot burns started with a local anesthetic ring block with
0.5 % Novocain, which made it possible to put extremities into a bath of a
detergent solution, without any pain (two tablespoons of the detergent
“Novost” per 10-12 L. of water at 30-32 °C was used). The scraps of the
necrotic tissue were removed with scissors and the bumnt surface was treated
with Rivanol and a Furacillin solution (1:5000). The wound was then covered
with a sterile dressing. Treatment of burns should not be performed until the
patient has recovered from burn shock. e

The next step in the treatment of foot bumns is necrotomy .whfch 1S
performed to prevent a secondary necrosis and to accelerate the re]‘ecnon of
the necrotic tissue and only done after administering a Novocaine ring l:{lock
on the lower third of the shin. Necrotomy is always performed in §
longitudinal direction down to the healthy tissue. After the necrotOﬂi.lY:.fhe
Wound is covered with chymotherapeutic materials that accelerate the re;jectlon
of the necrotic tissue. i

At the hospital, we observed 51 patients, whose burn surface BEcas W;: _
treated with chymotherapeutic solutions (Trypsin and Chymowe';ln:anm
Wound dressings were changed every other day and antiseptic med ."e- et
Were used. Necrectomy was performed gradually on a small area ata fime ﬂﬂ
after the initial removal of the damaged tissues, necrectomy wasperfoﬂBﬁ g
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than 10% of their total body surface area, a partial necrectomy Was perfy
Exarticulations or amputations of toes were done as soon as the non‘via?;d'
of the toes was determined. The children in those cases had sandal bums] Ity
were younger than 3-years-old. Systemic medication, antibiotics, ang Vitamaind
were prescribed to all the patients and they had received several transqui{}:Z
of blood, plasma and other medications.

All these measures were taken to prepare the wound for autod
Free skin grafting is performed on the granulated wound when the wound
completely ready for autoplastic closure [7]. The wound surface, whep j s
ready for plastic surgery, should be bright pink, neat, moist, with [ite
bleeding, no edema and should be covered with a thin layer of tender,
granulated tissue and without fibrotic-suppurative and necrotic tissue, The
peripheral skin should not be inflamed and the wound should hav
microflora [8].

When the wound surface was ready for surgery under general anesthes;s
(Callipsol, Ketamine), grafts of the skin were taken by hand or with the
electro-dermatome [9]. The width of the grafts ranged from 3 to 5 cm, their
length depended on the location of the donor sites, the thickness of the grafis
ranged from 0.2 to 0.3 mm and grafts from the external and internal surfaces
of the hip were normally used. It should be pointed out that for successful
engrafting, the transplanted skin should be placed in such a way as to cover the
wound surface completely, without any constraints, compression or tension. It
should be sewn to the healthy skin on the edges with catgut and a splint should
be used for immobilization of the foot until the transplanted skin is completely
engrafted.

The first bandaging was removed on the 3™ or 4" day after the surgery and
if the skin engrafted well, we proceeded with physical therapy after about the
6th day. The patients were then discharged from the hospital for outpatient
treatment. It was recommended that they continue with physical therapy and
the second examination was conducted 20-25 days after the surgery. After the
transplanted skin becomes sensitive and there are signs of restored blood

circulation, partial weight placement on the foot was allowed.

“TMOoplagty,

€ minimg

RESULTS

The process of healing
wound preparation
chymotherapy med;

after the necrectomy was monitored. Exteng:;
for autografting was observed in patients wthf:
cations had not beep placed on the wound after
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otomy. The wounds were ready for autoplasty in 16, 10% (n=24) of
e s on the 16th day, in 19. 46% (n =29) of patients on the 174 day, in 22.
a:efEH:ﬁ) of patients on the 18th day, in 17. 45 % (n=26) of patients on the
15% day and in 12. 75 % (n =19) of patients on the 20th day after the burn In
lgtgg%y(” =18) of patients, the wound was ready for autodennoplasty more
ttha:n 10 days followmg the burn.
of all the patients, 78.52% (n=117) were healed after the first
todermoplastic surgery. The second autodermoplastic surgery was
o formed in 21. 48% (n=32) of the patients because the transplanted skin
2?5521%:1 in some places which may have been caused by the patient’s strong
debilitation or more likely because the injured foot suffered some kind of an
accidental blow or unintentional pressure.
The surgical methods described in this paper helped to improve the
general condition of the patients, contributed to the restoration of ﬂ:l{’:'ir foot
function, lessened joint deformities and post-burn contracture deformities and

also shortened their stay in the hospital.

DISCUSSION

Patients with deep foot burns require immediate hospital afimission, a
special treatment protocol and fast preparation of the injured site for skin
grafting. In the hospital, we observed patients whose bum surface areas were
treated with chymotherapy solutions [9]. Without the use of chymotherapy
solutions, the rejection of necrotic tissue usually took 10—14.1 days after the burn
and the wounds were ready for early autografting usually in 17 to %9.‘—'13)'5 ltjllllt
typically in 20 to 22 days after the burn. The specific charact.ensnc of the
sandal burn is that it induces a coagulation necrosis \T.fhi?h requires tl:]ﬂtl:;::
with protein dissolving agents, therefore, the autografting is poss.lble i "
f€crectomy and the initial stage of granulation. Treatment wuﬂld;['rypSI;lthe
Chymotrypsin accelerated the rejection of necrotic tissue by three days an
arly autografting was possible 14 to 16 days after the bum trau:l& crndd

The treatment of foot sole defects appearing as a result Of co; m in
has always been a challenge because there is always a lack of soall e
the foot area that can be used for free skin plastic Surgery. U“:rk; o th W
body parts, the weight bearing side of the foot needs t0 be cov ﬁﬂ: e
Which are able to bear up under heavy pressure. The first success OPemﬁ o

*T'this type were described by London in 1953 [10, 11]
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The best materials for the repair of the foot are the parts of (e sole g
which were not injured and which can be used as grafts of differep SiZEm
Most of our patients, however, were those with sandal burns or p gy ash by mﬂ
who had the entire sole of their foot injured: a burnt heel, the arch of the ng:
the ball of the foot and the toes. In all these cases, we tried to use one grafi fo;
covering the entire sole of the foot. The graft was therefore put lengthwise
crosscut without any pressure and was fixed on the edges to the healthy ski,
with sutures, the extremity was immobilized with a plaster splint untj] the totg]
engraftment of the transplant was complete [12-13].

During the post-operative period special attention must be paid to the
sensitivity of the engrafted skin. The problem with this is, that the transp]ap
engrafted on the sole does not regain its sensitivity for quite a long time. The
sensitivity in this area appears gradually and the engrafted skin becomes
movable within 4 to 5 months.

The results of the examinations showed that within 3 to 4 years after the
operation, the transplanted skin in the area of the heel, the arch of foot and the
balls of foot were similar to healthy skin.

We have demonstrated the definite success in the treatment of severe foot
burns in the burn department of RCSUMA and the Samarkand Inter-Regional
Burn Center due to our organization of specialized medical care services,

modern equipment and new medical methods of rehabilitation for bum
patients.

Patient A

Patient A. (Figure 9.1) was a 1.2-year-old boy admitted to the bum
department of RSCUMA with the diagnosis of: Thermal burn (full thickness)
of right shin and foot from a sandal burn of the III-IV degree. The patient is
examined on the 4™ day after recovering from the burn shock. At the time ?f
his admission to the Burn Center his general condition was satisfactory. HiS
skin and visible mucosae were pale, nasal breathing was easy, heart sounds
were muffled, pulse was 128-130 beats/min, and blood pressure was 80-50
mm Hg. The abdomen was soft and he was not passing urine and had no bowel
movements. Examination revealed that the epidermis on the sole of the foot
was disrupted and covered with a black material, the wound’s base was pal®
and there was no sensitivity. The results of the blood test taken at the time Of

admission were: hemoglobin, 130.0; hematocrit, 51.0: leukocytes, 10.3; blood
coagulability, 3-4,
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tment of the foot burn started with a Novocaine ring block (0.5%, 25

vich made it possible to put the extremity into a bath with a detergent
ml) W without any pain. The pieces of necrotic tissue were then removed
so]utlﬂlf ors and the burnt surface was treated with Rivanol and a Furacillin
with .501551 :5000). The wound was then covered with a sterile dressing and the
sohﬁ;tmn (as; given some molecular and crystalloid solutions for hemodynamic
Ptat;ﬁ;:;o“ as well as anti-intoxication medications, antibiotics and
sta ’

Trea

analgesics.

Figure 9.1. Patient A, was a 1.2-year-old boy admitted to the bumn d?parthnt of
RSCUMA with the diagnosis of: thermal burn (IIIB degree) of the right shin and foot
(sandal burn). The patient is shown on the 4™ day after the burn.

On the 2™ day a necrotomy was performed and on the 10" gay after the
bumn, a partial necrectomy of the foot was performed. On the 14" day a total
necrectomy was performed and the patient had undergone a blood and plasma
ransfusion and also other blood substitute transfusions. |

On the 21*'day granulation tissue formed in the wound on the heel and the
ball of the foot and in the arch area the wound healed naturally. Then
AUloplastic surgery was performed and a graft was taken from the external

surface of the Jefy hip and placed on the granulated wound. An examination o‘f_

the patient was conducted on the 3™ day after surgery. The skin was e“gmﬁf:_
and the patient was discharged from the hospital 1n satisfactory °°“df“°p__ d
OUlpatient treatment. Physical therapy was recommended for thepiltleﬂt ':t
the secong examination was performed 25 days later at that Lt the p::nﬂl
¥as found to be in satisfactory condition. The transplanted skm h’d g
“olor and the sole sensitivity was good. The patient was advised to CORtInt

Physical therapy and to avoid putting much pressure on

the foot. The next
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examination was performed after a month, the transplanted skin w
ds of
g

normal pink color and the sole sensitivity was good (Figure 9. 1)

Patient B

Patient B (Figure 9.2, 3) was a 1.5-year-old boy hospitalized ip the B
Center with the diagnosis of : a sandal burn (full thickness) of both the urn
and foot of the ITIB-IV degree, and suffering from burn shock. At the fcimShln
admission to the Burn Center his general condition was satisfactory, His ek(-}f
and visible mucosae were pale. His nasal breathing was easy, heart smf :1n
were muffled, pulse was 118-124 beats/min, and blood pressure was 801.]53
mm Hg. The abdomen was soft and he was not passing urine and had no bowel
movements. Examination of the patient revealed that the epidermis on the sole
of the foot was disrupted and covered with a black material, the wound’s base
was pale, and there was no sensitivity. The results of the blood test taken at

admission were: hemoglobin, 130.0; hematocrit, 51.0; leukocytes, 10.3: blood
coagulability, 3-4. |

Figure 9.2. Patient B,
autodermoplastics.

19 days after burn trauma. The wound is ready for
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Figure 9.3. Patient B, The patient’s wound after autodermoplastics.

Local treatment of the foot burn started with a Novocaine ring block
(0.5%, 25 ml) which made it possible to put the extremity into a bath with a
detergent solution without any pain. The pieces of the necrotic tissue
were removed with scissors and the burnt surface was treated with Rivanol
and a Furacillin solution (1:5000). The wound was covered with a sterile
dressing and the patient was given some molecular and crystalloid solutions
for hemodynamic stabilization, as well as anti-intoxication medications,
antibiotics and analgesics.

On the next day a necrotomy was performed and after the necrotomy the
wound was covered with a chymotherapeutic material containing Trypsin that
accelerated the removal of the necrotic tissue.

On the 7" day after the burn, a partial necrectomy of the foot was
performed and on the 10™ day, a total necrectomy was performed. The patient
had undergone a blood and plasma transfusion and also other blood substitute
transfusions,

On the 18" day granulation tissue formed in the wound on the heel and the

ball of the foot and the arch area of the wound healed naturally. Then

Autoplastic surgery was performed and a graft was taken from the external

Surface of the Jeft hip and placed on the granulated wound. An exammamnd
the patient was conducted on the 3" day after surgery. The Sl g
and the patient was discharged from the hospital in satisfactory mndltlonﬁ!!f
OUlpatient treatment. Physiotherapy was recommended dorty Panmt and Pai et

*cond examination was performed 20 days later. The pauenii wasw Srpil

saﬁSfactnry con dition, e p]ant 2 s ha d an ormal 00101'
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sensitivity was good. The patient was advised to continue physiothe
avold putting much pressure on the foot. The next examination g
after a month, the transplanted skin was of a normal pink color a
sensitivity was good (Figure 9.2.3).

fapy ang o
perfﬂl‘med
nd the SU[E

Patient C

Patient C. (Figure9.3) was a 68-year-old women admitted to the byp,
department of RSCUMA with the diagnosis of: Thermal burn (full thickness)
of the shin and right dorsal surface of the foot of the IITA,B degree. The
patient is examined on the 2™ day after the burn, having recovered from the
burn shock. At the time of her admission to the Burn Center her genera|
condition was satisfactory. Her skin and visible mucosae were pale, nasal
breathing was easy, heart sounds were muffled, pulse was 102 beats/min, and
blood pressure was 140-90 mm Hg. The abdomen was soft and she was o
passing urine and had no bowel movements. Examination of the patient
revealed that the epidermis on the dorsal surface was disrupted and covered
with a substance, the wound’s base was pale, and there was no sensitivity. The
results of the blood test at the time of admission were: hemoglobin, 130.0;
hematocrit, 51.0; leukocytes, 10.3; blood coagulability, 3-4.

Treatment of the foot burn started with a Novocaine ring block (0.5%, 25
ml) which made it possible to put the extremity into a bath with a detergent
solution without any pain. The pieces of necrotic tissue were then removed
with scissors and the bumnt surface was treated with Rivanol and a Furacillin
solution (1:5000). The wound was covered with a sterile dressing and the
patient was given some molecular and crystalloid solutions for hemodynamic
stabilization, as well as anti-intoxication medications, antibiotics and
analgesics.

On the 10" day after the bum frauma, a partial necrectomy of the foot Wﬂnsd
performed and on the 14™ day, a total necrectomy was performed. On the 22
day granulation tissue formed in the wound on the heel and the ball of the foo!
and the arch area of the wound healed naturally. Then autoplastic surgery W&
performed and a graft was taken from the external surface of the right hig and
placed on the granulated wound. An examination was conducted on the 3" daY
after the surgery. The skin was engrafted and the patient was discharged fro™
the hospital in satisfactory condition for outpatient treatment. Physical therapy
Was recommended for the patient and the second examination was performe
- Iﬁ days later. The patient was in a satisfactory condition, the transplanted sKI”

d
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al color and the sole sensitivity was good. The patient was advised
had 2 qoﬂﬂ hysiotherapy and to avoid putting much pressure on the foot. The
(o continu® I;ti):)n was performed after a month. The transplanted skin was of a
next e?li;'?nljl(] color and the sole sensitivity was good (Figure 9.4).
norma

Figure. 9.4. Thermal burn (full thickness) of the shin and dorsal surface of the right
foot IIIA,B degree. The patient is shown on the 14" day after the burn.
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‘ Only isolated articles on the problem of foot burns can be found in the S
 available foreign and national scientific literature. It is necessary to mention .L'L'
that deep foot burns often occur in Central Asia since many natives stillusean
AR ancient means of heating called a ‘Sandal’ during the winter months. Eighty- ¥ j‘!%ﬁ
. , four patients with severe foot burns were treated in the burn departm n @i :’u
Ly ‘ RCSUMA and at the Inter-Regional Burn Center, Uzbekistan. The patients |
: were subdivided into two groups, depending upon the methods of operative
intervention. e e

: )

| T!mre was no special allocation of patients to the groups. Cri r.*;e;__r. b o
| Selections were isolated deep burns of the foot. To ¢ e SR

! | vauma, the area of the deep burn and the severity of the injury, patients fror
" - thecontrol and the basic groups were represented. v ik
B " S .'Fhe ﬁm group included 34 patients on whom ea:;yﬂf n was dor
| R all: .-_;.I.}ng:-a skin graft, after anti-shock therapy and 4-5 days after

.Y *he methods used on the first group, described in this article, helpe
iiliaiose - tributed to the resto

¥ N s
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INTRODUCTION

Although researchers [1] had recognized as early as 1947
eschar removal and immediate wound closure could Improve the
burn injuries, application of this approach to large burns had not p,
before the 1970’s because of an associated high rate of infectio
complications and wound failure. Many burn units then adopteq the excic:
technique [2], which was a single tangential slice that was intendeq to r:lsmn
the superficial layer of second-degree injuries. The application Ufmmie
tangential excision method to superficial injuries by most surgeons had blhls
frustrated by the excessive blood losses that accompanied its use jn large b %
and those burns with full-thickness depths. The development of efﬁa-cl:'mS
topical antimicrobials and systemic antibiotics in the 1960’s, combined u::;
hypotensive anesthetic techniques and other blood-conservation measype
allowed prospective, but non-randomized, clinical trials to be conducted Isn
these_ studies [3], improvements in the survival rate and length of a patie;n’g
hospital stay were seen and as a result of these encouraging outcomes this
surgical approach was promoted.

'Only isolated articles on the problem of foot burns can be found in the
available foreign and national scientific literature [4, 5]. The foot is normally
protected by footwear, and thus does not have as high an occurrence of bums
as the .hands and fa}:e. .It Is necessary to mention that deep foot burns mostly
EEZZ:;:ZZE:;:S‘? ;1;1‘3:: Tdnm}}’ indigelllous people still use an ancient means
. o a y uring the winter months. Sanc!al burns are al'tvﬂﬁ
' Cha;'red bon,e : ;Pecl.lrills that are follow?d_ by serious comp!lcz{tlons,r
o dr.; Ii'f 1:‘ b}’ of tlz'le low foot joints [6, 7]. Rehabilitation 0
protocols, both mf:c:licaflzpa,xu‘:imJ g o d_o pethy e of oIS ‘treaﬂﬂ:‘;“
general somatic state, the us: “}81031, Whlc}? g o ol D? j T
s i o 1 1 ; 0 proph){la.ctics to prevent development of join
L » 1oot phlegmon, providing an adequate regenerative proce®

zone, the methods for cutting the dead joint segments and measures

ment of contractures and deformities.

th&t pmmm
OUICQme i
‘n Practicy|
n, bletding
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/
quire ‘mmediate hospital admission, special treatments and fast preparation
rf the injured site for skin grafting.
0

MATERIAL AND METHODS

During a 5-year period, 84 patients with severe foot burns — when the skin
was not regenerating on its own and tendons, muscles and bones were not
injured (full-thickness burn) — were treated in the bum department of
RCSUMA and at the Inter-Regional Burn Center, Uzbekistan. The causes of
the burns were as follows: sandal burns, in 56 patients (66.67%); flame burns,
in eight patients (9.52%); scald burns, in seven patients (8.33%); hot ash
burns, in five patients (5.95%); chemical burns, in three patients (3.57%); and
other burns in five patients (5.95%). Among the 84 cases, 41 patients were
under 14 years of age and 53 patients were over 14 years of age (Table 10.1).

Most patients had deep foot burns caused by sandal heaters. In these cases,
the sandal burns caused especially deep and severe injuries of tissue because
of the immediate contact with the burning agent. Most of the sandal burns
were circular foot burns. The distribution of the patients subject to bum
localization 1s given in Table 10.2.

In accordance with the aim and problems of research in this area, the
patients with deep burns of the foot were divided into two groups, depending
upon the methods of the operative intervention. There was no special
allocation of the patients to the groups. The criteria for the selections were
isolated deep burns of the foot. Patients of the control and basic groups were
correlated according to the character of the thermic trauma, the area of deep
burn and the severity of the injuries.. For evaluation of the effectiveness of the
various methods of surgical treatment, three main indexes were determined:
the average term of the rehabilitation of the skin covering, the frequency of
Postoperative complications (lysis of transplants) and the follow-up results of
the treatments. The patients were divided into two Zroups: J

The first group (main group) included 34 patients, admitted dunng the
first 3 days and nights from the moment when the trauma occurred. For the
Proper diagnosis of their condition and the choice of a proper mmﬁﬂt
E;h“d: all the patients upon admission were examined for a“sm
calcince of the blood, blood hemoglobin, glucose, wﬁtm’m A et
: um levels. After anti-shock therapy for 4-5 days un < y w

PPearance of separation and scab tear away, the earl?’ 2 : f disk
Pettormed op no more than 4-5% of the body ared with the help of G5
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dermatomy. The depth of the necrotic tissue incision depended Upon the
degree: of a IIIB degree burn within the epidermis adipose tissue, “ftheum
degree of the fascia or by a cut of the deeper layers of soft tissue, After X
early excision, we postponed the immediate non-perforated skip graft ;
thickness of grafts ranged from 0.2 to 0.3 mm., and grafts from the exq
and internal surfaces of the hip were normally used. The first bang
removed on the 2™ or 3™ day after the surgery. If the skin engrafted wey|
proceeded with physical therapy after the 6" day then the patients \;ze
discharged from the hospital for outpatient treatment. They were advised tz
continue physical therapy.

The second control group included 50 patients who were treated in tpe
traditional manner in the bum department of RSCUMA and at Samarkapg
Inter-Regional Burn Center. From the moment the patients were admitted tq
the hospital, they underwent the following surgical treatments: 2 necrotomy
was performed to prevent a secondary necrosis and to accelerate the rejection
of the necrotic tissue. The necrotomy was always performed in a longitudinal
direction down to the healthy tissue and after the necrotomy, the wound was
covered with chymotherapeutic materials (trypsin and chymotrypsin) that
accelerated the rejection of the necrotic tissue. The wound dressings were
changed every other day and after initial removal of the damaged tissues, a

C

48€ wag

was performed on the granulated wound once the wound was completely
ready for autoplastic closure. The wound surface, when it is ready for plastic
surgery, should be bright pink, neat, moist, with little bleeding. The wounds

were ready for autoplasty 18 to 22 days after the burn. The thickness of grafs
ranged from 0.2 to 0.3 mm. and grafts from the external and internal surfaces

Table 10.1.The distribution of patients with different kinds of burns

Kind of burns No o/
Sandal burns 56 66.67
Flame burns 8 9.52
Scalds 7 8.33
Hot ash 5 5.05
Chemical bu.l'n_s 3 3.57
Other burns 5 5.95
Total 84 100%

Early Excision and Grafting of the Foot 31

Table 10.2.Burn localization

Burn localization | Deep burn | Total %
Back of the foot 18 21.43
Sole 27| 30014
Combined bum 39 46.43
Total 84 100%

the hip were normally used. The first bandage was removed on the 3™ or 4™
sfy jftel' the surgery and if the skin had engrafted well, we proceeded with
a

physical therapy about 6 days after the surgery.

RESULTS

In the first group: after an early excision and the placement of an
autograft, the development of early infectious complications is prevented, that
results in a shorter period of time, only 10 to 15 days, for the skin to recover.
Lysis of transplants results not only in the uncovering of already closed
wounds and a loss of the transplants, but also in an extension of the injured
surface due to the creation of the donor areas. Even a small lysis area can
significantly increases the period of rehabilitation of the skin, because they
require recurrent autodermoplasty and a prolonged conservative treatment.

The second operation was performed on 3 patients (8.82%) because the
ransplanted skin had dissolved in some places. Complete rehabilitation of the
skin covering provided the engraftment of transplants, donor injuries and the
epﬁthelization of superficial burns. As a rule, the skin covering rehabilitation
‘oincided with the patients’ discharge from the hospital and our observation of
1609439 days.

: In the control group: those who were treated in the traditional manner (50
:::“:Hs) Were to recover the skin cover in 20 to 22 days. The second
e 0 :r::m;plasuc surgery was performed on 11 pa.tit?ntf (22.0%). The; causes
eﬂlaust;f ant 1}’318_ were: suppuration of the injuries, hypoprotﬂln@;
in the hon ?“d application of high rates of flap perforations. Pat}t?nts.- mﬂ;nﬂm
skin. o *Pltal on average for 25 to 30 days. Complete rfhabﬂltan@ of the
Perforgy “fng of the control group provided a ‘closure’ of cells because

¢d flaps were used for these patients. ;

shu,:n alysis of the results from the first group over a period of 1 to 5 years,

that 7 oyt of 34 patients came back to the hospital for new surgery pERos.
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because of the loss of their ability for normal movement o erized by more severe, deep tissue injuries, and by carbonization of the
c

From their medical histories, we discovered that the patients did not fOlIo\:les' cfjare; s of the lower extremities [16].

doctors’ postoperative recommendations (physical training, physical. the the distal P

procedure, massage, limiting the amount of weight placed on the foot e )&I;F Table 10.3. Results
3 ). In

4 patients (11.76%) of the main group, contractures of the

toes of a IJ 4,

were observed and they underwent recurrent surgeries. Sreg ———— Results G;E‘;P I Group II
The second group showed that 16 out of 50 patients came back for new No ' 4('7;:()14_ I;ﬁ—:?ﬂ'

surgery, because of growth and retraction of grafts and foot contractures of operal:jon t;:]nw:iCali{mS - -

LI=IIT degree. Analysis of the follow-up results in the controf 8TOUD shoyeg 12 WT"d:Z - 16.09£3.0° | 303253

that 17 (34.0%) were children with foot contractures of the [-II-]jj degree (hy L 2 zm' liczti ons in the nearest after operation period 7 16

developed due to the growth and retraction of the transplants that requireq : - P{{]pﬂ_‘}-— by comparing with control group.

planned operative treatment; in 7 (14.0%) adults, long courses (8-12 months) R ’

of conservative treatment were carried out. Comparative analysis of e The consequences of thermal burns depend upon the trauma agent and the

present and future treatment results of patients with different kinds of bumns s
presented in Table 10. 3.

The surgical methods, an early excision and immediate skin graft helped
to improve the general condition of the patients, contributed to the restoratio

wound location. The outer defects and a functional breach of the foot depend
upon the area and the depth of the burn wounds [17]. Patients with deep foot
burns require immediate hospital admission and special treatment. At the early

of their foot functions, lessened their joint deformities and post-bum

contractures and deformities, shortened their stay in the hospital and also
reduced their expenses.

treatment stage of the foot injured by thermal wounds, we used physiothera?y
to speed the regeneration process and reduce the inflammatory process, in
order to create a condition to block the formation of hypertrophical scars and

post burn contractures and deformations. The wide range of rational surgical
tactics, medical and physical training and physiotherapy create favorable
conditions to reduce the development of foot scar deformations and
contractures. The treatment of foot defects appearing as a result of contact
bumns has always been a challenge because there is always a lack of soft
tissues in the foot area that could be used for free plastic surgery. Tl}e
Materials for repairing the foot are the parts of the sole and the dors.'.um skin
Which are not injured and which can be used as grafts of different sizes [18-
21]. Most of our patients were those with sandal bums with the entire foot

DIScUSsSION

The achievements of science and medical practice during the last few
years have contributed much to the treatment of patients with critical and
supercritical burns that earlier would have been considered incurable [11]. The
expansion of the knowledge on the pathogenesis of burn illnesses and the & . >
introduction of new sophisticated medical technologies in diagnostics and "jured. In all cases, we tried to use one graft for covering the foot mjug‘;
treatment have led to a decrease of fataljties among serious patients. It should Aﬁ.er ‘ccovery of the skin cover and discharge from the‘ Ll df:p et
be mentioned that at present staying alive is not considered to be the only Patient mysgt continue with physical therapy on an outpatient basis.

criterion in evaluating treatment, as the number of patients and invalids who ’I-'he main purpose of the physical therapy is to rehablhtatethth;skfo:;
need long term care has increased recently [12-15]. ﬂmcm?n’ t0 prevent the development of contachce e IOTV‘#; alT based
Patients with foot burns suffer not only physically but also mentally, the¥ “'mplications, Physical therapy must be done carefully and mdltch\!lﬁdll Piyslcal
have neuroses which lead to reticence, they live a secluded life and ¢& On.efmh Patients needs and movements must be slow and stre d also after
develop an inferiority complex. This influences their personality and the futur® :almng must be done 2 or 3 times a day for 30 or i fmman aﬁoﬁ.ﬁfthe-
social adaptation of the patient. It i necessary to mention that deep foot bu™ ~harge from he hospital up to the time of a full growth and formafion 674

mostly occur in Central Asia during the winter months as many natives i et scar

HS€ an ancient means of heating called a ‘Sandal’. Sandal burns &
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We have demonstrated visible success in the treatment of seye
the burn department of RSCUMA and at the Samarkand Inter-
Center, thanks to our organization of specialized medical se
medical methods of rehabilitation for burn patients.

Patient A. (Figurel0.1) was a 36-year-old women admitted to th
department of RSCUMA with the diagnosis: Thermal burn to the
surface of the right of the foot of the IIIB degree. The patient is examj
the 2™ day after the burn and having recovered from the burn shock. At th
time of admission to the Burn Center her general condition was SatiSfactgr:
Her skin and visible mucosae were pale. Her nasal breathing was easy. Hear;
sounds were muffled, pulse was 90 beats/min, and blood pressure was 100-70
mm / Hg. The abdomen was soft. She was not passing urine and had no bowe]
movements. An examination revealed that the epidermis on the dorsa] surface
of the foot was disrupted and covered with a material, the wound’s base was
pale, and there was no sensitivity. The results of the blood test upon admissiop
were: hemoglobin, 110.0; hematocrits, 45.0; leukocytes, 10.3; blood
coagulability, 3-4.

Local treatment of the foot burn started with a Novocaine ring block
(0.5%, 25 ml) which made it possible to put the extremity into a bath with a
detergent solution without any pain. The pieces of the necrotic tissue were
removed with scissors. The bumnt surface was treated with Rivanol and a
Furacillin solution (1:5000). The wound was covered with a sterile dressing.
The patient was given some molecular and crystalloid solutions for

hemf’d)mamic stabilization, as well as anti-toxification medications, antibiotics
and analgesics.
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Figure 10.2. After the free autodermoplasty with a non-perforated skin transplant.

On the 4th day after the burn, early necrectomy is performed and the
wound is covered by a non-perforated skin transplant. A graft was taken from
the external surface of the right hip and placed on the granulated wound. A
control examination was made on the 3™ day after surgery. The skin was
engrafted. The patient was discharged from the hospital in satisfactory
condition for outpatient treatment. Physical therapy was recommended to the
patient and the second examination was performed 11 days later. The patient
was in a satisfactory condition. The transplanted skin had normal color and the
sole sensitivity was good. The patient was advised to continue physical
therapy and to avoid putting much pressure on the foot. The next examination
Wwas performed a month later. The transplanted skin was of normal pink color
and the sole sensitivity was good

after the opera ;'.tif’."':ffi%??{{!_l.f:
o e

L L U
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chapter 1 1

SANDAL BURNS OF THE FOOT ,_,' o

both poor and rich people in mountainous areas of Middle Asia. Sandal b
injuries are a serious health problem. The characteristics af AT M HUNS

foot include not only skin injuries of various depths but _
underlying tissues: subcutaneous fat, fasciae, muscles, and *w i_‘# b 'a{‘ﬁ |

E~ " | The sandal 1s an ancient, primitive heating device that 1&*‘31@ n

contact of the body with the live coal or the Waod Tha
is to present the most complete information about sandal burt =,un the foot an

discuss the most effective methods of treatment ﬁg (_LIJL

the wound for early autodermoplastlc surg, '_"_x;_f_'j,;;--_- ' C
contractures and deformities, and also to sh
patients. |
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A square wooden table is placed over this hole and covered wjy,
warm blanket with the ends trailing on the floor. a lafgf:,
In cold weather, people of all ages sit around the table, calleq ,

with their feet under the blanket, talking, drinking tea, and eatjy Sandy|
11.3). 8 (Flglll'e
In those cases, when the children sit side by side with the adults, ¢,
not endangered. However, children, especially toddlers, Wileney are
unsupervised, can crawl under the blanket and fall into the coals (11 4 lefy
Figure 11.3. People of all ages sit around the table.
Figure 11.1.
Fi ;
'8ure 11.4. Children, can crawl under the blanket and fall on the coals.
comAi a result, they can suffer severe bumns followed by serious
?n“’ﬂ?“OHS, such as contractures and amputations.
injured be case of sandal burns of the foot, it is usually not only the skin that is
i ut also underlying tissues: subcutaneous fat, fasciae, muscles, and
| 1m:Elliz;a:::ims [1-4].Another feature of sandal bums is their predominant
Figure 11.2 burn SCaroél on the distal segments of the extremities followed by serious post
% | eformations. This localization is what makes sandalbumsand their
i Flgurell.l,2 Women specially preparing live coals for sandal heating system. b N _.;T j Ik
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complications one of the most complex research and
traumatology, orthopedic and pediatric surgery.

During the last 15 - 20 years, researchers have studied many agp.
pathogenesis of the burn disease and its complications [5. 6. ;S C1S of i,
incidences of disability and mortality have been reduced. Many r. d Tesy);
believe that burn disease development is more severe 1n childrep thans_earchﬁs
because of children’s undeveloped physiological .
morphological incompleteness, and the immaturity of th
their intensive metabolism. The epidermis of children, especially in thos
3 years and younger, is much thinner than that of adults [7]. As'q T_agEd
children’s bumn injuries are more severe than those suffered by adult: SL]l!:,

Improve our knowledge, this article presents the first detaijled description of
the sandal burns and their treatment in children. :

Practica| Proble,
Siy

' NiSmg
CIr organs, ag Wel| g

METHODS

During a 10-year period (1992-2001), 114 patients with severe sandal
bumns of the foot were treated at the Samarkand Inter-Regional Bumn Center,
Uzbekistan, Of these, 19.3% (n = 22) of the patients were younger than | year
of age, 57% (n = 65) of the patients were between 1 and 3 years of age, 9.6%
(n = 11) of the patients were between 3 and 5 years of age, 5.3% (n = 6) of the
patients were between 5 and 10years of age, 3.5% (n = 4) of the patients were
between 10 and 14 years age, and 5.3% (n = 6) of the patients were from 15 to
76 years of age. Among those admitted to the hospital, 28 (24.6%) patients
pre.sented severe burns covering 5% of their body’s surface area, 64 (56.1%)
p&thI%tS with burns covering approximately 10%, and 22 patients with bums

covering more than 10% of their body surface area.

Ofthe 114 patients admitted to the hospital 64.9 % (n = 74) were in shotk
e other patients, transferred from other regional hospitals, had toxemia. O
at_:imlssu.an of these patients, blood analyses were conducted for a prop®
diagnosis. Hemoglobin content, hematocrit volume, blood coagulability g

the _Pl_'ﬂseﬂce of trace substances were tested. If needed, the clinician®
administered a urinalysis and

Sandal Burns of the Foot 03
— B
The main methods of toFaI and local tre:'atment of severe burns of the foot
_ddition to other effective r,me:th»:}dsT included necrotomy, necrectomy,
in 2 _ shell covering, homograft plastic surgery, autodermoplasty, and the
] removal of postburn scar deformities. Necrotomy and necrectomy are
surgic t when preparing a wound for autodermoplastic surgery.
imPCrJrrltjELﬂ characteristics of the sandal burns of the foot include coagulation
crosis because of the contact with live coals, circular vascular and nerve
gzmpression and, as a result, a secondary necrosis. To prevent this, the patients

with recent burns were treated with necrotomy. Chymotherapeutic materials
were placed on the wound surface to accelerate the rejection of the necrotic

tissues. s
Necrectomy was performed as early as 7 - 10 days after the burmn incident

if the burned surface area did not exceed 5% to 7% of the patient’s total body
surface area. In patients with extensive burns, that is, covering more than 10%
of their total body surface area, a partial necrectomy was performed. We
limited ourselves to exarticulation or amputation of toes and also to excision of
deep foot necrosis. As a result, the duration of the necrotic tissues rejection
was diminished.

Fifty-one (50%) of the patients had an amniotic membrane shell covering
and homograft-replacement surgery. We used homografting when a child had
a hard necrectomy and we wanted to avoid additional trauma by removing an
autotransplant. We also did homografting when the necrosis was not totally re-
moved, and we were not sure that an auto skin graft would survive.

We normally placed skin grafts on the granulation tissue, according to
Tursunov B.S. et al, (8, 9] when a wound was completely ready for autograft
closure. It is believed that the wound surface, when well prepared for plastic
SUrgery, is bright pink, neat, moist, with little bleeding, and without eden}a. It
Sh_ﬁuld be covered with a thin layer of tender, fine-grained granulation tissue
Without any fibrose, suppurative and necrotic films. It should hawfe a n_lafked
bqrder of peripheral epithelization without inflammation and with minimal
Micro flora [10].

We removed the grafts with a dermatome [11].The width of ﬂle_ Eﬁm
anged from 3 to 5 cm., their length depended on the location of donpr. sites,
;;d their thickness was 0.2 to 0.3 mm. If the burn area was more thnn 6%’;:

o of the tota] body surface area, an interval of 2to 3cm was left between

Srafts Later, these intervals were filled in with new epithelium that wasgmm |

On the

areq grafts. This allowed coverage to take place on a larger Wrm

4 10t exceed from 5% to 8% of the total body surface area. T g

- We did not leave any intervals between the grafts when the munﬁw
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autografting was performed 3 - 6 weeks after the trauma depending
wound area. If the recovery of donor sites was smooth, the SeCOn:;n the
grafting surgery was performed 2 weeks after the first. Aufg

RESULTS

Of all the patients, 86 % (n = 98) were healed after e firs
autodermoplastic surgery. The secondary autodermoplastic SUTgery yas
performed on 14 % (n = 16) of the patients because their wound surface areg
covered more than 10% of the total body surface area. In 14% (0 = 16) of the
patients, the transplanted skin dissolved in some places. These patients algg
had a second surgery. Of all the 29 surviving patients, 8% (n = 34) came back
after treatment and bumned skin restoration to the hospital for a new surgery
because they had lost the ability to exercise normal movement of their affected
extremities. Complications, especially in the fingers and joints, were as
follows: contractures, ulcerating scars, complete and partial dislocations, and
growth aberrations. Of all 26 complications,5% (n = 9) were contractures |
year after burn, 50% (n = 17) were contractures 5 years after burn, 23. 5% (n=
8) were contractures 9 years after burn.

We performed 51 reconstructive surgeries on 37 patients. Of all the
patients, 92% showed satisfactory results, and 8% were unsatisfactory.
Unsatisfactory results were reported for the children who had gone more than
8 years after the burn incident and had irreversible changes in the tissues. Asa
result of using this method of treatment for burned children in our practice, the

percentage of post burn consequences, such as the impact on mobility and
growth of the extremities, was greatly reduced.

DISCUSSION

In Middle Asia, sandal burns are of special interest. Cases of sandal burs
are more frequent during wintertime when people in distant mountain regio™
S Inappropriate heating system such as the sandal. Most of the patient
with sandal bums have upper- or lower-limb injuries, Characteristics of sa1d%
bums include not only skin injuries but also injuries to the underlying tissue®
Unlike most types of burns, sandal burns are followed by coagulation necros®

because of the contact with live coals.
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.+h sandal burns require immediate hospitalization, the special
ol as described in this article, and fast preparation of an
Py afting. After skin grafting these patients require a special
ite 07 Skl]na%rwell, to avoid post burn contractures, [12-16] which can
.o and the growth of the extremities. At the Samarkand Regional
affect mobility have been successful in our treatment of deep sandal burmns
gumn Centel, Weor anization of specialized medical care services, modemn
beeaus= of Ol:lrnef medical methods of rehabilitation for burn patients.
all:e last 15 to 20 years, a campaign against using sandal heaters has
y in Uzbekistan. Many booklets on sandal burn problems are
lished. They inform citizens about the dalflgers of sanc:lal burns, the
puoti itv of their treatment, as well as the social and financial damages to
wn?ptlex;icording to the latest data of natural gas distribution service, using
f;;l:lee::; air conditioners for heating resulted 'm'lowering the number of burned
children. In 2005, the percentage of children with sandal burns was reduced by

ceatment Protoc®

equipmﬂﬂt’
During t
been undeI'WEl

88% compared with 1985. - | |
Currently sandals are rarely used in the cities and countryside, with the

exception of the far-away mountain areas, where the introduction of district-
wide heating systems is very difficult and where the winters are very cold.
Residents in these areas place a handmade square table in the central part of a
room and put live coals inside. However, they often do not bother to set up
some kind of barrier around the coals. Because of that, children, when left
unsupervised, still fall onto the coals and receive deep burns. At present,
educational programs for parents and their children are being launched in
schools and day care centers for the purpose of sandal bum prevention.

Patient Y

Y (Figure 11.5) was a 1.8-year-old boy who was admitted to
markand Inter - Regional Burn Center with the following diagnosis: a
-l bum (IA-ITB degree) of the outward surface of the shin and both feet.
wa;h ¥ ﬁgul:e, the patient is shown on the 12" day after the bum. The patient
%estlil,:,: fTious condition. His consciousness was blurred, and he answﬁ
b'eathins Inadequately. His skin and visible mucosae were pale. His
Sounds & Was smooth but lung breathing was hard. He had muffled hegrt
He haq :nd a thythmic pulse. His arterial blood pressure was 80{60 mnv:a}llegd
2 buy dry tongue and a soft, painless abdomen. Local examination reveai

Wound of the external surface of a the shin and both feet, with a _
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disrupted epidermis and weak sensitivity. The bottom of the Woung
with marble hues, and its edges were pink. The soles were insensitiv s Pale
the left foot were black, charred, wrinkled, and numb. The regys :anes of
tient’s blood analysis were as follows: hemoglobin, 116.0: hemat _lhf-' Pa.
and blood coagulability, 5.5. The urinalysis was normal. e 0y
An initial surgical debridement of the wound was performeq
antiseptic dressing was applied. Detoxification drugs, low- and high-mel - Ay
blood substitutes, painkillers, antibiotics, and other drugs were presc;]:ftulm
the patient. The next day necrotomy was performed, and chymothery 5 [.n
remedies were placed on the wound. On the 7" day after the bum, 4 peut“
necrectomy of the shin and feet were performed because of their ins"tans]?tEE ﬂllal
and nonviability. The patient’s condition improved gradually, his temperz:::ty
came down. His appetite came back. -
On the 12" day a total necrectomy was performed. The wound graduall
began to heal. On the 18" day the wound on the shin and dorsal foot ari
healed. A granulation wound formed on the soles. Then autoplastic surgery
was performed. A graft was taken from the external surface of the right hip

and placed on the granulation wound. The extremity was immobilized with 2
plaster splint.

-------------

''''''''''

Figure 11.5.Thermic burn, IIB
LS ; | pagin

-IV degree of the both shin and feet. The condition in

e llon Wwas performed on the 3" day after the surgery- The 2

The patient was discharged from the hospital in satisfacto”
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..o for ambulatory treatment. Physical therapy was recommended for
conditio e second examination was performed 1.5 months later. The

jent. e '
the patt i satisfactory condition. The transplanted skin had a normal
jen

The sole sensitivity was good.
Ogatient X (Figure ! 1.6) was a 1.5-year-old girl who was hospitalized in the

depam'ﬂeﬂt of RSCUMA with the following diagnosis: sandal burn
o [I[B degree) of both feet, and burns of the left toes (IV degree). The
L is shown 1n Figure 1 on the 6th day after the burn. She answered
questions :nadequately. Her skin ancfu visible mucosae were pale. Her nasal
preathing was €asy, but the breathing v:ms not deep. Heart sounds were
muffled, pulse was 120 to 140 beats per minute, and blood pressure was 70 to
50 mm Hg. The abdomen was soft. She didn’t have urination or bowel
movements. Local examination revealed that the epidermis of both feet was
disrupted and covered with a black film, the wound bottom was pink, and its
sensitivity was very low. The results of the blood test at admission were:
hemoglobin, 132.0; hematocrit, 56.0; leukocytes, 10.3; blood coagulability, 3
to 4 m/g; and ESR, 14 mm/g.

The patient was given an antishock treatment. The initial surgical
debridement of the wound was performed on the 2" day. The scraps of
necrotic tissue were removed with scissors. The wound was covered with an
aseptic dressing. Necrotomy was performed on the feet. On the g™ day after
getting the burn we started necrectomy. General anesthesia was used.

patient

Figure : - ‘
i L1.6. Patient X, was a 1.5-year-old girl who was hospitalized ir

ufb:t?:nt ofRSCUMA with the following diagnosis: sandal burn (1Lt \-1II 2 g
Sk and IV degree of the left toes. et " ke
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The patient had undergone a blood and plasma transfusiop and
blood substitute transfusions. She took antibiotics and other medicat
autodermoplastic surgery was performed. A graft was taken frop,
surface of the hip and placed on the wound. The extremity wag i
with a plaster splint.

An examination was performed on the 4" day after the surgery.
patient’s skin looked good. There was no graft rejection. The patjep ?‘Ja Sﬂ?e
satisfactory condition when she was discharged from the hospita] fm
outpatient treatment. Physical therapy and exercises were recommengeq TE;
secondary examination was performed a month after discharge, at which tig
we deemed the patient to be in satisfactory condition. The transplanteq skig
looked normal, had pink coloration, and its sensitivity had returned.

lals.u Othe
10ng, Free
he Extemﬂ
n'lrnt:ubihzed

Patient Z

Patient Z (Figure 11.7) was a 2-year-old boy who was transferred to the
Burn Center from a regional hospital with a burn wound in the area of the right
and left foot. According to his mother’s story, the child had received a sandil
burn 4 days before. In the regional hospital the child was given all the
necessary antishock drugs and treatment as patients X and Y when they wer
first admitted to the Burn Center. At the time of admission to the Burn Center
his general condition was satisfactory, his consciousness was clear, and his
skin and visible mucosa were pale. Nasal breathing was easy, the pulse was
rhythmic, and the blood pressure was 90/60. The tongue was a little bit dr
covered with a white fur. The abdomen was soft, painless. Urination and
defecation were normal.

Local examination revealed a burn wound in the area of the foot. T
wound was covered with black necrotic tissue; its bottom was pale and had
shining hue. The sole was insensitive; the toes were charred, wrinkled, an
numb. An antiseptic dressing was placed on the wound and the next g
exarticulation of the I-III-IV and V left toes and partial necrectomy were
performed under general intravenous anesthesia. d

Gradually, the patient’s general condition improved. The patien! b
undetg.one several blood and plasma transfusions. He took antib
regula_.rl"_g'z. The wound in the dorsal area of the foot healed. In the s0I¢
Sfénﬂ_lahon._wound formed. It was bright pink, clean, fleshy; with
bleeding, without fibrose, suppurative and necrotic films.

Sandal Burns of the Foot 99

Figure 11.7. Patient Z, was a 2-year-old boy who was transferred to the Bum Center

from a regional hospital with a burn wound in the area of the right and left foot.

Autodermoplastic surgery was performed. a 0.2-mm thick graft, was
emoved from the external and internal surfaces of the hip, placed on the
wound surface, and sutured. The extremity was immobilized with a plaster
splint. The post surgical period proceeded normally. On the 4™ day, an
examination was performed. No changes in the transplanted skin were
observed. The patient was discharged from the hospital in a satisfactory
condition for outpatient treatment.
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Chapter 12

BURN INJURIES OF THE BONES AND JOINTS
IN THE FOOT

Extensive injury to the distal part of the lower extremities presents a
difficult problem to the surgeon. Bones and joint injuries in the foot area due
to bum traumas are observed in approximately 2% of all cases. The
amputation rate of the lower extremities in patients with high voltage electrical
injuries is reported as 40% [1].

There is little information available in literature conceming exarticulation
and amputation of the toes in burn cases, in terms of their performance and
this makes it difficult to determine the indications for performing amputations
and exarticulations, methods and techniques of performance and also follow—
up treatment [2-5].

1tis necessary to differentiate primary and secondary osteonecrosis.
Primary osteonecrosis develops as a result of a direct effect of a high
:2E$mre agent or electric current. It causes immediate destruction of bone
il ;:1:1 Secundary.ﬁstfeonecrasis develops in later periods and is caused by
sk Su‘:re“mtfiophlc disturbances in the bone as a result of the death of soft
de\’elt)pmen?m;dmg the bone and Reqosteufn. The leading role in the
g o ol secondary osteonecrosis is a disturbance of the blood supply

oA reas of the bone.
to th:E:?le_;“mt toes are revealed on the 2*-4" day after burn injuries. Due
dorsa] urfag:; t‘:]ant .thlckness of the subcutaneous tissue, espe‘c;ally ?n _ﬂ;e
Place hnmedi;t ¢ disturbance of tendons, joint capsules, bone phalanges takes
ely at the moment of trauma. | | '
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Such deep bumns of the toes are Chﬂracterizedb\ / d exarticulation technique in bumnt toes has its own

' ' ' Y their m The amputation 2o d by the difficulty of the stump closure by a skin
mummification. Necrotized skin becomes wrinkled and dry. Actiye 0 arkey stics mainly caused DY

of the toes disappears. Amputation and exarticulation become Neces ol supplied with blood.
amputation of the toes the functional importance of every millimetey 0f53ry. grafl W
the toes must be taken into consideration. vach o

Where typical amputation or exarticulation of the toes wjt
of skin grafts cut from dorsal or plantar surfaces for stum
impossible it is acceptable to form grafts from preserved |ate
this 1s 1mpossible as well we must then combine amputati
moment plastic closure of the stump by a free skin transplant. In injygies i
one — two toe joints purulent arthritis usually develops and resy]ts In seps
and electrical injuries result in erosive bleeding, that cannot be controlled p
the bandaging of vessels and causes limb necrosis.

Nineteen patients with deep foot burns of the IV degree were treated iq
burn department of RSCUMA and at the Samarkand Inter-Regional Bu
Center. The causes of the IV degree burns were sandal burns in 17 cases and
electrical injuries in 2 cases.

Exarticulation in 7 patients was performed on the 2™ day, in 5 patients on
the 3 in 5 patients on the 4™ and in 2 patients on the 5" day after burn trauma

Exarticulation was performed late because in some patients with bum

h emplgmmt
P COVering |
ral surfaceg I
on with sipg,

: _ - kand Inter -
trauma, the demarcation line developed late. In such patients after the Figure 12.1. Patient A, a 1.1-year-old .boy v.uho was adm1ttr.:c]lj to S?Imr;- ;Vn e
appearance of the demarcation line of necrosis it is reasonable to perform Regi::mal Burn Ccnt.er wi'fh the following dlagn_omf:f S&tnizs “:fomed

resection of the interphalangeal joint with a single moment immobilization of the right foot. Exarticulation of all toes of the right foo :

the proximal and distal phalanx into a functionally favorable position (easy
flexion) and closure of the wound by free skin transplants. Joint fixation
achieved best of all by fastening with a pin. The pins put on the wound don't
prevent engraftment and are removed after the development of a stable
ankylosis (Figure 12.1 and 12.2).

Among the observed patients, exarticulation in the area of the Shapa,n.ﬂ :
joint was performed in 2 patients, Lisfranc joint in 1 patient, ankle ann;
amputation in | patient and a lower extremities amputation was performed 1"
patients.

Indication for amputation was g total charring of the entire foot tissue. I

_ g into
order to establish the amputation level in every patient we {00k '

GOHSIderatmn the tissues condition above the demarcation line, the degr® f::r
yjury and we also tried to use aj| possible methods to form a StumP

_ Figure 1 5
g a prosthetic appliance in the future. RCS

- Patient B, a 1.6-year-old boy who was admitted to the bum department of

o With the following diagnosis: Sandal burn (IIIB-IV degtee]{hgﬂfl}g  foot. :
-~ clation of the Tv-v toes of the left foot were performed.
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Burn In)
We used amputation only when we were fully confident that the ///:7 7. et al. (2005). Surgical treatment of electrical burns by
parts of the foot were nonviable. However, the amputation leve] ip in deg € Injy Ureg 3] Crkveélja ;)l stic surgery. Acta Chir Plast, 47 (1), 10-2.
has not been resolved till now especially in early age childrep, . P bup, local E M. (2004). Sandal burns and their treatment in children. J
amputation not through healthy but burmnt surfaces aﬂer cali’hl’ful‘maﬂ (4] Shakl?are Rehabil 25, 501-505.
necrectomy and preserved viability of the deeply located tissyes (Fi 18 oy e B., Tiengo, C., Salvati, A. & Mazzoleni F. (2007). Combined
gure 123 (5] Azzeﬂfﬂ:free pedicled skin flaps for the reconstruction of extremities in
1;szhc;mult.:»xg»:': electrical injury. Burns, vol. 33, No3, 382-386.

Figure 12.3. Patient B, a 7- month year-old girl who was admitted to the bum i
department of RCSUMA with the following diagnosis: sandal burn (IIIB-IV degree)of .-
both lower extremities. Exarticulation amputation of the right shin was performed. -

We sawed the bone using the usual method but we closed the stump it

soft tissues. In all cases treatment of the stump was performed withol

. suturing and we restored the skin covering using free skin plasty 2 weeks [ater.

With this, the end of the stump was closed by an all-around graft of 020

mm thickness taken by a dermatome. Due to the employment of this method

we were able to eliminate the influence of infection and preserve a long stump
from the limb for the creation of a prosthetic appliance for our patients

AL ) ret, JP. (2000). Electrical injuri®s: °

o1 teomes. 1" ed, phuadelpma. ngdosbﬁ )
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' | Physiotherapeutic treatment of the foot with bum frauma is empl )
M . early stages of treatment for quickening the regenerative process
shortening the period of local inflammation and consequently for
(M conditions to prevent the formation of hypertrophlc scars, 0 5
-';:- | contractures and deformations. ey v
i In A & B-IV degree burns the treatment begins on the 2™-:

receiving the burn trauma. Thus, in order to decrease edema of ﬂief soft

sessions. In the dlagnosucs of deep foot burns magnetoth .,M

N T

day before performing early surgical treatment in order to pi prevent i Ht sed

bleeding during the surgical intervention. . et

Physiotherapeutic treatment is continued 24 hﬁiﬁ% after excision of the

1

eCrotic crust with simultaneous or postponed au \(s a'a;u ") ?j,?f":}:' In the ce

g iq_-.—._.'.a
EI

here early surgical necrotomy with skin plasty perfor

employed t° Prevent the d “*
°Pﬁaﬁve evelopment hﬁ g

Jr‘iL-L]l

sllbcu
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POSITIONING AND PHYSIOTHERApy

Positioning and splinting is carried out on the day after the ad
the patient with deep burns to the burn department . Positioning is
giving the patients’ body and extremities a certain position in order
further contractures. Indications for positioning and splinting are th
functional zones. It is necessary for healing to give the woung
position from the beginning. It is also important directly in the post
period after performing autoplasty.

Positioning is used in burns of the ankle joints with an €xtension of gy,
anterior surface. In burns of the Achilles tendon splinting is applied ip ,
neutral physiological position of 90 ‘In addition not only is certain positionip
used but various types of immobilization of the extremities as well, beginnipg
with the application of a splint to the employment of a nail apparatus for
external immobilization.

The last one is more favorable in injuries of ankle joint area as they are
able to carry out active processing of the extremity in distal and proximal parts
and make it easier to care for the injury. An adequate strategy to provide
surgical tactics, physiotherapy and therapeutic exercises, enable us to create
conditions preventing the development of cicatrical deformations and foo!
contractures. After rehabilitation of the skin covering and discharge from the
burn department it is indicated to wear the splints for 3-4 months, periodically
taking them off during the day for therapeutic exercises and massage
Therapeutic exercises begin after an assessment of the patient’s condition by
cosmetic physician the day after hospitalization.

The main aim of therapeutic exercises is to rehabilitate the function of the
foot, to prevent the development of contractures, to decrease the risk of
complications developing. Therapeutic exercises are carried out very C"mﬁf“y’
individualized for every patient. Movements must be slow and exw‘_ldmg'
Therapeutic exercises must be carried out 2-3 times a day for 30-40 I-nmulb‘;
and after discharge from the immobilization stage until complete maturing
reverse development of a scar.

Types of exercises:

to ESCapE
€ bUms iﬂ
extended
Opel‘&iive

* - . » i cisﬁ
1. Passive, when therapeutic exercise instructor carries out the €xer |

with the patient’s extremity.
2. Active exercises of the patients with the help of the instructor-

3. °f the ankle joint.

break adhesio
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/ s to improve strength or to manage impaired functions

Alotive EXEres They are employed during the period of

convalescence.

exercises — complicated weight bearing exercises.
e

* RESiSt'anC are often combined with massage on the burn scars in the
Exercises
foot area.
. of massage is to extend and to soften tightening scars by trying to
The aim O

n. Massage is used for faint tightening scars no earlier than 4
' foot burn. Massage on burn scars in the foot area is necessary

Contraindications for therapeutic exercises are:

: 0
|. Unstable patient’s indexes of life, temperature higher than 38", pulse

rate — 120, hem transfusion.
2. Bums of the IV degree before the operation. .
3. Patients with electric burns, until the degree of injury to the skin and

other systems can be determined. :
4. In severely marked pain syndrome. But if it is necessary, anesthesia
can be administered.

EXERCISES TO IMPROVE AND SUPPORT
JOINT MOBILITY

Passive extending exercises in the foot area must be carried out with a
ml Tange of movements in order to prevent joint contracture. To
InCcrease mobility of joints that have contractures, the exercises must
be carried oyt with the greatest permissible range of movements and
FG US€ weight for extending contracted structures. It is necessary to
Solate the injured joints by positioning and stabilization of the foot
:i‘tje eﬂ}endmg the muscles for the prevention of contractures; passive
i “310115‘_= Will help to lengthen the muscular fibers. Compression of
O:B:PPGS}&E muscl?s produces responsive relaxation of the contracted
- Providing a wider range of motions. Exercises must be. controlled
used only for selected groups of muscles.
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Physiotherapeutic Treatment 111
Contractures of ligaments can be prevented due to the emplo //"”";;ESSIVE DRESSING AND Eitti
a structural and active regimen of exercises. The joints, mana}’l’ﬂem of CoM RAF
Bl i e ot motions wll keep their mobility, whilegEd il he removal of the stationary department compressive dressing,
extension will improve the elasticity of the ligaments. Passiy After t

. exercises are most important for the prevention of rough scar
i

2. Active exercises — exercises with a complete range of Moveme therapeut e complete wound healing meastrementa romii iR,

. : nt ent. T o .
carried out to prevent the development of adhesion ang conty S are developm ven for a special boot. The terms of wearing it are specific to each

" : . ac a . b

of the ankle joint and toes. Active exercises which are emplnyg:ms foot a;e t] Hypoxic effect on the scar, decrease of collagen and its derivatives

improve mobility must be gradual and increase according f, ﬂiﬂ indV ?on constant physical pressure make it possible to prevent the
- 1011,

degree of resistance and rate of performance. J produc

lopment of rough cicatrizing. The boot is worn from 1 week to 1 month
develo _

this, ) until there 1s @ complete formation of.scars. . '
uscylar It is important (O employ physiotherapeutic procedures and alternating

work; exercises on the table — to isolate deep foot muscleg hem with treatment at a health resort that employs a method of underwater
. y Hil=
metacarphalangeal flexor and interphalangeal extensor Joints:

exercises for resistance of the muscles effecting the injured foot are
not only weakened but they act against resistance of injured joints and
tissues. The exercises against resistance also improve the patient’s

3. Specific exercises — only essential work is carried out, with
foot joints are controlled: blocking exercises for determining

massage of the cicatrical areas .

|. Magnetotherapy is continued with 10 to 20 sessions daily for no less
than a month.

ability to mobilize almost immobile joints of the foot. Static 2. Electrophoresis (lidaza, hydrocortisone) 10 — 20 sessions daily with
(Isometric) exercises are carried out during the early stage of an interval of 4 weeks between the courses. | ' _
rehabilitation. These exercises decrease tension in joints and soft 3. Phonophoresis (hydrocortisone, irixol), 8-15 sessions daily with 3-4
tissues.

month interval.

In 1-2 months after discharge the patient receives the next course of

EXERCISES FOR PRESERVING AND IMPROVEMENT physiotherapeutic procedures. | | BT
OF TENDONS SLIPPING A control examination for treatment tactics are carried out a mon after
B discharge or treatment in a health resort, then every 3 months during the next

1-2 years,

Both passive and active exercises are employed.

The tendons of flexors and exercises for slipping rehabilitation of .the
tendons of flexors, depend on an estimation of the area of adhesilﬂﬂ
development in the foot area. Blocking exercises — holding of specific join's
for isolation of extended tendon. Exercises with isolation of the SUPerﬁmaJ
tendon — flexion of one toe by a straightening of the others.

Tendons of the extensor and extension of the interphalangeal joints al?d
keeping of the metacarpophalangeal joints in the bent position is the e

2 ise for a deep extensor which gradually results in the extension of the
interphalangeal joints.

'Jl



‘:;._=
d
i 1=
=
e

s

-
e

-

1 : e

] L 4
Al 47N e

"
—
7 -
] 3
.
4 Ty

= e

[




Chapfer i - TEIE 43

CLINICAL PICTURE OF POST-BURN
| FOOT DEFORMATIONS LT

A =
: g
R

The clinical picture of post-burn foot deformations may be Vmedbbthbﬁ-
. jocalization of the injury and by the severity of its manifestation. Scars create

I »
1Y,

-
i
vl 1

obstacles for the continued growth of extremities. ey i
| Cicatrical change of the tissue around the joints, the various degrees of |
- their tightening and their limited movements, the absence of s;en1 - foot
segments and other severe consequences of burns can be presented k!l:ff’i.' __
- into consideration in a deep and comprehensive study of this pro : E 1
| It is important to study not only the cicatrical changes from the side of
- skin coverings but also the osteoarticular changes, reflecting on the main
Pathology of the skeletal muscular apparatus as a consequence of foot and
“kle joint burns, as well. The character of osteartucular changes can
marked in different ways due to the severity of the foot deform
et ---cla__sm,ﬁ.catmn of B.V. Parin (194 6), taking into considerati
deserr S ©Of anatomo-morhological and functional displaceme

.,E:_'.I'zg._'.,.i'_.__-f- L8 s g G
- derormanons accordaing

_[ .-1_ )
e | »
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definitions of the degrees of the injuries and their effect on

anatomomorphological displacements we propose a more detailed description
of every deformation stage separately.

, Lf_-, ) e - : i o m a
area when receiving the burn from boiling water and on the sole surface ?:u il
sandal ""Th'h' ?-f;"' - has unfay orable effect on the foot function. The c f th&
icture 1n the first degree of deformation is in the main connection 0mral '
2 ‘“f e N Ll I smlc A

uperficial bums with the presence of a mobile cicatrical tightening that don®
- prevent the complete use of this limb. However, it is necessary to noticé thal
. they seldom request surgical aid in deformations like these but rely more 0"®
l;' treatment. The first degree foot of deformation is more often

—

1) In the first degree of deformations insignificant functiong| s
from the side of the injured foot is marked, and Separate :ial '
tightening in the area of the ankle joint or around it Cause n‘::h‘lcal
cosmetic insufficiency but may aggravate the process ¢ the Pat'ﬂnly
growth. et

2) In the second degree the impairments of the foot segment functios
joints with restriction of movements that are half of normal aor
revealed, more extensive and movable cicatrical tightening ﬂ:i
membranes sharply straining during active movement are observeg
the signs of osteolysis, atrophy and underdevelopment of the foot i];
long existing deformation are revealed.

3) In the third degree sharp functional restriction of the injured foo due
to the scars that are more often located in the joints area: mop
significant  trophic  disturbances  osteolysis, atrophy apg
underdevelopment of bones are observed.

4) In the fourth, the most severe form of deformation, complete
mnsolvency of the foot joints is observed with consequent extensive
cicatrical injuries and as a result a significant or complete adhesion.
Absence or preservation of only the separate contact moments
in the joints, results in the most severe functional and

anatomomorphological displacements up to a complete joint ankylosis
or a significant foot osteolysis.

e

Taking into consideration the specific peculiarities of the clinical

The first deformation stage occurs in 19% of cases as a result of

d and a scars location is marked on the dorsal surface of the ankle Joi"

—

o _‘-_r' _' fl

f the skin coverings and the indistinctly marked

I.- Ir

S 3 _- ] BT & - :?_ i : i A BT m-
1ges. Un walking the patients are moderatelv limping on the lﬂjuwd
1 Waiking the patients are moderately limping on
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/;fonnatiﬂﬂ effects functional abilities. In prolonged
thzsculaf atrophy and a misalignment of the foot take place
m

atiﬂgffﬁculties :n wearing of footwear. The following observations can
ing ¢!

focle n example.
be §1Ve" : aA q 1.8 year old boy was admitted to the Samarkand Inter-

e Center with complaints about a right foot deformation. It was
: Bu;ln ¢ he had received a sandal burn. He was treated at the hospital,
detemlned’ da was cured in 22 days. Free autodermoplasty in the area of the
and the WU“:; foot was performed. After discharge scars and extensor
e of the left foot gradually developed. On admission the patient’s
o lained of a deformation of the II-III-IV-V toes of the right foot,
parcntsdGOfEP extended walks and difficulties in wearing footwear. On
A%/ altlir:;n'gscars on the dorsal surface of the left foot at the base of the II-IlI-
;:Ja?ltnoes atlthe extensor position at an angle of 155-160°, movements limited
0 10-12°, were revealed. Diagnosis: Postburn extensor contracture of the II-
[I-IV-V toes of the right foot of the II degree (Figure 14.1).
As it is seen from the given example the patient has all the symptoms to
warrant a long observation in spite of insignificant foot dysfunction and he

must undergo conservative or surgical treatment.

gegional
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The second deformation degree makes up 18% of 4 foot in:. .
Cicatrical contractures of the second degree are characterized by Scarslnjunes.
the joint that at maximal possible movements are straining ang tighteni;mu
look like membranes, with almost 50% limitation of movemen;s o 8 ap
of the foot toes and ankle.

The second deformation degree includes various injuries:
deformation of the toes, extensor deformation with a partial syndac
separate toe phalanges and a deformation of the ankle joint of 3 4
character. In the second degree of foot and ankle joint defo
patients walk with moderate lameness and experience difficult
footwear. We show our observation as an example.

Patient B., a 4 year old boy was admitted to Samarkand Inter-Region|
Bum Center with complaints of right foot deformation. It was determineq,
from the patient’s complaints (self-report), that he had received a hot water
burn. He was treated at the hospital, and the wound was cured in 25 days. With
the child’s continued growth a cicatrical contracture developed. On admissio
he complained of deformation of the IV-V right foot toes, pain during
extended walks and difficulties in wearing footwear. On examination there
were: scars on the dorsal surface of the foot at the base of the IV-V toes, in the
extensor position at a 155-160° angle, movements were limited to 10-12°

Diagnosis: Post-burn extensor contracture of the IV-V right foot toes of the ll
degree (Figure 14. 2).

tlexor
tyly of the
orsal ﬂex_m
rmations (e
€S I Wearipy
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.1 deformation degree OCCUIS in 42% of cases. Frequent injury

The third <andal and burning hot objects. Most of the various
factor® zfre thee revealed in these foot injuries.
defnﬂﬂatlons ?r f the toes are most often observed as of a flexor or less

Deformation® : ddition the toes have a partial cicatrical

«tensor character. In addition the p
;o the plantar or dorsal surface of the foot; the toes movements are
o wfft(:nflequent dislocations and subluxations. The pzliti_ents have m:':lrked
i cannot wear usual forms of footwear. Ankle joint deformation as
i nt as a dorsal flexor contracture of the mobility of the foot.

The patients with a foot deformz_ltion, C?mbine'd with an ankle joint injury,
have both lameness and difficulties 1n .walkmg rapidly and cannot run due to a
disturbance of the supportive ability in the affected foot. As a rc:sult plantar
llosity develops in the internal and external surface of the foot with frequent
ulcerations of the scar.

The following observation is given as the example. Patient C., a 3 year old
oirl was admitted to the Samarkand Inter-Regional Burn Center with the
complaint of a right foot deformation. It was determined, from the patient’
statement, that she had received a sandal burn and was treated at the Inter-
Regional Burn Center, where free autodermoplasty on the dorsal and plantar
surface of the right foot was performed. Upon examination, extension of the
first toe of the IV degree and of the III degree is noted on the background of
extensive rough and dense scars in the area of the dorsal surface. Diagnosis:

Post-burn extensor contracture of the I-II-III-IV-V toes of the right foot of the
-1V degree (Figure 14.3).




120 Babur M. Shakirov

—

The fourth deformation degree occurs in 21% of cageg Accorg:
statistics the main cause of severe deformations is g sanda] llng lo
deformations are caused by fire and burning hot metal. T legg

In the IV degree of deformation the most frequent INjury is ags
the foot and ankle joint. With this type of dorsal flexor defonnation, the ¢
surface of the foot has adhesion with the anterior surface of the legﬂrsal
movement in the ankle joint is limited to 10-15", the patients tread op the h:nd
when walking. o

Ankle joint deformation is often combined with an injury of the whoj,
foot that often causes flexormobility deformations. Combined deformatiop o
the toes is also observed: of either a flexor or extensor character Definjte
regularnity 1s observed here, as in the location of this type, dislocationg and
subluxations often develop. A comparative study of the localization of sapdy]
burn subjected tissue injuries has been carried out and in a number of cases
complete charring of the foot and toes takes place.

Patient D., a 4 year old boy was admitted to the Samarkand Inter-Regional
Burn Center with complaints of a deformation of both feet. It was determined,
that he had received a sandal burn at the age of 10 months, was treated in the
Burn Center where necrotomy and skin plastic operations were performed
many times. On examination of the right foot it is observed that there are no
IV and V toes; the foot is tightened with strong cicatrical deformation and an
extensor lateral contracture to the leg, movement in the joint is absent; there

are cicatrical changes to the dorsal surface of the left foot with the absence of
the III-IV-V toes (Figurel4.4).

OCialEd wl[h

Figure 14.4. Post bumn extensor contracture of the left ankle joint of the foot and?

flexor contracture of the right foot and toes of the [1I-IV degree.

T
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Clinical Pictur

he patient treads on the injured limb and walks on crutches.
s ations show that post burn foot deformations cause
1 nodbzzzz rity of injuries. Under the effect of Qeep_bums not on%y
L typf?:l? subjected soft tissues are affected and definite displacements in

kin but &7 e.
1:5 Zsteoarthritlc apparatus take plac
the
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F 18 X-RAY PICTURE OF OSTEARTICULAR ;1
e ~ CHANGES IN THE ANKLE JOINT AND Fodzﬁi i'

Only a few papers on the problem of foot burns can easily be feund£ﬁ, he a'n-

acceSSIble scientific literature. The X-ray method is the mam meﬂ; d i H_; g,m g :

department of RSCUMA and the Samarkand Inter-Regmnal Btun %u m{-' All
observed changes in the bones and joints of the foot area in patlen with b

were put together to form a clinical X-ray working stratega;. gl d
of marked changes in the area of the foot gwes an opp : ‘"’L’” Al " dertake a

Batr ! '.i‘.-"".l- - i oy A B
10rmities, ambulatory
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N

In Central Asia, and particularly in Uzbekistan, many episodes
take place at home due to the use of sandal heaters. Despite improueﬁf bur
living conditions and public education etforts, the traditiona] device ;nents In
containing live coals, is still used for heating the lower part of the hu'ma;ﬂ;:dal,
2,31 M

The X-ray method is the main method for the recognition ang
pathology of bones and cartilages in the foot and ankle joint. Thoy
many medical literature works describing the character of
roentgenological changes in bones and joints as the result of burng the
problem of a deep structural and destructive breach in the bone-joint appa,ratus
in long term periods after thermal foot trauma has still not been completely
investigated. The injury of the bone and foot can initially appear as the direct
result of the burn trauma or as a secondary result of a trophic breach,
Insufficient coverage of this problem in scientific literature and frequent post-
burn complications that result in disabilities impelled us, the staff members of
the burn department of RSCUMA and the Samarkand Inter-Regional Bum
Center, to carry out this study.

Study of th,
gh lht‘:re are

the clinjgy

PATIENTS AND METHODS

79 X-Ray examinations of patients with post burn foot contractures and
deformations have been carried out. All observed changes in the bones and
joints in the foot area of the patients with burns were put together to forma
working clinical X-ray strategy. We attributed the changes due to the direct
action of high temperature to the group of primary disturbances of 18 (22
79%) patients and burn complications of the foot and their consequences t0 {he
group of secondary disturbances of 61 (77. 21%) patients. The causes of
patients burns were: sandal burn in 60 patients (75. 95%), flame bums in I
patients(15. 19%) and electrical burns in 7 patients (8. 86%) Table 15.1.

We have examined by means of X-ray 79 patients with heavy burms: 1,53
burns the feet (Table 15. 2) Of all the cases, 52 were confractures pE}I‘SlSUﬂg
for 1 - 5 years, while 27 were contractures for a period of 6 - 10 years: L
marked deformities of the bone ankle joint changes were observed 11 i
patients, with changes in the form and slow growth of bones in the 00t 2
ankle with its deformities. Contractures of the 1%' — 2™ degrees were obser’

in 9 cases, of the 3" degree in 42 cases, and of the 4" degree in 18 cases:
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%-Ray picture of Oste

Table 15.1. Number of cases

e Males Females
Causes of burns Quantity % Quantity Yo
—Sandal burns 38 | 48.1% 22 | 27.85%
__%_El;e burns 8 | 10.1% 4 5.1%
mri(:ﬁ] bLIITIS 5 632% 2 253%

—

Table 15.2. X-Ray of bone changes

— Character of changes
= s
The ';J'. E : o e = o E -E
ﬂumbers ﬂf E ;.;, E E- -g E : -E E i
patients 2. S = _E E = .E = ﬁ Z
treated £ & - > g £ @ = £
Q = @)
19 43 28 17 14 39 7 5
153 (100%) 28.10% | 18.30% | 11.11% | 9.15% | 25.49% | 4.58% | 3.27%

RESULTS

As we can see from the Table 15.2. the most characteristic structural
changes of the bone tissue were osteoporosis (28.10%). The early appearance
of the dystrophic process in an after burn foot bone is osteoporosis, which was
f’bgemﬁd by means of X-ray 5-6 weeks after the thermal trauma. Osteoporosis
lfi;uzt Seen 1n f-he‘0ptimal blood supply zones: epiphysis, and small spongy
: f:sta?ll'e; Necrosis ’of the _periartucular soft tissues in deep bans _of the foot
' disturgs ed by the inspection of the affected area. X-ray examination reveals
fidhis anznc'e .Of the usual operation of soft tissues. Secondary lesm‘rns of the
developeg _Jmf;_tﬂ of the f?ot in burns are most frequent and varied. They
- infl'f ifferent .penods after the burn trauma, they are dystroth or
“Ommop, amfmat_m'y In nature and lead to various consequences. Part;cular!y

ophic disturbances manifest as osteoporosis. It is clearly marked in

foot arey 3 chronic pain syndrome or with a slow closing bumn wound in the

nd in g]q 1, Steoporosis was mainly observed in III-IV degree deformations
In casefn S: a year ago (8), two years ago (19), 3 years ago (16).
hYPeTtroPhi Of osteoporosis we observed the dystrophic changes of

© character in 26 patients (60. 47%) and diffusion character type in



126 Babur M. Shakirov Ray picture of Ostearticular Changes in the Ankle Joint ... 127

17 (39. 53%) cases. The compensatory reconstruction of the foq
seen as a hypertrophical form of osteoporosis. As the foot wag alwa
the position of maximal loading a marked refraction of the bope is
The foremetatarsus (trabecula) is massive, thickened and Situateq :
longitudinal direction. The picture of the bone substance wag large-lo:)n 2
with some light cavity areas, but the most vividly seen changes were in]:;d
heel bone. Rough and compact bone beams in the heel bone were Situateq ine
fan-shape and very rarely were they split at the background apg a
connected with the compact cortical plate, and that causes the
weight loading on the heel bone (Figure 15.1).

As the diffusion form of osteoporosis of the bone structure had a large-ce)]
character and the bone beam was thinned that led to marked transparency f

the bone substance and outlined the cortical bone layer. That resulted in fyl

: ' y he age of 10 months suffered from a sandal
Concti . Fioure 15.2. The patient C, 8 years old, at the ag
Bl on of the Yoo (the IOV S00¢ Tete AR DEN sl topped the bLgr:]J was treated at burn center, where he repeatedly had undergone the necrectomy
ability to be leaned on (Figure 15.2). :

and skin-plastic surgery treatment. The roentgenogram photo showed the diffusive
osteoporosis, deformation of the phalanxes from both sides (mostly seen on the left),
the outline of the final phalanxes is irregular and thickened, sclerosed.

bone Wag
ys kEp{ i
Obseryey

' Were
InCrease of

¢ Foot osteolisis was observed in 28 (18. 30%) cases. The structural
changes and resolution of some bones (or parts) of the foot have been
the result of the neurodystrophic process in bone tissue. Osteogenesis
disturbances are revealed by X-ray examination in patients a year
after the trauma on the burnt foot. Osteolysis in the toe phalanges is
n?vealed by X-ray examination 4 weeks after the burn. At the first
disappearance of the closing plates of the nail phalanges, tuberosity is
revealed. The X-ray radio graphy has shown the absence of the nail
and the middle phalanxes of the II-III-IV toes in 14(50.0%) cases, in 8
FZS.S'?%) patients the process took 1 toe and in 6 (21,43%) patients —
:otr?:k Ee head of the IV-V metatarsus bones and the area of the heel
SCler;)siseld the rest of the phalanxes were cone-shaped, sharpened,
and closed by the final plate. There were often seen

b
.rf’aches‘ between the heel phalanxes or the metatarsus phalanx’s
lomts (Figure 15.3),

Figure 15.1. The patient B, 14 years old suffered from hot ash burns at the ag¢ f’ﬁ = | ® under-development of the foot and toes was seen in 17 (11. 11%)
years (he fell into the pit full of hot ashes) was treated at the bur center. The d'.fﬁl:inu | “ases. This was observed with heavy foot deformations, when the
osteoporosis of the foot bone was seen on the roentgenogram photo. On the ?chclar ¥10s of the metatarsus bones were displaced to the back, perforating
of ram heel, bOﬂt—Shaped and wedge-shaped bones the destructive area with irreg! the skin an

d provoking ulcerations. The X-ray radiography showed

and illegible contour is seen. the - .
gible c seen fmains of the bones, which lost their form and were connected
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into one conglomeration, which were lockedin\

derogated stump. 5 a defnnned "

128

3
f
«

Figure 15.3. The patient A, 13 years of age was taken to the burn center. When he was

i‘gears old he suffered from a hot ash bumn and was treated by conservative method
ste r?eptgenogram photo showed the hypertrophic osteoporosis at the left part,

osteolisis in the marked part of the V metatarsus bone and partial osteolisis of the II-

III-IV metatarsus bones and a hypertrophy of wedge-shaped bone. At the right side

there is an irregular osteo i
porosis of bones, a stop of h
bone and toes phalanges. P of hypertrophy of the metatarsus

Osteoafthmpathia in the foot was seen in 14 (9. 15%) cases. The X
ray radiography showed the swell and deformation of the joint outli¢
surface, clearing of the bone structure on the basis of thinness a
reduction of bone in sjze. In 8 cases there was the sharpened end .
Eﬂottatt:;sushbones. These changes were followed by osteolysis of th
i :lfd d@es, In 6 cases the foot had a crescent-shaped form
mainly. i Sprains of fU_Ot toes were observed in 39 (25. 49%) s
Y, In the deformations of the foot of the III-IV degree. X

study cl@ﬁes the relationship of bones in the joint and It
changes in the soft tissue Thﬂ

querﬁll, cicatrical hea
joined bones was clear]

Changes (breach) and s
the main toes . . Joint ends at the meta

ges. Th d velopﬁd an
Sharply deformed. € phalanges were underde

At the sole dislocat; the meta
bone ) slocation of the toes 4
©8 Were raised to the back and its longitudinal slit was someh’

s and articular margins of the bones: ﬂ
viness or solid areas tightening the jounts

Y seen. The radiography had shown s Shﬁ |
ones
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e

ded. In the case of a back toe sprain, on the contrary, owing to

o japsus of the metatarsus bones we observed the thickening of

o ]I;;:e zlijnd in this case the nail phalanges were subject to osteolysis.

Ell"]lfe degenerative—dystrophic injuries in _foot joints is the basis of
: Arthrosis. In 7(4. 58%) patients we exafmned this arthrosis. We have
observed the osteoporotic reconstruction in the epiphysis, which
reduces the bone’s firmness, and as a result of weight overload leads
to deformation and a breach of the congruence of the foot joint area,
clinically characterized by statistical foot deformations.
Foot anchylosis is a heavy injury of the tissue with a pulling on the
elements of the joint ligamentous or bone-joint apparatus (in 5 cases)
into an inflammatory or necrobiotic process. In the area of the
anchylosed joint we can see the heavy foot deformation with a
predominance of wide and united cicatrious processes. The foot
anchylosis is often seen at the point of the sole flexion (bend).

DISCUSSION

In burn disease deep changes in various systems, organs and tissues of the
patient, including the skeletal articular apparatus occur. The challenge of X—
ray examination is to recognize these changes in time to control their dynamics
and contribute to a successful treatment of burn victims. The roentgenologic
changes of bumns were shown in detail in the works of some authors [4-8].
?l}l::]gh' there are many @edical literary works describing the characteristics of
= p;z:;:lal roentgenologic changes in bones and joints as the result of bums,
apparam:? of deep Structu'ral and destructive breaches in the bone-joint
complete] o ong-term periods after thermal foot traumas, still was not
covering Sj"tym"zﬂlgated. In deep burns of the III-IV degree in children,
disease, m;;fl m10re of the body surface, that cause the development of bumn
teparaive o Patlen.ts develop osteoporosis of a uniform, spotted and
degeﬂerative CE' During Pl‘tfloznged treatment of bun-1 disease, premature
SPecific gop, ﬁaﬂges of the joint, sublaxations, ankilosis and calcification in
dist"fbance i ssues were 'observed. In childhood and adolescence the
Obseryeq chan OSteogenesis is noted. The degree of the manifestation of the
of the e S€S In the area of the foot and ankle joint depended on the depth
®Xistence of: Well as the methods of treatment and the duration of the
Marked chan © Wound surfaces and scar contractures. Timely detection of

S¢S In the area of the foot gives an opportunity to undertake a
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BB inistrat " T /;;N F. (1957).The X-ray radiography of bone system at
B : adaministration o | cha et
of preventive measures a0 " Hore Clficigy, 5] I;,gkniaf purns. D18S- Sam?rkm}d. f Burns, Ann. of Surg., 147, 4, 443
i T | { ications 0 ) . * 5 ¥y TII"
i Ba ient with a burn in the foot and ankle joint must be unde; consiy | ’ Moncriet, I. (1958)-Comp
| _;_;.‘;;j_ tfoncﬂﬂﬂ'ol if there are cicatrices and the dan_ge.r of slow growt, °flh: | | 475. B.& Smith, I (1959). Bone and Joint Changes Following
" tf@Ot.lomt and development of secondary bone_]om.t changes are Presen (7] vans, £ nographic study. Preliminary report. The journal of the
'~_ mllero peration is advised depending on the severity of the cuntracn“e' Burns; 4 rje{lt“g;urgew V.41A, 5,785-799.
QAR N R ; . . s . . : n 3 . 2 9 5
That assessment is achieved by a strict clinical e.xanunatmfn. | | Bone ang Bm(1966)‘ Orthopedic Measures in the Treatment of Severe
* The analysis of bum afier-effects and their mechanics in patients o5y, (g BvanS = M N L oo 48A 4, pp.643-669.
' result of the growth of their systems allowed us to determine the assemblag, Burns. J. Bone
N ﬁf , persons who must be rehabilitated:
o i |
e those, having limited deep burns of the foot-ankle joint; |
ffl *:f- e those, having deep bumns or burns of the III degree in the foot-ankje
':q‘.ﬂ;“-f ~ joint;
- those, having deep bums even if they have no disjunction of the
.I - skeletal muscular apparatus, on discharge from the hospital but having
aﬂ by ~ aloss of skin surface in the foot-ankle joint.
|
The surgical treatment of burnt foot deformation leads to distinct positive

r"--.q-.' e . . . . f 1 '
differently depending on the quality of a given treatment protocol, and in cases - e
o Jﬂ changes, compensatory and adjustable mechanisms are ks 00 v

developed to improve their mechanical features as the bone support.
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.  Chapter 16

- GENERAL PRINCIPLES AND METHODS
e oF BURN DEFORMATION ELIMINATION
=4 IN THE FOOT AREA TS

Rehabilitation of the injured joints function is the basis of rconstara e
surgery of foot burns. The basic method of burn deformation elim "_'___"_j"_f'ug‘n Tﬂw'

considered to be an operative treatment under the following indications: A

a) dasrupnon of the movements in the Jomts caused by dij ase O :""

injury of deeply located tissues (tendons, muscles, etc ), !
b) staticodynamic impairment of the lower extremities. T"
¢) marked uncomfortable subjective sensations due to ci + tricial masses;

d) periodic ulcerations of cicatrical fields in the foot are -. b

1
__,__
sl

deﬁ:g:ﬁ dliﬁculty involved in the treatment Gf F cle
! tehablhtao is closely connected with the g 1
| 'It tion of the form and function of the i mj

i wﬁaﬁﬁﬂnbl& to use lacal tlssues re"" 5'
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n all these various cases surgical intervention must be carly, beg
s * O%lorg g
C

development of secondary bone deformations.

Local skin plasty. In operative treatment of burn results loca] skin
| asty

has advantages because after excision otj scars the defect s replaceq by |

tissues having the same features. The sunglest method to eliminate a Sﬂtal
defect is to mobilize the refreshed margins of skin and tg Suture tE] all
(Figurel6.1). _ : j

'In plastic surgery both local and displaced triangular flaps near the inj,

are used (A.A. Limberg 1946, 1963). The developed system of denﬂﬂplast?
with the employment of the approach of using a triangular flap of skin (2.1
plasty), made it possible to increase the skins resources due to its mobilizatig,
on all sides of the defect and to use triangle width in order to increage the
distance between two points. (Figure 16.2,). It is particularly valuable in cageq
when the elimination of tightening of scars looking like folds is necessary,

——

General principles and Methods of Burn Deformation ...

/

135

60°

Figure 16.2 Extension of the skin due to dislocation of symmetric triangle flaps (1,2)
1 doa '
according to A.A. Limberg.

In extensive post burn injuries cicatricial tissues, suitable for plastics, can
be used. However displacement of cicatricial triangle flaps(up to 30%) is
often accompanied by their necrosis which leads to negative results.

Free skin plasty — is performed in the areas where the tissue structure is
able to provide plasmic nutrition of the graft during the first 2-3 days after the
operation. In spite of preference to local skin transplantation, we widely use
this type of dermaplasty in the mobilization of the joints in the foot and ankle
jomnt area in mild and severe contractures. Up to now there are contradictions
concerning the employment of transplants: layer by layer or split. The
indications for layer by layer transplant are the injury of the plantar foot
surface and extensive foot and ankle joint defects. In these cases we use 0.3 :
0.4 mm thick transplants in adults and 0.2-0.3 mm in children. They are easily L

survived and the patient seldom experiences subsequent scarring. | 4:

F 'F!’:'!.

defug::m_bined skiP plasty - can be performed during an ehmmaﬁ'on .
Sl atlodn forms in the foot area and it consists of thecombmmnuf KE,.;} e
indicaﬁ:n free skin transplantation. Combined skin plasty s strict
imlaossibllls <3 ad"anm_ges in free skin plasty. In thqsei case: --;.'
dites Fe to co#er the injury by local ﬁssues, free ulin.
~ 'Iom the other side in the employment of free skin plasty it is

loca] {; © consider the following: to close funct

1l ransplants, in uncovering of deep structur

?'F
UL

1945 of the closure of skin defects by di of it b @dfhe i oL A e
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gnificant functional load (the plantar foqy Surface = .
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) Skin—fat strips and skin-musc.ular ﬂa_lp plasty. Indicationg for this | b <
" of plasty are noted in 5-7% of patients with foot burns. Advantage, nfhm-e
method in cnmparison with round stem plasty are ObVious: the Operafi th{s
performed in a single — moment method, the axial character of e E‘ln s | ,1!
supply provides a good survival rate; the flaps have a long stem ¢hq mak::f] |
possible to displace them to distant areas; they can be used by for lh“
~ reconstruction of covering tissues and for elimination of deeper foot defects E
The gastrochemius muscle consisting of two stems, starting from CDIld);lgs
of the femur, forming the Achilles tendon and adjoining to the heg] bone hag
wphgw features. The flap includes half of the muscle and a considerabe
area of the skin above it. The skin-muscular flap closes the defects in tissues

i’:ﬁﬁa'ﬂle same leg or cross flaps grafting on the other foot (Figure 16.3).

Figure 16.4. Skin — muscular flap from the widest muscle of the back.

For dermaplasty of the heel—-plantar surface defects it is necessary to y
reconstitute the covering of soft tissues which can bear a great phymcal : r;‘
exertion and in this case a thoracodorsal flap is often used. The thoracodorsal vt .:‘..-
flap has ample innervations due to the retrosternal nerve and its layer-by-layer - '

- stucture which provides a good resistance to the physical load quality in I

revealing feeding vessels and their relatively large diameter, Stabmtyaﬁ: 1P ek

flonor zone topography, ease of its closure and also this flaps resistance to
nfection (Figure 16.4). x
There is a group of muscles on the plantar foot H"H
dermaplasty. They are the muscular abductor hallucis et digiti minimi pedis
i JoIn to the phalanges of the corresponding toes. F ceding
i t-an“scles at the heel bone, so they can be mobilized on
'thﬁanil:r:::ledlz tendons and turned for the clos ects in the area of
of ney tmhﬁol ;“’ "°‘;?- It should be noted that s SEitRE A
Stbeutaneqys ¢ Loies lor the TOuEpih :

for

=t

plasty on MV A- microvascuiar
J

3 (ot fied .;«. I'.-:n' 1 ey & B byt -.."""- - R ralal=1 i
, traditional methods preserve

Py

14



L Babur M. Shakirov

f skin flaps on the feeding stem. The

M + ds of ﬂltﬁng 0 : _ : s

: skm flap on the feeding stem with a neighboring area de ot 1;hfd of
the Indian method and the forming of flaps on the temporal feeding alleg

r.ﬁ% that are isolated from the defects is called the Italian methog 5 k:;
eF S

10 -\ igure 6 5)
_:. .é.. th "irst case the operatlon is performed by a single — momen¢ Methog
| 0

,,,,,,,, . a feeding stem remains constant and in the Italian mefpoq ‘:
s ~oper tmnls divided into 2 stages:
g Ataﬁrst a flap from distant areas is prepared then it is brought cloger , h
defect and d closes it and in 3 weeks after survival and revasculation of the fla:

the feeding stem is excised (Figure 16. 6).

Fil: tov’s stem plasty. Filatov‘s proposal (1916) to use a round stem fo
icement of dermaplasty material in the area of the defect has a great ro|e
in plastic surgery. At present it is supposed that biological training makes i

le to furm a longer flap with the same width. Filatov’s stem method of
lermaplasty consists of the transfer of tissues to the plantar area. In
las mth a flat fluteal femoral flap in the 1* stage the skin-fat strip
eservation of both stems is cut. The donor wound is sutured and the
d stem mﬁclosed by split skin.

'''''''''
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X 1 a month the distal crust is excised', the stem ig made ¢
dmal incision along the transplant, keeping the regylar thickne, atby
'a 1 m In the thickness of the stem the scars are excised ip ¢ 110 Jegg

¥ lbone and from the lateral surface of the heel which is then Wfﬂppe; ;’; Ee
e ain: ¢
1 dmw] of the graft (3-4 weeks) the proximal crust is excised, ;nlpiic:dsmbh
- ﬁgﬂm:mtthe rest of the stem is performed, and then the Cutting of thﬂura lo

| on the posterior plantar surface and in the area of the Achilles tei;ars
;

he are

«tem with the inclusion of the posterior surface. After at

frea

t:‘t'v:;ss.-,l:l:'1 ca] 19‘..:?“0“' The method of the plast
Wninjy 3000rdmg to both the severity %’J*Lw of the injury

Chapter L7

MANAGEMENT OF PATIENTS’ POST-BUR
CONTRACTURES AND DEFORMITIES OF THE
FOOT AND ANKLE JOINT

e

AR | )
¥ .‘ !

Post-burn contractures and deformities of the foot and
represent a relatively rare type of trauma. 101 patients were | at the
Inter-Regional Burn Center in Samarkand between 1990 and 1999. Long-term

outcomes of the plastic surgeries performed suggest that the burn patient must
be under constant observation in case of tightening scars or immature
. LA . - 'l. el 5 ".._-"'+_IJ ':-'” '-
Individual slow growth of the mnjured extremity and the ';af@f_ ment of

Sefﬁfldary changes of the bones and joints. The operations mi st
within 6-12 months after the healing of bum Woundsfo
changes. In the cases where contracture i1s severe, @é ‘operation must be

=

performed as soon as possible. During this time, conti

ol i

b‘é. tment serves as necessary preoperative prepara
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erinued in the hospital setting after the surgery.
“assification of scar contractures of the foot and

# "

C surgery operation S
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free oan tissue; and soft scars to -L’i’}ﬁﬁfz’wrt  or other sha
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INTRODUCTION

Scar deformities of the foot and the ankle joint represent § to 79, of
ost-burn deformities [1]. The dorsum of _the foot and the a“ktle areas gre
Fnjurcd more often [2-5]. Contact with burning sandal w?ods typically Causeg
these bums [6-8]. The complexity of the anatomical and functiop,
characteristics of the foot and the ankle 401nt as well as the absepce of
protective fat and muscular mass result in the frequent development of
contractures with disturbance of the deeply locateq structures [9-11). Traym,
to an ankle joint affects the functions of the entire l'ower extremity (static
posture maintenance, walking, etc.) and may cause spinal column and pelyi

distortion and other structural abnormalities [12].
The experience of the Inter-Regional Burn Center in the rehabilitation ang

reconstructive surgery of burns suggests that post-burn deformities of the
extremities represent a separaté group of severe orthopedic diseases [13].
However, in contrast to inherited or acquired diseases of the locomotor
apparatus, post-burn deformities are develop on the basis of skin deficiency
and scar transformations. In this kind of pathology, problems involving the
rehabilitation of lost skin coverage should be solved first and then
interventions into deep tissue structures for rehabilitation and reconstruction of
the locomotor system should be performed. At this time, insufficient attention
is paid to the stage of rehabilitation of burn extremity pathology in patients
when severe deformities of extremities developed as a result of deep tissue
disturbances. It has been found that 75% of the Burn Center patients who had
undergone deep burns needed rehabilitation and about 35% of patients needed
surgical treatment. Investigators routinely consider these deformities [0
separate localizations as completed processes isolated from the general burt
disease process. The significant number of patients undergoing surgica
rehabilitation treatment after burns suggests that the conservative methods of
¢Mpy currently used are not effective. There are some studies on difff‘w““:“t
aspects fJf t}_le rehabilitation and reconstruction of post-burn extremity
:gmtlmim pa::"lts [14:_ 5]. Particularly, the problems of plastic surlgeg
g y aboiutssth in the'hteramre on burn treatment. However, there 0
nsensus ¢ selection of the method to treat burns on the bast®

o and severity of deformity. These methods vary
signifi : cantly f.'or children and aged patients.
_ Considering

that, the development of a rehabilitation system for Paﬁcnl; |
Kot it exmw d.eformities, ambulatory follow-up treatmen’
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PATIENTS AND METHODS

. 4. we have treated 101 cases and total number of 134
gaie ) Sl ndun lled in the study. The cases of the
ankle joint deformities were enrolled 1n y.

oot a0 ded Sandal bums, 69 contractures (68.31%), flame bums, 8

. scalding, 8 contractures (7.92%), ash, 7 contractures

(6.93%) and other burns, 9 contractures (8.92%). Of these cases, 79?1‘:;61'3 old

contractures that had been tolerated for 1 to 5 years, while % were

contractures that had been ongoing for 6 to 10 years. Of .the. paFlents, i)

(56.43%) were children between 2 and 14 years of age. The distribution of the
Gifferent kinds of foot and ankle joint burns is presented in the table (17.1).

The secondary bone and joint changes associated with burn scar
contractures were found in 29 patients; 18 had changes in bones, 7 had
changes in the area of the ankle joint, and 4 had changes in the area of the
metatarsal phalangeal joints. These patients basically were all children, who
came back very late to the hospital for a new surgery because of the loss of
ability for normal movement of their extremities.

There were contractures of a 1°-2"™ degree in 48 cases, of a 3 degree in
14 cases, and of a 4™ degree in 12 cases.

burns inclu
contractures (7.92%),

Table 17.1. The main types of foot and ankle joint trauma

Bt » . Number of follow-ups
L eformity Paticnts Feet and ankles Yo
T = | joint cases +
COntractyre of antar flexion 8 12 | 9.0
.f"?'t and ank]e Lateral surface 5
Joint _Dorsal flexion 4
m _| Whole ankle joint 5
dorsym “Xtension Contractures of th [
Thﬁ“‘ foot (digits, ankle 'gint)e o
T, otal ' Ol the foot e |
\ 20
101
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144 . /’/d:;”g full-thickness adipofascial flaps helped to reduce
In 16 patients isolated contractures along either tl.u? medial or latera] sid harp angled cuts an'ori ty of patients.
th f:.:-cutp resulted 1n supination Or pronation deformities, respectively, lrthfe ?]a ’ necrosis in a maJ_d o e, the incisional scars eventually re e
L «panded to a distal third of the dorsum of the foot and the cw:)ntr.eu;;me As the trapezO1 thereby decreasing tension. Good functional recovery
i theliminated in time, not only did this limit digit flexion by; dors: | becomiﬂg more €1ast® results were achieved for the group (of 7 patients).
iﬁ;aﬁom and dislocations occurred (13 cases). The same king . | 4 satisfactory cosm;t Ucw <car formation of post trapezoid skin dermaplasty
Zefnrmitiﬂs developed after free skin transfer as ‘f%“’ when growth of the skin There Were e lllwtra ezoid shaped (full thickness) skin grafts from the
transplants or sufures/scars occurred later in an immature individual anq , i Jhich were nreatec:] wit - ((})J[ [iq . psilateral foot) T oadtt of acan ot
. =% :n of the arc . _ _
e o con ™S e umﬂjuwd Sk'm Oand without folding of the scars, the scars were excised 1n a
with ulceratior : it thickness skin graft.
jiamond pattern then covered with a split thic or
S Lateral surface scars Were observed in 7 cases. Scar tightening protruded
e : i of the ankle causing a lateral contracture. In these
Isolated contractures of the ankle joint. According to anatomica| on the anter10r Pa}; stic surgery was the bestmetiiod (BigarelliEo
localizations, 12 contractures were categorized as dorsal flexion, 7 as lateral- | conditions, routine tlap plas gery

margin, 5 as plantar flexion and 8 of the whole ankle joint (Table 17. 1). The
scars limited motion in the joint which in turn decreases the patients’ activity.
In addition, the irregular position of the foot caused its secondary deformity. It
was this factor that made performing early operations necessary. The first task
was to bring the foot to the regular position. Location, degree of the scar
contracture, the availability of adjacent uninjured skin will determine the type \ ¢ L
of plastic surgery operation needed for reconstruction. Insufficient amount of
soft tissues in the area of the ankle joint and decreased elasticity of the skin
make it difficult to perform local plastic surgery. This surgery was possible

only in cases where folded and soft tightening tissues were available as @ % m f‘\l’h -

reserve of cover across the scar.

P -
anel A. The forms of two or multiple contrary oriented trapezoid flaps.

4 Do;sa! contractures of the foot limited plantar flexion. Dorsal scars from Panel‘ B. Plastic surgery with contrary oriented trapezoid flaps on tightening scar
3" to4" degree bums can cause dorsiflexion contractures of the foot and ankle tissues located on the anterior in step surface of the ankle joint.
as great as 30-40 giving a clinical appearance of the foot being parallel to the Figure 17
leg. L. Strategy of treatment for dorsal foot contractures.

medi'la'h;eo;xtt;emlt}’ h?d little means of support. In all 12 cases, along ﬂl; . r
B i; :xt;emf.ion surface fJf the joint, there was a marked f-old whic | |
sharp-angled fla °Xion zone during the plastic surgery. Therefore, in 7 ca;ﬁS: | | |
o ﬂ:letype of.shsslwm cut 'ﬁ'OIll the layers of the surrounding skin accor ing B

All Bub.cutan:o::r mul"p.lf’ ijlasty performed (Figure 17.1). i
o i connective tissues were included in the flaps. In the €

Figure
Sl )
Srategy of treatment for lateral surface scars.
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. | 14‘1
posterior heel burns causing plantar flexory Joot contractures oee

om (5 cases). Keloid scars damaged an area of calcangs] ten?cw
patients: In 1 pa'tient, gen .bums caused a defect of the tissues Oii ut]h:
mentioned area with an ulceration t:?f scars. In the case of keloid scars with low
sk of contractures, the operations were performed after ot O
reatment and after the emerging of scar connective tissues. The scars were
then excised and the wound was closed by free skin grafting. Regular skin
-overage grew over it and after a long period of time there were no cases of
contracture recurrence. In 4 patients with damaged tissues, partially involving
the calcaneal tendon, L-shaped flap plasty on the lateral surface of the ankle
and foot was used. The study of the features of the skins structure, blood
supply and innervation of the talus area showed that soft tissues, located in the
area of the external talus and lateral surface, are good plastic surgery materials
for tendon covering (Figure 17.3).

more Se] d

Whole ankle joint contractures. Circumferential ankle joint contractures
were the most severe due to the significant limitation of motion seen in 8
cases. The excision of the scar was necessary to eliminate the contracture and
allow the restoration of the natural position of the foot. Coverage was achieved
with a split thickness skin graft which provided a good functional recoveryand
cosmetic outcome (17. 4). L

¥ el j
: .}_

Deformities and contractures of the foot dorsal surface were the most £
frequent type of disturbance (51 cases) with significant anatomical variability.

tI'he following groups of this disturbance were identified as: a) an isolat '."1- b
injury to the dorsum of the foot; b) a disturbance with an extenmonnﬁ 4
the digits causing a contractual extension of the metatarsal-phalangeal joints

With or without involvement of the ankle joint, and with or without

i P i !
1 |l|lli.’:'li||_] '__

*Ydactylous digits. In terms of surgical rehabilitation, it was impol

E‘e‘_’en’f the development of a deformity of the foot bones. Th
*8lnning of subluxation and foot deformity, the operation was perl

.

=i than 6 months after healing of the bumn wounds ocourred.
wﬁ;t::yal_ disorders, distortions, and tightening tissues
e transhmmath using local tissues (soft scar I b o
Mﬁgh fef Site). It was shown that the operation must %% 72

_"Bhtening tissues, subluxations, syndactyliae, etc. must b€ €
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Limited moderate defon'nation of the foot derspln 'with a re-extensiy, of
the metatarsal-phalangeal joint was treated by € 111111151}1011 of thf:E Cnntraw:mrE
Soft scars and transplants Were not removed but partially mc_ibllized, Rﬂugﬂ
scars were partially or comPletely removed. Dennglrgme skin transfe, o
applied to the wound. It was !mportant to relax the digits Slo‘f”l?’- In ex
soft scars with protrusions going from the ankle joint of the digits, cop
was not clear. The reserve of tissues in the folds was a suitable Material fy; the
dermaplasty. In these cases the dermaplasty was based on the dispergy|
protrusions and application of a tissue reserve across the scar ip order
reduce the tissue tightening along the scar. Z-plasty performed in the are, of
tightening on different levels was the most appropriate technique for this
purpose.

In cases of large rough scars causing contractual extensions of the II-[y
degree with subluxation of digits and syndactylia, there appeared proben;
with footwear though static and dynamic functions of the foot were pot
disturbed. In these cases, pathological tissues were incised to the level of the
metatarsophalangeal joints, thus imparting a line of distal incision of a dentate
form. As has been done on the back side of the hand, plastic surgery of the
commissures between the toes was performed using trapezoid and triangular
grafts, which were cut out of the surface of the inter-digit space or of the
lateral surfaces of the digits. These grafts were fixed with the free ends on the
level of the heads of the metatarsal bones. Simultaneously, there was
p:c':rfozmed redressation, elimination of subluxations and dislocations of the
digits which were gradually transferred into the position of plantar flexion
under the angle from 60 to 90° in the metatarsophalangeal joints. The positions
of the digits were maintained with retrograde Kirshner wires, particularly in
III-IV degree burn contractures. If fixation with wires was not effective, {0
were sewed through the nail phalanges by means of a thick ligature to the
Plantar surface of the foot. The technique was effective in eliminafité

dislocations and subluxafi e | d
ons of digit ' loping woun
defects occurred in some pati S

Cnsiye

/
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e V metatarsall btm:es;ujf:ingfi?;: fZZ?Sitieration 1© presence of a fissue
reserve O the platis ’ » the method combining skin plastic

ery and elimination of severe contractures of the foot was developed and
Surg After incisions of the massive scars on the dorsum of the foot. a strip of
okin including subcutar'leou's tissues was cut on the planta_r surface ,across the
foot (in @ transverse direction to the foof) with tWo nutrient pedicles on the
level of the metatarsophalangeal joints. This strip was transferred above the
umen to the dorsal surface of the foot and was applied in a transverse
girection closing the area of the: metatr{rSOpha}langeal jf)ints. The wound on the
plantar surface was sumr?d without tightening, Nutnt}on from a bridge-like
stem of this kind was carried out due to the corresponding arteries of the I and
V digits.

Despite that the ratio of width to length of this stem was 1:4 there was no
interruption of nutrition to the transferred skin-subcutaneous strip in any of the
10 performed surgeries.

The rest of the wound was closed by means of free skin transplantation.
The described methods allowed the logical use of the reserve of plantar surface
tissues to close the opened metatarsophalangeal joints with subcutaneous
tissue. This provided faster rehabilitation of the motion in the digits and more
favorable outcomes without a recurrence of contracture.

In 9 cases with a dislocation of 2-3 digits (I-III or III-V) plastic surgery
was performed by cutting out the skin-flat plantar graft. The attached base of
this graft was on the external surface of bone V or the internal surface of the
metatarsal bone I and the free end above the metatarsal bone IIL In all these
cases, disturbance of blood circulation was not observed in grafts transfe_rred
to the dorsum of the foot. Untreatable dislocations of toe V were SE I 4
Patients and the toes were amputated. Removal of II-V toes did not disturb
functioning of the foot. However, removal of digits 1 disturbed ml!ing of the
foot, therefore it was saved when possible. The following deformations of Ehe
dorsal surface were particularly difficult to treat: 1) tightening scars which

used-

ent from the ankle joint to one of lateral surfaces, 2) development of

deformities of the bones and joints, and 3) disturbance of ’thc foot bonle;
fﬂnnation and growth Deformations of this type fOI‘IIlGd dﬂl’lﬂg the 6 to
Months after 5 serious burn of the foot sole surface (17. 3).
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T - he plantar surface of the f ~r =iy
ma to the plantar surjace of the oot with the devel Kt
P deftf:ﬂ”fﬁties (22 cases) resulted from sandal b opment of scars :

_ : urmns or contact b
nd ash burns). This resulted in various degrees of digit flexion, :;sm

| complete symphysis of one or several digits to the plantar surface (7cases).
(f these deformities lasted longer than 18 months, then not only the -

jisturbance of static posture and walking occurred but also d; erent kinds of
Jeformities of the bones and joints developed such as beak-like or sickle-like

le ioi Jeformations of the foot. In 7 patients, isolated scar disturbances of the plantar' gt
Figure 17.4. Strategy of treatment for a whole ankle joint contracture. curface of the foot caused significant problems because there was alw a

deficit of soft tissues suitable for plastic surgery in this area and also because
e scars expanded around the area. In addition, skin which is capablmqf
bearing high pressure is needed on the plantar surface.

In the absence of bone deformities of the foot, free skin trans;:lanmuun
was performed. Rough, plane, and ulcerous scars were incised on a whnlé
expansion. Wound margins were given a broken shape. The wound |
developing in 24-48 hours was covered by a skin transfer 0.5-0.6 mm thmla
the same time, flexion contractures of digits were treated by meamﬁ
overextension by 30-40°.

If scars on the area of the heel or in the zone of the distal _h
forefoot area were located directly under the bone, a long stem-like lat
(Filatov graft) was used. In 8 such cases, both affected joints w
with one Filatov graft (Figure 17.6).

:Pancl A. Ulcer and lines of the bilobed flap.
_fl?“ el B. The muscle abducting digit V and its blood supply.
1 C. Mobilized muscle is carried on through the tunnel into the wound on the heel.

> ;: ﬂ.u_';___"B Thstymvcnng the muscle by bilobed flap.
Al
- Figure 17.5. Double plasty in a deep ulcer of the heel.

e mw This reqmred the use of an entire battery of

g B0 % Alter incisions of the scars, a rebandage of the foot W&
i -.” a ,ﬁ,' ngle between the plantar surface and the ankle plane V2
't'":l , s w’ﬂ" or opened osteotomy of the foot bones W

i' © mos deWEIOPed deformity. The foot was thﬁls“;
)0S1 -fi;u, :-_:._l._-.:_'r.f__l_ lﬁ.rﬁi)é a cast Was applied in the posmon o|

veloped we ds jj{vﬂi' by means of postpoﬂﬁd ”
" e skin transplants mokmot (3 to 4 weeks afier s 1
I *— ”.”” ath ”” D 'j > fixation oftg_& OSIC eml )]

n a;:‘i!;rﬁj
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After taking root on one foot, the transfer was undercut from the leg ang
then its free end was implanted on the plantar surface of the other foot, Ty,
present method allowed the shortening of the stages of operatfve Interventiop,
and facilitated the healing of the wounds of _the other fo'o't. This also decreageg
'the B - imiotin the immobilized position and facilitated graft migratign.
Using skin-fat tissue transplants also secured the further correct developmey
of the foot bones. o

In 2 patients, plastic surgery was performed with bilobed skin-flat flap to
eliminate shallow defects of the surface, when located in the areas of the Main
exertion of the foot (heel, heads of metatarsal bones). The larger lobe was
applied to the wound formed after the incision of ulcerated scars, the smale;
lobe of the donor wound covering the wound from which the larger lobe wag
taken. This method of plastic surgery made it possible to extend tissues onto 5
large area. This results in complete recovery of the skin, is resistant to
exertion, and without atrophy or newly formed scars (Figure 17.7).

llomons of ulcers on the plantar surfac®:

P

-lobe tlap with average size ulcers located in thea® § .

Lt
'",l;:-l-.':‘_""' I.._. s

1B -.,. -1 I;l';-: ?1”.I ,iI: ;';..aq-_i.r.___. 1..:-““_- J‘Q. e ; o B
ol ] ] ["H'”'“"ll-“'ili"?r iy Mo o
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Figure17.8. Strategy of treatment of inter-digital symphysis Pi - form (like gate).

The distal part of the foot was injured in 29 cases. Inter-digital symphysis
was eliminated by means of local tissues (I-form, like a gate (Figure6),

reinnervation of the skin and gradual increase of exertion. e
The skin becomes stable with time when there was symphysis of digits |

and V of the foot plantar surface, when combined skin plas
performed (13 cases). Full thickness skin grafts of the medial surf

deficits in the respective metatarsophalangeal joints. The di 4
Position of moderate hypercorrection. The graft was transferred &

vound on the lateral surface of the digit was covered with a free SKu

:::j:::;:l There was no necrt{sis of the graﬁ3 i”‘“ i '

e Outcome of the operation was seclmedh.:{ H“T L
®Wound with healthy skin-fat tissues, resistant to exertion.

i
e

DISCUSSION
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uninjured skin for reconstruction, iand 4) the presence of osseous iﬂjury )
osseous changes secondary to chronic scar con.tra(‘:tures.

In Middle Asia, sandal burns are -of _spemal lnter‘est. M.;%st of the Patien;
with sandal burns have lower-limb 1njuries. After sl-fm grafting these Patien;
require a special treatment protocol as well to avoid pos-t _bum COntractyre
which can affect the mobility and growth of the e.xtremltles, HOWever, e
basis for plastic surgery rehabilitation of the lost skin coverage of the foot j
free skin transfer and the Filatov graft. The ﬁrst iS _used 0 treat foq,
deformities in any location. The second method 1s.us.ed In cases of expogeq
bones and joints, in cases when it is necessary to eliminate tissue defects, apg

also in cases of osteotomy. |
In summary, from the outcomes of the operations we came to the

conclusion that the burn patient must be under constant observation in case of
tightening scars or slow growth of an injured extremity and development of
secondary bone and joint contractures. The operations must be performed
within 6-12 months after the healing of burn wounds has occurred in order to
prevent secondary changes. In the case where the contracture is severe the
operation must be performed as soon as possible.

During this time, continuous conservative treatment serves as a necessary
preoperative preparation. This treatment should be continued in the hospital
setting after surgery.

According to the severity of the contractures, four categories were
identified by [16]: mild, moderate, severe and mutilated type. Most of those
burns were to the dorsal side of the foot and selection of the treatment method
was based chiefly on the severity of the trauma. Patients admitted to The Inter-
Regional Burn Center of Samarkand had a much larger variety of bum
localizations. The results confirmed the usefulness of our classifications of the
scar contractures of the foot and ankle joint according to anatomical
localization. Therefore, the method of treatment should be chosen according {0
both severity and localization, using local uninjured tissues and soft scars 10

make trapezoid or other shaped flaps and free grafts placed on the area of ti°
excised scars.

REFERENCES

[1] Povstyanoi, N.E.

(1973 iy 1 T : aﬁenﬁ.
Moscow: Meditsina )-Surgical Rehabilitation of Burn P

*

Management of Patients Post Burp Contractures
155

v, B.S. (1988). Medical Rehabilitation ¢

Tursuno ; i cias
2] Reconvalescents with Trauma of Locomotor Apparatys r;;‘ Bum
Doctor of Medicine. Moscow, 386. . Thesis of
3 Khodzhakulov, ChR., Fazlitdinov, N.& Sakhabutdinov, G. (1991), The

surgical postburn deformities of the foot and ankle join
Khirurgiya, No 12, 34-35.
Liang, M.D. el al. (1998) PI'ESH[‘U[‘ing — a new techl]ique

large skin defects: clinical and experimental studies // o
Surg. Vol. 81, No 5, 694-702.

(5] Guild, S. (2001). A new splinting approach for dorsal foot burns, J Burn
Care Rehabil,22, 454-456.

(6] Shakirov, B.M. (2004). Sandal burns and their treatment in children,
J Burn Care Rehabil,25, 501-505.

(7] Shakirov, B.M.& Tursunov, B.S. (2005). Treatment of severe foot burns
in children. Burns, Vol.31, No7, 901-905.

8] Shakirov, B.M., Tursunov, B.S.& Tagaev, K.R. (2006). Treatment of
sandal burns in children. British trauma society annual clinical meeting.
Abstract book, October 12-13, 0145.

9] Yudenitch, V.V.& Gnshkevitch, V.M. (1986).Guide to the
Rehabilitation of Burn Patients. Moscow: Medicine, 364.

[10] Mikhailov, I.A.& Popov, S.V. (1992).Surgical treatment of the results of
foot burns. Paper presented at the International Conference “Intensive
Treatment of Severe burn Patients”. Moscow, 284-286.

[11] Suchanek, 1., Rihova, H.& Kaloudova, Y. et al. (2004).Reconstructive
surgeries after extensive burns in children. // Acta. Chir. Plast45, 135~
43,

[12] Mirazimov, B.M., Tursunov, B.S.& Grishkevitch, V.M. (1991).
Postburn Deformations of Extremities in Children. Tashkent: Ibn Sino
Publishing House, 342. _

13] Shakiroy, B.M., Tursunov, B.S.& Tagaev, K.R. (2005 Surgical

treatment after-burn contracture of the dorsal foot surface. J. Annals of

"€Constructive plastic and cosmetic surgery,No 4, 160-164 1996)
Efdogan, B., Gorgu, M., Girgin, O., Akoz, T & 2 ‘ (fA"He
Application of external fixators in major foot contractures. J £00

Surg.35,218-22 01
USISSte ol - ; : & linhart, W. (2001)-
“ilnwender, G., Saraph, V., Zwick, E. B., Uiz, ¢, e scaring in children-

ff: Omplex foot deformities associated with soft-tissu
Foot Ankle Surg,40, 42-49.

. Klinicheskayaq

for closing
t. Reconstr,

[4)

[14]



I
r

Babur M. Shakirov

]Lw-i

B Lol
10). Evaluation of different surgical techniqueg W
t-burn contracture of foot and ankle,No3, 137. 143
J. C. (1986). Burn contractures of the foq Fooy

r__-__

ﬁr»Shalamv B.M. (20
~ for correction of pos

[1?] Leung, P. C. & Cheng,
e & Ankle, 6, 289-294.

Pt

Chapter 18

distressingly common and severe in developing natmns and“" a' f
problem in developed countries as well. Functional d 'h m'ﬁj- 5 of the -
and ankle joint affect the functioning of the entire lon ) oint
and the patients gait and bearing, and can even lead to a
curvature of the spine and other disturbances. A

Between 1990 and 2002 we treated 69 cases and a total number
and ankle joint deformities were enrolled in ?T:thés. ] ' ¢
SUIgery operation was made on the basis oft]ie Ve sw- and localizatior
njury in the area of the excised scars. g ,' )

We observed the follow—up during a period of 1 to 8y
Wlth burn deformities of the ankle (82. 6% 11 of the obs

c) In 41 (71 9%) patients the def mities W
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INTRODUCTION

The anatomic-functional specifics of the foot-ankle joint marked by the
complexity of its structure, an absence of protective adipose and muscy|,

tissue. resulted in contracture with an injury of the deep-foot structyre after
]

deep burn traumas [1-4]. -
Functional disturbances of the ankle joint may severely affect posture and

gait, and can even lead to distortion of the_pelViS, curvature of the spine, ang
other disturbances [5]. Until recently little attention has been paid {,
rehabilitation surgery of post-burn deformities of the foot and ankle joint,

Serious deformities of the foot and ankle joint may occur especially
children after sandal burns [6]. Sandal burns are characterized by such severe
deep injuries because of close contact of the body with live coals or wood ang
include not only skin injuries of various depths but also injuries to the
underlying tissue: subcutaneous fat, fasciae, muscles, and even the bones.

Most surgeons assess scar related joint contracture using a scale proposed
in 1946 [7] which reflects the severity of the joint dysfunction [8].

Ankle joint conftractures are classified into four different degrees in
reference to the neufral position of the foot. The amplitude of ankle
movements 1s taken into consideration as a basis, normally equal to 65-80° i.e.
40 - 50° of plantiflexion and 20 - 30° of dorsiflexion. The extent of the
contracture is determined in relation to the limitation of movement expressed
in degrees.

The creation of a rehabilitation system for patients with post-bum
extremity deformities, for outpatient follow—up treatment, and for home
therapy is thus a problem of particular significance. The aim of the present
Stfldy was to evaluate different surgical reconstructive techniques in patients
“f’lth post-burn contractures and deformities of the ankle joints. Although the
literature has much to say on the various issues of rehabilitation and
reconsh'uctlve‘surgery in the treatment of post burn foot deformities [9,10] and
:ll!lffugh SU_rglca.l techniques are widely described in the literature, differen!
opinions exist with regard to the choice of methods, depending on the defech
Its severity, and the patient’s age.

mhalll the light of these considerations, it is clear that the development of 8

bilitation system for such patients is of critical importance.

surgiCﬂl Techniques Used for the Correction of Post-

.

Bum ... 59

PATIENTS AND METHODS

Between 1990 and-21002 - ha‘.jef treated 69 such cases for a tota] number
16 foo! and ankle joint deformities that were enrolleg in the study. The

of of the burns were as follows: sandal bumg 38 - (55%): ﬂame,: 11
c.lazes%); scalds, - 6 (8.7%); chemical, - 4 (5.8%); ash, - 6 (8.79) ang
[l 'm'ci ty, - 4 (5.8%). Among all the cases, 46 were old contractures persisting
e ecl _ 5 years, while 23 were contractures existing for 6 — 10 years,
for First and second degree contractures were observed in nine cases, third —
degree in 42 cases, and fourth - d_egree in .18 cases. Marked deformities of the
hone-ankle joint were observed 1n 23 patients, with changes in the form and
slow growth of bones in the foot ankle joint with a deformity. Eighteen out of
ihe 76 cases of burns (23.7%) occurred in patients up to 5 years of age, 28
cases (36.8%) in patients 6-14 years old, and 30 cases (39.5%) in patients over
|5 years old.

The main types of burn aftereffects of the foot-ankle joint are presented in

Table 1.

RESULTS

Isolated Contracture of the Foot—Ankle Joint

Scar contracture varies, depending on its location. Using anatomical
principles we distinguished the following contractures of the foot-ankle joint:
orsiflexion (9 cases), lateral surface (7), plantiflexion (5), and whole ankle
Joint (7). The main aim is to correct the position of the foot. The type of plastic
SUrgery operation was determined in relation to the location and spreading of
e scars, the degree of contracture, and in the skin located nearby.

Dor Siflexion '
Do : cause dorsiflexior
rsal scars due to third and fourth degree burns can tar flexion and

“Oltractureg 0-40" limit plan
. res of the foot and ankle as great as 3 the leg. Our patients

five cases wt}_ cut lhe
The flaps included

e g Clinical appearance of the foot being parallel to

ir heels as the joint gave less support. In

flaps according to simple or plural Z-form p]a:&;ty-

mdicat;u-tane?us tissue. However, we found that this
1 mild contractures.

fhe sub

operation Was more
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Table 1. Type of after effect
Feet and ;“‘“"‘“H
. : ient ankles joint €rcent
Position of deformity of patients Patients es ::m ¢
- " __--.—-""-'-n..

I Isolated contracture of foot-ankle joint 25 28 iﬁi
1. Dorsal flexion 8 9 ng_L
2. Lateral surface 7 7 912—-1...
3. Plantar flexion S S 6&
4. Whole ankle joint 5 7 9.2]
1l Extended contractures of the dorsum of 44 48 63.16
the foot (digits, ankle joint) 4
TO(&] 69 76 100%

Trapezoid flap plasty, either of the pure type or in combination with free
skin transplantation (4 cases), was found to be the best method for creating an
active zone (in the ankles) from local tissue. Our operation technique was to
divide the sheets of flaps, to fold by a longitudinal cut along its crest, and then
to cut out trapezoid flaps, starting from the middle of the line or from the line
of the joint flexion. The ends of the cuts were given a fork-like form for more
complete elimination of tightening and better function of the wound margins
with the ends of the grafts. The grafts were moved towards each other and
sutured by touching sides. If tightening was not eliminated completely, another
pair of grafts was cut out (Figure 18.1).

Flaps and sheets of scars that were not included were either removed or
used as approaching triangular flaps for dermaplasty. In the follow—up periods
the scars became thinner, softer and more elastic due to the elimination of

tightening. The borders of the replaced flaps became smooth and only slightly
marked.

LATERAL CONTRACTURE

Fore f
| : .i" > s -
& o i ) "'
1“ L] 0 .fl el ™ e
e ":-.-'r--w"".: .-*'-'If;.-“-:' '"-;"";—'“'q e g
point of transiti
A s e el -..- b F_ “ L, Sl ER N e |
N I S S
eXient or tisciiee
L .-! - ‘:'i_:*_’:_‘__ =

fraumatization during th
Via et -—ﬂqy_ -

Ir ¥

cur sical Techniques Used for the Correction of Post-Burn

el b e g .

The tissue was stored in the thickness of the folds and the scar SUEEE

deficieps ; |
"Nt in length. This is what caused the contracture. )

the soqy best method was routine flap plasty. By P cing a h
hnie.. _Sheet Was separated from the health)'mﬂgr
' Dn ‘oward the ankle and passed around it like @

it like a fork. W€ 2% °

&
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sone. In this way the graft was full bodied and it grew together alon
f;:r yomésmf thus preventing a relapse of the contracture (Figure 18.2))

& With

PLANTIFLEXION CONTRACTURES

Plantar flexible deformations of the ankle joint were the regy]y of bur
damage to the posterior surface of the shin with involvement of the Achilleg
tendon in the process, leading to the development of equine foot, Whep
standing or walking, patients with equine foot exert their weight o the
anterior section. Out of five cases of keloid scars, one patient had injuries iy
the zone of the heel tendon and four had suffered deep burns with tissue defect
in the affected zone in addition to ulcerous scars.

The operation was performed after the conservative treatment and
maturation of the scars connective tissue. In such cases, with tissue defects i
the area of the tissue of an injured heel tendon, we used L-shaped flap plasty
from the lateral surface of the ankle and foot. We then cut the scars with the
ulcer over the tendon. On the lateral side of the distal third of the ankle and
foot, near the injury, we cut the skin-fatty graft and closed the injury and heel

tendon from three sides with it. On the wound where we have taken the graft
from we placed a free transplantation of skin.

WHOLE ANKLE JOINT

Thick keloid scars do not often develop in the ankle joint area but they
may cause dysfunctions and malformations, Scars tighten the joints and cause
$aunly IMi_ted movements (7 patients). Such contractures are considered to be
tl.w most d#ﬁcult. It is known that the tighter the contracture is, the mor
:::ilf:atﬁt 1S }:he crt?oking of th:E foot to that side. There is practically no fre¢
e thr;: whole Wldt!l, for which reason the chosen method of operation ¥&

€ scars until fy]] elimination of the contracture, followed DY

5 tural foot position with free split-skin transplants. As @
(Figure 18.3), & BreW, providing a good functional and cosmetic outco™

3. Patient C, Pre —operative deformity and post-operative result.

Figure. 18

Extended contractures of the dorsum of the foot (digits and ankle
joint) is the most frequent type of .disturbance (48 ca_ses) with significant
anatomical variability. The following groups of this disturbance were
identified as: a) an isolated injury to the dorsum of the foot; b) a disturbance
with extension of the scars on the digits causing a contractual extension of the
metatarsal-phalangeal joints with or without involvement of the ankle joint and
with or without the syndactylous digits. In terms of surgical rehabilitation, it
was important to prevent the development of a deformity of the foot bones.

Therefore, at the beginning of subluxation and foot deformity, the
operation was performed no later than six months after the healing !af thei burn
wounds. First, all functional disorders, distortions, and tightening t%ssues
deforming the foot were eliminated using local tissues (soft scar tissue in the
folds and tissue from the transfer). It was shown that the operation must be
done in one stage.

All contracting tissues, subluxations, syndactyliae, etc. must be :Eorrected
atthe same time. Free graft and/or flap plasty was performed, depending upon

: : d the
the scar extension, the scar thickness, the tissue reserve il the folds, an

degfee of the contr '
acture (Figure 18.4). o]
Patients with large rough scars causing third / fourth degree contrac

: : ith
“Xension with subluxation of the digits and syndactylia had a problem Wi

: ofi not

E?Utwear, although the foot mechanism and dyn?m{c funct:;:i; wmmf the

Sturbed. In thege cases, pathological tissues WeIe incised b0 As
/ gh distal incision-

m‘emtarsophalangeal joints, thus creating a line with a rou o e
be;vwas usually done on the back of the hand, plastic surgery Ot ¥ . which

°en the toes was performed using trapezoid or il

" L" .
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were cut out of the surface of the inter-digit space or out of the latery) SUrface
of th;;::z;ra fis were fixed with their free enfis on tbe .leve:l of the heads of
metatarsal bones. Simultaneously, redressation, ehmmatlgn of subluxatioy.
and dislocations of digits which were graduallly transferred into the POsition of
the plantar flexion at an angle of 60 to ?0" in t‘he metatarsophalangea] joints
The position of the digits were maintained with retr{?gracle Kirshner Wires
particularly in III-IV degree burn contractures. If fixation with wires wag ot
effective, toes were sewed through the nail phalanges by means of 3 thick
ligature to the plantar surface of the foot. The technique was effective in
eliminating dislocations and subluxations of the digits in all patients.
Developing wound defects in some patients taking up more than 2/3 of the

foot dorsum were closed by split-skin transplants 0.3 0.4 mm thick ( Figure
18.5).

the

Fi ‘ ;
igure 18.5. Patient D, Pre—operative deformity and post-operative result.

onsideratioﬂ' . Table 2 1n 71.05°
c As a shown 10 the Table 2 1 71.05% of all cases the

qkle joint was completely eliminated and the congis;
font-ﬂhabilitation of the injured ankle were ensured. There
fferrimrn treatment D_r seconsiary C.h.ange.s CUED inﬂanmamw processes and
?oot nactivity due to 1ts wrong p051t1?n; In 3.95% there was not Improvement.
Negalive results were due to deeg tlssu'e defect, irreversible changes in the
hone-joints; late asmsta‘nce of medl‘cal aid, and post-operative effect. We did
1ot observe any ulceration of the skin gr:.-.lfts.

The follow—up results over one to eight years in the 57 patients with burn
deformities of the ankle joint (82.6% of the total number of follow—up patients
.1 the clinic) were estimated. In the evaluation of the follow-up results of the
operative treatment of the ankle joint burn deformities we considered it to be a
good result if the patient had no disturbances, the extremity was correct in
form, the joint presented an adequate amplitude of movements, and the
ransplanted graft was similar to normal healthy skin.

Contracture of the
OnS necessary for
Was improvement

Table 2. Results
= Good Better g:i::
= -
S &
Types of injury o S E‘ :::' z
£S5 | 5| = [ SR
2 z - s
= o o o
B
! Isolated contracture of foot- 81 191 6786 | 8| 2857| 1| 357
_ankle joint
-Dorsal flexion o | 8 | azin | 1 Z5i|
—Ldteral contracture 71 4| 2105 | 3| 375
“%Elin‘tﬂr flexion s| 4| 2105 1| 125
T“@le ankle joint 71 3| 1579| 3| 379
ég:::nded contractures of 28 | 35 | 7292 | 11| 2291
.>um of the foot (djgi
%‘Tlﬁ@ ( lgltsj
e 76 | 54 | 71.05
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Il additional operations were necessary. If there were recyye,
some Sl;actures and the patients needed serious operative interference
::: {':I?IIIIJaiannent of functions' after the oper ationi tha71 ':"ere performeq Carlier
follow-up results were considered to be ba.d. In 41 ( lﬂA:u of cases) patieps the
deformities were eliminated complelfil}’, in 13 (22.8% of cases) the results
were satisfactory and in 3 (5.26%) patients the results were bad.

of
S due (g

DISCUSSION

The high percentage of patients who underwent post burn reconstructiye
surgical treatment indicates poor effectiveness of conservative methods of
therapy used today [11-13]. A permanent maintenance system of byp
rehabilitation reduces the disablement among patients who recovereq
Controlling the dynamics of a scar change development, makes it possible for
patients to escape severe post-burn effects, which can be prevented only by
reconstruction or rehabilitation surgery [14, 15]. Yuldashev suggested that
operative treatment of the ankle joint contracture ought to be early and must be
performed by six months after the healing of the burn injury. Azolov et al. [16]
recommend performing the operation in 2 stages: at first the scars on the
anterior surface of the joint area are removed then on the posterior one or Vice
versa, with a 5-6 month interval.

There are various studies in the literature on different aspects of the
rehabilitation and reconstruction of burn extremity deformations in patients
[17-19].

Owing to the spreading of scars and the functional disorders they cause
[20], Post bum contractures of the foot and ankle joint and the back of the foot
were divided into four degrees, on the basis of the results in 85 patients.
¥y T?lese results suggest that for treatment of the deformities of the ankle-

:iaelp?:n:iniilglczi b13)’ I:h“nls, a lfletl:fod of differential plastic surgery should be “5"‘;
e localization and expansion of scars, 2) the presence ©

skin, and 3) 'the Presence of bones that are not injured or changed.
The patients with

surgical Techniques Used for the Correctiop of Post-Bur 167
patieﬂts with a limited deep burn of the foot-ankle joint:
patients with a deep burn or bums of the I degree in the foot-ankle
joint; _
patients with a deep burn even if they haye no di

skeletal muscular apparatus, on discharge from the ho
2 loss of skin surface in the foot-ankle joint.

sjunction of the
spital but having

The experience obtained proves t‘he fact that children of the above
s stioned categories should be taken in for clinical observation for a long
period of time until the end of grc?vufth (18-19 years) even if there is no initial
burn deformities in the foot-ankle joint [21-22].

The reason for this lies in the regularity of the fact that during the child’s
growth, scar growth falls behind. The loose scars and scar fields invisible
when the patients are discharged from the hospital and having no effect on the
foot ankle joints in the first 2 --3 years may change due to tightening of the
scars and the restriction of movement in 5-6 years and more after the original
burn trauma and as a result can become the cause of the formation of serious
secondary deformities and the development of sprains and bone dislocations.
When the joint is slow in growth; the bones become crooked causing damage
of and dysfunction of the extremities.

The main role has to be played by rehabilitation centers, where all
methods of treatment are available (medical and physical training, ultrasound,
kinesiology, radone and other medical (pirogenal, lidazi, triamthinolana) and
physical treatments (ultrasound, magnetic waves, compressionbalneotherapy,
radon and hydrogen sulphide baths).
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OF POST-BURN TROPHIC
OF THE PLANTAR SURFACE 0];‘ HE FoO

Burns of the plantar surface of the foot with the subs 'ﬂL_Q t
scars is often complicated by non-healing trophlci
increase due to constant local irritation, reachmg fz_'i_ ous

penetrating to the bone and the tendons and c: -1:H Mih" ?1‘—._2_

-

centimeters in diameter up to the whole heel area -
A total of 21 patients (12 men and 9 1,31 ymen) h __

}.

observation at the Samarkand Bumn Center, Uf bel
ulcers of the soft tissues of the plantar surface of - 1oot.
Ulcers sizes were from 1.0-2.5 to 3-4 « ﬂ_a.*_ in diame
undergone earlier unsuccessful operations ( -5 times %L
The method of closure should be chos en | fi}"ﬂ” ding
and localization of the injury, usmg 1 u-a nin jured LSS ADCS
f,e bilobed skin-flap plasty, on |
| TaPS and free grafts placetii
- iy ubsarvatlons a satis fa
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INTRODUCTION

The burn trauma of the plantar.surface of the fofal with the follows,
formation of a cicatrix 1s often comphcated_ by non-healing trophic ulcers The
resulting scars as well as a split graft of skin are unstable for load pressure,
addition to contraction, the scars are ulcerated over the protruding pope
formations (calcaneus, the heads of metatarsa'l bffmes) due to the pressure.
Trophic ulcers increase due to constant ﬁaumatlzat1op, reaching various depth
and area, penetrating to the bone and tendons, covering the area from severy
centimeters in diameter up to the whole heel area. The patient’s ability to wa]k
and to work are impaired because of the pain.

In a number of articles [1-6], the remaining areas of intact skin were useg
in a variety of grafts for frostbite, bruised and cut wounds to the plantar
surface. However, there was no information concerning post-burn trophic
ulcers.

The features of the clinical course of treatment for sandal bumns that
occurred in the past in some mountain areas of Middle Asia, where primitive
heating devices called sandals, were used, is noteworthy [7]. Sandal burns are
characterized by such severe deep injuries because of close contact of the
plantar area of the foot with the ash of coals or woods and include not only
skin injuries of various depths but also injuries to the underlying tissues:
subcutaneous fat, fascia, muscles, and even bones [8].

Unlike the other parts of the body it is necessary to recreate a COver of soft
tissue on the sole of the foot that can bear a lot of pressure. Split-skin grafting
does not satisfy this requirement. In planning the operation it should be taken
into account that its main purpose is to create a cutaneous fat or muscular-
cutaneous—fat layer on the sole of the foot, stable enough to handle pressur
and not be injured while walking. It is important to take into account the

structure of fatty tissue and skin thickness, their blood supply and innervations
after transferring to the plantar surface of the foot.

MATERIAL AND METHODS

A total of 21 patients (12 men and 9 women) have been under oUf

;?:f;a::l;:th:'he Samarkand Inter-Regional Burn Center, Uzbekista: for
g phic ulcers of the soft tissues of the plantar surface of the foot.
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The €auses of the tropiic 1Tlcers development were: sang
tients)s hot ash burns (three patients) and electrotrauma bums Most pati
ad o foot burns caused by sandal }.1e.aters. In these cases, the sand:l b:n ts
haused especially de§p and severe injuries of the tissue because of rt:s
f;a diate contact with the burning agent. They occurred because, i the
lmgmer, many children walk barefoot and often step onto or fall into hl)tmash e
i]:lr ough carelessness and a lack of awareness (Table 19. 1.), i
of 21 patients, seven patients were under 14 years old and 14 patients
were between 14 and 48 years old. Ulcer sizes were from 1.0-2.5 to 3-5 cm in
giameter. One should distinguish small ulcers (up to 2 cm in diameter),
medium ulcers (3—4 cm) and large ones (>4 cm), as well as superficial ulcers
when the heel bone or flexor tendon 1s covered with subcutaneous fat tissue
and deep ulcers 1n which the above mentioned structures are exposed after the

removal of scars. The wound gets a grey staining and the margins become
dense without granulation and with signs of epithelization.

All patients had undergone earlier unsuccessful operations (3—5 times),
processing of ulcers by laser and conservative treatment with different
<olutions and ointments; but it was ineffective. With these, there was healing
of the ulcer, but before long it opened again. All patients admitted to the
department underwent preoperative examination including roentgenography of
the foot bones, examination of the foot vessels by means of an ultrasound and
a study of the ulcer flora and their sensitivity to antibiotics. Further,
aerotherapeutic sets were used for all patients with trophic ulcers. For 10 days,
we decreased the number of microorganisms and suppressed infection by
cleaning the wound to make granulation healthier. B-group vitamins and
protein preparations (infezoli and others) were given intravenously.

al burns (17

RESULTS

Depending on the location, extent and depth of the tissue defects on the
Plantar‘ Surface of the foot, a method of reconstructive surgery is planned. gl
W It s illitponant to take into consideration th-e structflre of th:.:stfyf;ﬁl;
the Slkm thickness and their blood supply and innervation aﬂﬁteﬂayu 3 m
tissf :fltﬂr surface of the foot. In superficial ulcers WPED: m]lulhi‘ iy i
flap IS preserved between them and the bone, 2 bilob ofneramﬂﬁ‘f
eli or aponeurotic cutaneous flap plasty is the best metho 3 loeﬂﬂdmm

‘Mination of the limited surface defects of the plantar Slltfﬂ“’ e .

Of centra] loading area of the foot (heel), we perfonned bilobed
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< in seven patients. The significance of a bilobed Skin-ﬂap i
ropriate local tissues to fill the defects in the Supp;‘? s
he tissues of the supporting foot area. This methog Hing

on on the tissues when closing the donor Wou
ly located from the center of the defect.

foot area; these are t .
dissipation of the tensl
large area that is remote

nd in 2

Table 19.1.
males females
Causes of burns Quantity % Quantity -
Sandal burns 10 | 47.6% 7 | 33.3%
Hot ash burns 1 | 4.8% 2 | 9.5%
Electrical burns 1 | 4.8% = 3

Preoperative preparation includes sterilization of the ulcerous surface ang
removal of the cornified epidermis. Together with bathing, ointment is applied
to the foot. Thick layers of the epidermis are mechanically removed. The more
effectively the comnified tissues around the ulcers and in the zone of expected
cutting of bilobed skin flat are removed, the easier is to rotate it and to suture
the tissues with less tension, because elasticity increases.

The operation begins with excision of the scars by circular incision in the
total depth of the area, removing it in one piece along with the ulcer. Capillary
bleeding must be over the entire surface and if not, then tissues are excised
.additionally‘ In accordance with the newly formed wound, a bilobed skin flap
is planned. Surgery was performed with a bilobed skin-flat flap to eliminate
shallow defects of the surface, when located in the areas of the main load point
:ici?oi":f(g?l)i The larger lobe was applied to the wound formed after the
e ﬁon? C;Etid tilcars.. The smaller lobe of the _donor wound GTVT;
e ich the larger l?be was taken. This methm.i of plast

possible to extend tissues onto a large area. This results 11

complete recovery of the skin, resistance to exertion, and without atrophy Of
newly formed scars (Figure 19.1 ).

wm:’?ic:tliznsoi's: ﬂtlt:nz, a satisfactory result was achieved aﬂdﬂﬂﬂ
and no marginal ne:,? . The gl‘«:ﬂﬁs were viable, sensitivity was prcfe %
observed due to ha: o Was nofticed. In one patient, a partial necrosts 1

changes in the tissues. In this case, the displaced muse

remains viable under th s forn
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flat flap, which had a satisfactory engrafiment ang b
ce of the foot.

restored the

Figure 19.1. Scheme before and after the operation.

In deep ulcers penetrating to the calcaneum, the thickness of the cutaneous
flaps is insufficient for complete recovery of a tissue defect and formation of a
supportive surface. In deep defects reaching the heel bone in two patients, we
performed a combined plasty, a muscular one in combination with a transfer of
the skin fat flap or a free skin graft. The essence of the operation is in radical
removal of scars by circular cutting up to the calcaneus as a single block
including the ulcer, within the limits of the healthy tissues. Then, incision of
skin and subcutaneous tissue on the outer edge of the foot is performed. The
soft-tissue defect is made up by the muscular flap. Therefore, by separate
incision on the outer edge of the foot the muscle-abducting digit V'is isolated
and its tendon is crossed and mobilized to the heel bone, maintaining
communication with the surrounding tissues on its inner surface where the

muscle receives its blood supply from the lateral plantar artery: :
The artery is a branch of the external calcaneal artery and its safety 1s a

glarantee of a successful operation. The tendons are stitched and the thread

2015 a5 a holder. From the side of the wound, a tunnel is made in the direction

of the selected muscle, which is taken out to the wound by the holder. The

muscle js fix Jrate sutures so that it will not
ed to the edges of the wound by sep the muscles and

:tter the tunnel. The bed is sutured by a double roW suture; the ! e

c; unt;l ar? drained by a rubber releaser. At the end of the 0pel:at:;t the.:-lﬁm

is ;’enng is restored. Then, the bilobed cellular cutaneous ﬂng;d 15; i
d on the muscle in the area of the wound defect and the

b
Y the second lobe where the first lobe was taken
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; t h oth
sutured by bringing the margins ;loser o each other. There vl
complications in all cases (Figure 19.2)

Panel A. Ulcer and lines of the bilobed flap.
Panel B. The muscle abducting digit V and its blood supply.
Panel C. Mobilized muscle is carried on through the tunnel into the wound on the heel.

Panel D. Plasty covering the muscle by a bilobed flap.
:BafneIE After operation.

* "Lﬂf"lll_cem'_-located in the area of the head of the metatarsal bones

po! EI’.IIOSIS
j= % i ¥
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erforated skin. With this, a skin-flat flap presery | J

erves the
splt tst:n pressure load and became almost undlsnngumha::slnﬂty,ﬁe 'f
re r:-ouﬂ ding skin. In all cases, there were no complications (Fi 19 3&)0::; '.
sl gure

Figure 19.3. Foot before and after the surgery.

When placing the skin in the heel area and in distal part of the ‘g anta n,+
surface directly on the bone, we used tube grafts in six cases. The Filatov graft
method of plastic surgery by tube grafts is to transfer tissues on tﬁp.‘ sol r..r.-r In
plastic surgery by a flat gluteal-femoral graft at the first stage;, he skin-fat
bond is cut out with preservation of both legs. The donor wound is suft
the tube wound is closed by a split skin graft. A month later the f"_,',_f'; cut
off, the tubed graft is flattened by a longitudinal incision on the
maintaining a uniform thickness not less than 1 cm. With this thic ""' cness of the
tubed graft, the scars are excised in the area of the calcan
surface of the heel and the last is wrapped by the tubed gr aft 2 nnecting
the posterior surface. After a stable survival (3—4 weeks the proximal leg
cut off, the remainder of the tubed graft is flattened, the s “ﬂ" A2
on the posterior surface of the heel and Achilles tend n and astic surgery is
‘ompleted. In five observations, a satlsfactory .-n #\' s achiey d
“omplications were noted. The grafts were v _I sensit was presen
and no marginal necrosis was noticed. In one ¢ case, C1Se¢ e t
cwatncal granulation tissue and reperfu ned NHM ery | ,
é tﬂnﬂﬂus ﬂat ﬂap, which had a Sat],Sfﬂ,c ﬁ%& | ,,,,tfav." *-';T;.-iﬂ.-;._-__.,f.-.. rest

i | _"-;:E surface of the foot (Figure 19,4.);
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Figure 19.4. Panel A. Cutting out the skin-fat strip.

In the calcaneal area defect reconstruction of the heels soft tissues on the
supportive side of the foot by a medial calf flap of the opposite leg is used to
bear the load, in four cases we have performed a two-stage reconstruction of
the heel soft tissues by a medial calf flap of the opposite leg. Before the
operation, the borders of the graft are planned on the leg so that the base of the
flap corresponds to the inner surface of the medial tibial condyle bone and the
opposite border or the end of the flap is 4-6 cm above the medial ankle. The
first incision was performed on the anterior edge of the tibial bone to the
dissection of the deep fascia of the shin, which is fixed by individual sutures to
the subdermal layer of the graft and these threads act as holders. The flap is
mobilized towards the gastrocnemius muscle separating it from the salens
muscle. As for the calcaneal tendon, the strip is split away and a continuation
of the medial head is stitched to the fascia. Next a skin—fascial layer 1
dissected. The flap is lifted and the fascia is further separated from the
periosteum in the area of the tibial condyle bone. After that, the distal half of
the flap is stitched in the area of the calcaneal tendon, and the back of the heel
where the flap is thinner and a thicker proximal portion are used for plasties of
the bearing surface of the heel.

: @ﬂ fixing the flap on the back of the heel, an angle is formed by
stitching the Slfin edges of the flap, which corresponds to the corner of the
cal?aneus, By mtiividual sutures, the fascial muscle is fixed to the heel bon;
f\;hrihm ::e:::;t; “fhdiSPlacemeﬂt-.Then, the flap is cut off from the tibia,
B heel. Following the surface of the skin flap, the scan
e ti0F fous ast;Hthry Is completed. A .satisfactory result was acl*_llew o
and the end of thl; ﬂ:n J although _0113 Pa'tlent had necrosis of the dlsfai p 2
e, ﬂfe ue to a mistake in formation of the flap pedicie:

» H1€ Operation was repeated (Figure 19.5).

5. panel A.The line of incision.
panel B. Plastics of the heel area by a flap.

Figure 19.

DISCUSSION

Post burn scars of the plantar surface of the foot are sometimes
complicated by the formation of trophic ulcers. Conservative treatment of such
ulcers is ineffective and gives only a short-term effect. Treatment of the
defects of the plantar surface of the foot due to contact bumns (sandal burns) is
a difficult problem since there is always a lack of soft tissue suitable for plastic
surgery in this area. Ulcers are located mainly on the supportive surfaces
above the heel bone and the heads of the metatarsal bones. They can be
widespread, occupying also the lateral and posterior surfaces. The skin around
the ulcer and non-load bearing surface of the foot can be healthy.

Regarding surgery, one must take into account the need to achieve the
following objectives: to create a pressure-resistant layer of soft tissues of 1'5._3
cm thickness and to remove protuberances on the heel bone, if they exist.
Choosing the place and the method for taking or transferring the Eissuﬁ, 3e3
and age of the patient are taken into account. Therapeutic €XErcises begﬂz
atter assessment of the patient’s condition by the physician and the ph':y'S§¢_
therapist the day after surgery. The main goal of physical therépy EXICISeS 18
ehabilitation of the foots function. In development of superficia a"“sr:;“’;‘;
‘e flap, the patients were recommended to rest for 57 days and as a TUie,

- i . . _ Wﬂl'k in
T:unds epithelized themselves after that period. Pa ents can return to
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Journal No4, 19-24. trophic ulcer. Ulcerous cicatrices located in the Achilles tendoh mﬂ i .,;-_:
constantly traumatized by walking with shoes on, because the area 'Lu the

tendon adjoining the talus is on the surface of the support. As ares sult, ulc ers
gradually increase and cicatrices become rough and deep. "f__"’_en sound fundus
gets a grey staining and the margins become dense mthqﬁb ulation and
with signs of epithelization. by

Twelve patients have been under our observation at uﬂi*w amarkand Burr
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'?ﬂmces dissection, a deep wound memg%ﬁii | cm in length Was 10mIE
.l:tz'ﬁgztauun we divided the postenor of the _f‘ i
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resume work in 1.5 months after the Operatio,
ft adaptation and acclimatization to the place s th'
During this period, patient must not wear c(’mnms

The patients may
However, complete gra
graft occurs in 2-3 months.
shoes that press onto the graft.

INTRODUCTION

The term ‘plantar’ ulcer was introduced by Price in 1959 [1] and yyq
defined as a chronic ulceration of the sole of the foot, situated in well-defineq
areas overlying bony prominences, resistant to local or systemic therapy ang
characterized by a marked tendency of recurrence.

For the first time Grabb & Argenta [2] introduced the grafting method,
with a blood supply from the artery malleolaris anterior that makes it possible
to close the affected zone with limited lesions. Some authors prefer Blair-
Brown grafts [3].

Initially, Elshahy [4] had used the local skin and fatty graft, prepared on
the lateral or medial surface of ankle joint. According to Amarante et al. [5],
satisfactory results were achieved with dermaplasty of defects in the area of
the Achilles tendon and with a skin-fascial graft on the distal base from the
medial surface in the malleolus.

Shakirov et al., [6] offered the L-form skin and fatty graft in the case of
trophic ulcers in the post-burn wounds of this calcaneal area.

The feature of the clinical course of sandal burns that occurred in the past
in some of the mountain areas of Middle Asia, where primitive heating devices
called sandals, were used, is noteworthy [7]. Sandal burns are characterized by
such severe deep injuries because of a close contact of the plantar area of the
foo.t with the ash of coals or woods and include not only skin injuries of
various depths but also injuries to underlying tissues: subcutaneous fat, fascia,
muscles, and even bones [8].

| The burn trauma of the posterior surface of the talus area and ankle joint
with .the following formation of cicatrix 1s often complicated by non-healing
trophic ulcers.
mugif;r;usb;w;?bu;; loczfted in the Achilles tendon zone are constalstll):
i %h with shoes on, because the area of the ten ﬁ
g At cican—ice;]l; € surface of the support. As a result, ulcers gradua e:"
Bt 00 i e oo e:';ome rough and t_ieep. The wound fundus ’gets.a gr 03'
e heliation. T tglﬂs ccome dense without granulation and with signs

Spite of a large number of methods used, the problem of the
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on of extensive defects in a zone of the Achiljes tendon has not pe
tely resolved. The study of the features of the skin structure b[o::;
comp i innervations of the talus area showed that soft tissues, loc:ated in
suppP of the external talus and lateral surface, are good plastic surgery

(he are don covering
(erials for tendon . :
ma e donor area from where the skin and fatty graft had been taken had the

[lowing features: ﬁrsF, thf:: skin. in the talus area was rather thick and rough,
fo o against traumatization with shoes and easily shifted with a marked
sta;;taneous fat layer so it can be taken in a fold; second, it has a good
Z:teri 41 blood supply as there 1s an artery fubularis behind the donor site and
the peripheral ramus of the same _artery in front of the donor site that forms the
vascular network [9,10] and third, the area of the external talus has axial
innervations provided by the sural nerve. The sural nerve passes in the anterior
area of the talus. Enumerated anatomical features of the blood-supply structure
.nd innervations make the area of the lateral talus and foot rather valuable as
the donor area for the preparation of a skin-fat graft and re-animation of
normal-covering tissues above the Achilles tendon and posterior surface of

elirﬂina“

calcaneus.

MATERIAL AND METHODS

A total of 12 patients (7 men and 5 women, aged 9 to 54 years) have been
under the author’s observation at the Samarkand Burn Center, Uzbekistan, for
prolonged non-healing ulcers and cicatrices located in the Achilles tendon
zone (Table 20. 1). The causes of the trophic ulcers included sandal burm_“» (10
patients), sulphuric acid burns (1 patient), and electro-trauma burns (1_ patient).
Ulcers sizes were from 1.0-3.5 to 4-5 cm. in diameter. All patients had

un.dergoﬂe an operation before (2 - 4 times). The donor area, from where the
*kin and fatty graft had been taken from, had the following features.
Table 20.1.
males females

Causes of burns Quantity % Quantity l 4.1/.7 |

Sandal burns 5 | 41.7 5 ——

Sulfuric acid burns 1| 83 ull

electro burn bl i8S L_...--~
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TaE OPERATION TECHNIQUE

a deep wound measuring 5-11 cm ip length
divided the posterior surface of the Calcaney]
caneal, ankle and supramalleolaris grep

After cicatrices dissection,
was formed. For orientation, we
tendon area into three parts: cal

igure 20.1).
d gllfrge wound surfaces can be closed by L-form graft. The posterior crury)

surface above the Achilles tendon is its base between the distal and midgje.
third of the leg. The graft is directed laterally and forwards, its posterior border
Sithe margin of the cicatrices and its anterior side is about 2 cm farther frop
the talus apex. Then the graft passes through the lateral surface of the foot g
an angle of about 90° along the foot margin. The width of the graft is 5- 6 cm
and the length is 18-20cm. Of these, the vertical part is 13-14 cm and the
horizontal part is 5- 6 cm.

The correlation of parts is 3.1, 2.1 and 1.1. Based on the spread of the
tissue defect, the graft is planned with a surplus length of 4-5 cm as the graft
contracts after mobilization and when it covers the calcaneal tendon, and the
calcaneis are fixed under the condition of some extension of width on account
of length.

The graft mobilization starts from its apex, penetrating at once to the
fascia and covering the muscles by means of the incision and strictly along the
fascia from which the graft was raised up to the superior distal third of the
ankle joint. With this, the terminal branches of the artery fibular is intersected
and the other branches that penetrated into the graft on the foot from the side
of the plantar in the zone of the ankle joint, which is higher from the side of
ﬂi&te‘ndunof the long fibular muscle, where their number is less than on the
~ foot, the graft was mobilized to be placed above the Achilles tendon. Graft
ﬁﬁtyispl'owied by the calf nerve, rete venosum plantare, and the arterial

el pply is collateral due to a thick network making up the base of the
grait through the long post-fibular muscle, moving away from artery tibialis
T and also along the anterior border of the pointed muscle, a little more

© artery ibialis branch. Depending on the area and localization of
(“” é'ﬂd ulcers, the L-form graft was placed on the wound
e et ‘ongitudinally or at an angle with its vertical part, lying act*>
Sing the wounds distal zone. The medial margin and the end of the 1"
Vith the proper wound margin by one or two rows of suture™
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- The donor wound was closed with 2 ™
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s skin graft and a compression bandage was applied and fixeq using
ihic ‘using
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Figure 20.1. Division of Achilles tendon into calcaneal, ankle, and supramalleolaris 2t f

areas.

Figure 20.2. Ulcerating cicatrix in the area of the Achilles tendon zone. The borders of
the L-form skin fascial graft have been pointed out. e
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Figure 20.4. After ulcerating cicatrices dissection the wound was covered by mobj

lized
skin-fascial graft.

Figure 20.5. The result of the Achilles tendon plastics by means of L-form skin-fascial
graft.

b The sive p ot 3 months after healing, a trophic ulcer had
: :%j ! 1€ Size of the ulcer increaseq gradually. So the patient Was
"E '.'_:t...-._r theBumc‘mtel' for non-healin g trophic ulcers, where free-ski

s 1 { B However, the trophic ulcer recurred, and :ll:e
iAv=aldlllitiec to T Ty o

e et sV LI .Burn C . i 1 ination of the

calcaneal area of the 3 Center, During medical examination |

i - E'i)ﬂsi-bum non-healing trophic ulcer (1.5 - 23
5 | ‘_'LT N i
L e

surgical Treatment of Post-

/

. giameter) Was revealed. The fundus was of 5
in

Burn Trophic Ulcers and Cicatrices
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and the Marging
Iy was recgmmEnded to the

. tiSSUES and wound margins (Figure 20.8). Within the
0

zr rgal plaster bar was applied, and the sutures were remoy
0

(1. Later the patient was recommended to make eag

second Wﬁﬂk’ the
ed on postoperative

0 wa Y Passive and active
ovements in the ankle joint. At the 2-month postoperative follow-up the
I;aﬁ was in satisfactory condition, sensitivity was good and the elastic mixture

of skin did not create a surplus. There was no significant foot dsfors I
e area of the graft (Figure 20. 9).
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Figure 20.8. After ulcerating cicatrices dissection the wound was covered by mobilized
skin-fascial graft.
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: ternal talus (donor sit " |

. behind the ex site) healed, A maro: , !

the 0SS 4 on the part of' the external talus adjoining the ulceﬁ:mgmal nm .

in only one patient. The necrotized area was removed an:s;:i:lsm; 1
oun

dbya split skin graft without impacting the satisfactory result of th
4 €

changes
was clos€

CONCLUSION

Trophic ulcers are a common complication seen in 12 patients (7 men and
§ women, aged 9 to 54 years) and all treatment interventions have significant
recurrence rates. In spite of a large number of treatment methods used, the
problem of elimination of defects in the area of Achilles tendon has not been
completely solved. As a rule, it 1s impossible to eliminate them by means of
local tissues plasty. Some authors prefer Blair-Brown graft plasty that does not
ensure satisfactory functional and cosmetic results, because the transplanted
graft is thin, without tactile or pain sensitivity.

It often undergoes cicatrix formation with trophic ulcer recurrence. When
employing plastic surgery in the area of the Achilles tendon, the use of distant- s
area tissues achieves a satisfactory effect by means of the Italian method of
plastic surgery (crus of the other leg or buttocks) as well as Filatov’s stem 1A
plasty; however, these methods are more inconvenient due to the forced H'
position, they have many stages and displaced, denervated tissues and they h |
may not have sufficient blood supply for the trauma zone.

The L-form skin-fatty graft, produced grafts that were viabie an€ =
Preserved sensitivity and save displacement from mechanical frauma in & ik
flatural way. The patients may resume their work in 1.5 monm It -—
%Peration. However, complete graft adaptation and acchmahmhw s i
of the graft occurs in 2-3 months. Dul'mg this penod, the !_!;fff;_gl‘.?‘_‘.-.!..: dl
“mmon shoes that press onto the graft. | 5 ’
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BILOBED FLAP— FORM PLASTICS
IN THE SURGICAL TREATMENT OF POST-
BURN TROPHIC ULCERS OF THE PLA NTAR
SURFACE OF THE FOOT

L

The burn trauma of the plantar surface of the foot with the following
formation of cicatrix is often complicated by non-hea 3@1* oIS

e and |
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Conservative treatment of this kind of ulcers is ineffective and
short — term effect. -
Nine patients have been operated on under our observation for prolonget
non-healing ulcers located in the plantar surface of' ' _ |
After the cicatrices dissection, bilobed plastic surgery was periommed. £
Postoperative period was smooth. r
Satisfactory results were achieved in ;Lf{{'m comg

Egteﬂ However, in only one patient, a mar
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Ulcerous cicatrices located in the plantar zone are <_:onstm1tly traumatizeq
by walking with shoes on. As a result, ulcers gradually Increase and cicatrieg
become rough and deep in areas, penetrating to the bones and tendons,
covering an area of several centimeters to the wholle l:lﬁﬁl area.

Conservative treatment of this kind of ulcer is ineffective and gives only
<hort term relief. For the first time in deep defects of the foot plantar surfyce
Mathes S. [1], offered the use of a combined dermal—fat flap plasty for deep
defects located in the heel area.

Ger R., Reiffel R. et. al, Scheflan M. et al. [2-4]offered to apply ope
bilobed, irregular flap, cut out from the wound at the closing tissues defect op
the sole.

Initially, Yudenich V.V. et al., Mirazimov B.S. et al., Grishkevich V.M. et
al.[5-7] in superficial ulcers in the heel areas and heads of metatarsal bones
with tissue defects offered skin-aponeurotic flap plasty that are among the best
methods of plastic surgery.

In all cases the causes of the formation of tissue defects and trophic ulcer
scars were: frostbite, chemical burns, bruises and cut wounds.

The patients with sandal burns have been under our observation [8, 9].
Sandal burmns are caused by contact of the plantar surface of the foot with
bumning coals. The burn can affect the subcutaneous fat, fascia, muscles and

even bones that sometimes lead to the development of non-healing trophic
ulcers.

MATERIAL AND METHODS

Nine patients (5 men and 4 women, aged 12-43 years) have been under
our observation at the Samarkand Bum Center, Uzbekistan, for prolonged non-
healing ulcers located in the plantar surface of the foot.

_ The causes of the trophic-ulcers development were sandal burns. Ulcer
sizes were from 1.0 — 4.0 to 2-4 cm in diameter. The ulcers were mainly
located on the supporting areas above the heel bone in 5 cases and the heads of
the metatarsal bones in 4 cases.

All patients had undergone earlier unsuccessful operations (1-3 times):

Choosmg the place of taking and the method of the transfer of tissue 10 all
cases, sex and age of the patient are taken into account.

gilobed Flap — Form Plastics in the Surgjca| Treatmen;
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Meﬂmd of treatment includes three stages of Operative interventiop

- . - = . s"
re-operation examination of patient; the operation itself and ap o
s 8 7 healing of the wound. after

jon
operatio aical method of treatment depends on the depth of the wound in

he sU T
Tft tissue, its area and localization.
the SO

The Pre_operatiF;n examination of a patie.nt 1S n.lade to determine the defect
of the soft tisSuC (its depth and i ); to investigate the localization (heel,
ead Of ] and V meta.ta'rsus bones); to Il'lakﬁf a stenﬁle me.dical inspection of the
ylcers area and excision of. th'e .dead thick epidermis mechanically. This
ceatment 1S reccunmended individually .and depends on the character of
wound. We differentiate 2 types otj trophic ulcers: superficial and deep. The
level of foot dysfunction 1s also different; it is more serious in cases when
trophic ulcers injures the bones and tendon. The excision of the dead, thick
epidermis is done after taking a hot bath and healing with ointment on the fatty
base which is put on the sole. The more effective result is obtained after
excision of thick epidermis in the zone of the wound by using skin-fat tissue
ransplants and by cutting a bilobed skin—flat flap. After excision of the thick
epidermis the skin elasticity and tensility is increased and we are able fo rotate
it and sew the flaps with less surface tension. In cases when a the thick
epidermis remains unexcised before the operation, it is more difficult to keep
the operative zone sterile; besides when cutting flat flaps and cleaning the scar
the epidermis may tear off and expose the infectious skin area.

The second stage is presented by the operation itself. The significance of
bilobed flap plasty is to use the most appropriate local tissues to fill the defects
n the supporting foot area. These are the tissues of the supporting fo‘{‘ area.
This method allows you to dissipate the tension of the tissues when closing the
donor wound in a large area remote from the center of the defect. .

The operation begins with cutting the scar by a circular cut 3 long:rsh l:s
depth and excision in one piece together with the ulcer. Along the st
Urlace there should be capillary bleeding (extravasation), in €ases where it 1S

pillary bleeding

) . ino to the
sent, the tissue is cut more. The bilobed flap plasty 1S cut according

Wound gjze. Al
The bilobed flap plasty has a base foot and 2 parts - the first (B85 7

' : to close
lnaln) and the second. The first part, nearer to defect wound 1S used

. - v w mw
lh: :mund with the cut scars; the second part, sma]ler in sllze E“ﬁmw
locaﬁonﬁr Wound, from where the first part was tﬂke“' Planning | .
_I;n ‘:‘ the sole is based on the following cnteﬂﬂ-de Fm ol

“H€ base of heel is ma relative
lﬂnglm G of the flap plasty for the p; el and lateral of

L sole section line and is placed mo
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for plastic surgery of the head of theﬁ metatarsus bones it is placeqd More
proximate; for the first toe more medial and for the fifth toe more
igure 21.1).
(Flglmneacwl)'dance with the newly formed wound a two-lobulose flap i
planned. Plastic surgery was performed with a bilobed skin-flat flap ¢,
oliminate shallow defects of the surface, when located in the areas of the myj,
exertion of the foot (heel, heads of metatarsal bones). The larger lobe wqq
applied to the wound formed after the excision of the ulcerated scars, The
smaller lobe of the donor wound covering the wound from which the [arger
lobe was taken. This method of plastic surgery made it possible to extend the
tissues onto a large area. This results in complete recovery of the skin, it i
resistant to exertion, and without atrophy or newly formed scars (Figure 21.2),
The space under the flap must be drained for 1-2 days with rubber
releasers. Sutures should be removed no earlier than 2 weeks after surgery.

latery]

Figure 21.1. hé[cthod of defect closing with bilobed flat. The skin tensility (is marked
by the arrow) is far from the flap and is spread on a large area.

Figure 21.2. Scheme before and after the operation
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CASE REPORT *

et Bo aged 19, was hospitalized with a gy

icer of the left plantar surfac?: of the foot. It was determined, from the f
qu.repo i, that she had received a sandal bum 17 Years prior to a d;a t?nts
st; Bt reated at the hospital, and the wound was cured in 22 days. 5 ;: 1::;:
:fter healing, a trophic ulcer had developed. The size of the .ulcert;]ad
ncreased gradually. .

qo the patient was operated on In the Burn Center for non-healing trophic
Jlcers, where free-skin tran.splantatlon was performed. However, the trophic
ylcer recurred, and the patient was re-admitted to the Bumn Center. During
nedical examination of the sole area of the left foot, a post burn non-healing
trophic ulcer was revealed (Figure 21.3).

Surgery was recommended to the patient. After the formation of the
cicatrices a bilobed flap—form graft plastic surgery was performed (Figure
21.4). The postoperative period was uneventful, and the skin graft was fixed
well to the proper tissues and wound margins (Figure 21.5).

perficial post-bur trophic
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ly one patient, 2 marginal necrosis was noted o the
-er because of tissue changes. The necrotized area

anulation tissues and the wound was closed by a
gr

scal ing the satisfactory result of the operation.
influen

was removed with
Split skin—fat grafy

DISCUSSION

Treatment Of trophic ulcers is a difficult problem since this area always
has a lack of soft tissues, suitable for plastic surgery. Unlike the other parts of
e body it is necessary to recreate the covering of soft tissues that can bear a
lot of pressure on the supporting side. Grafting of split skin or tissue of the
sbdominal wall does not satisfy this requirement, because the structure of the
&in and fatty tissue of these areas differs significantly from the skin of the
plantar surface. The best plastic surgery material is the remaining areas of
intact plantar skin which is used in a variety of flap surgery methods. Contact
bums, frostbites and scald traumatic injuries with loss of skin and
subcutaneous tissue, result in an unstable thin covering in the outcome of both
the transplanted skin and scars.

Load bearing on the transplanted skin and scars when walking results in
the formation of ulcerations, making the patients unable to walk normally, s
they lose their ability to work and become disabled. |

After the operation the patient must during the next 34 months
periodically take the weight off of it during the day time to perform medical
exefCiSes and massage. Treatment exercises begin after the emmmﬂﬂfﬂf -
Patient’s state of body by the physical therapist the next day after admittance
0 hospital. The main purpose of physical therapy exercises is to rehadiiliaic -

=y
i) el

::he fo,m *function, prevent contracture formation and IOW: 1:]%5.
Uml?llcahons developing. Physical therapy training must be Jw;;: ul
Figure 21.5. The result shown 5 months after operation. "M individually based on each patient’s case. The movements MUSt 7
::;S“'elc;hed. Physical training must be done 2 or 3 times per L
WIS, it is continued after discharge from the hospital up t0 8.

LY

RESULTS | mﬁ:&: and formation of the return scar. The Pﬂn"__ﬁﬁj‘f’_fia o
4 ~ engrafy after the operation but full adaptation of the “‘_Llfi:-.‘-r- St
b Ed a satleactﬂry result with no complicaﬁ0n§~ The cnt Ooccurs in 2-3 months. | o Lol
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chapter 22

PoST-BURN BENT CONTRACTURES
AND DEFORMITIES OF THE FooT

The post-burn bent contracture deformities of the foot represen e
complex specific pathology of a load bearing—motor apparatus devel'; | as
complications after serious burns of the foot sole surface. = I

Four different types of post-burn bent confractures of the fm ‘*%i“
moderate, severe and mutilated, are described. The varying degrees Of

E -3
involvement require different methods of treatment, which are ¢ es " il-f'-?if"'-
dﬁtal] 48 # 1

1
& r .-

O

INTRODUCTION N:‘

lT'

The post-burn bent contracture deformities of ﬁi foot he
‘omplex specific pathology of a load beanng—mﬂfor ap =”‘ tus devel
“mplications after serious burn of the foot sole surface. = _
A The mvestlganon done shows that pOSt'bmﬂ? Hi:"i"i*"“:" EI : .
m ehﬂ s more often occurs in children. ‘I'h i"a;g; y OF St

18 mostly connected with the spect fic

. F#rs}, it can be explained by the fact that ﬁanlh?
uwposedtﬁthedmgerofah 0 -.
Ofte, n v-- L thﬁ Sklnmtegument eﬁa ﬂﬁ
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S e——
d be paid to clinical investigation of the sg calleg

Sandal Burns that often occur in some Central Asian regions, where the people

use an ancient, primitive heating device called a Sandal [1].
Sandal bum injuries which involve the distal parts of the lowe,
can often be observed in children aroypg

Special attention shoul

extremities, namely the feet and toes,

3 years of age. e
To recover the bent contractures of the feet and toes it is important to give

modern treatment to deep burns of foot sole surface, and recover the skip
integument [2-4].

We have observed that the location of burns in the foot sole surface, whep
being healed and the skin integument recovered even at an early stage by using
the modern methods of dermoplastic surgery, in 38% of burned children it is
impossible to stop the development of the initial contracture and they need to
undergo reconstructive surgeries. The late recovery of skin integument (two
months after a burn) in 100% of children, with a burmn in such a location need

the reconstructive surgery method of treatment.

MATERIALS AND METHODS

During the 1l-year period (1990-2000), 102 cases with flexion
contractures of the digits were treated in the Samarkand Inter-Regional Bumn
Center, Uzbekistan. 86 patients with a total of 102 contractures were enrolled
in the study.

Of the 102 contractures, 67% (n=66) suffered from Sandal burns, 14.7%
(n=15) from hot ash and asphalt burns, 5.9% (n=6) from flame burns, 3.9%
(0=4) from chemical bumns, 2.9% (n=3) from electrical burns and 7.8% (n=8)
of contractures caused by other reasons.

The age distributions of the contractures were as follows 50% (n=51)
confractures were in patients under 5 years old, 42.2% (n=43) of contractures

were in patients between 5 and 14 years old, 7.8% (n=8) of contractures Were
In patients more than 14 years old.

Classification of Contractures

identi edrdmg to the severity of the contractures, four categories Wer°

post-Burn Bent Contractures and Deformities of the Foof

.

P i 4 type, wh.ere the I.Tl&'ln problem was hypertrophic scar
. olved in very mild plantar-flexion contractures of some

201

cormation 10V

to€s,
. the moderate type, where less than three toes were significantly

avolved 10 plantar-flexion contractures;
cevere type, where three to five toes were involved with

the .

3. Signiﬁcant plantar-ﬂemon contractures;

4 the m utilated type, where all toes were involved in plantar-flexion
contractures.

The relative occurrence of the different types of bumn contractures of the
foot was as follows: mild, 18; moderate, 41; severe, 27; mutilated, 16.

Functionally, patients with these types of contractures had disturbances;
most of the complaints were of discomfort related to footwear. When more
contractures Were involved, apart from footwear problems, difficulties in
prolonged walking and joint pain of the toes were common.

If these deformities lasted longer than 18 months, then not only the
disturbance of static posture and walking occurred but also different kinds of
deformities of the bones and joints developed such as beak-like, sickle-like

and malformation of the foot.

METHOD OF TREATMENT

In the absence of bone deformities of the foot, free skin transplantations
Were performed in 25.5% (cases 26) Rough, plane and ulcerous scars Were
::Z‘S"d on a whole expansion. Wound margins were given a brPken shape. The
Gsund defect developing in 24-48 hours was covered by skin uansplantis f'-‘f

®=0.6 mm thickness. At the same time, flexion contractures of the digits

Wer
¢ reated by means of overextension by 30-40".

When there w ' 1g]
as symphysis of digits I and V | ;
S“I'face, cgmbined skin plaStiC surgery was pe‘[fOlmed in 17-7 % (17 08503)-

S d
dl?i::l::d soft tissues of the medial surface of digits I of lateral smf:; _Of

The:?r}a used to make skin for grafts at the base of the phalangeﬂl} ey

The 81t was set in the position of moderate hypercotrecnon.mm i
"Mbe Pliatfr :’ua; transferred to the formed wound defect to €O . W_ und _

_ ace of the digit. <l
%;hl:n?:iund on the lateral surface of the digit was covered with 2 ﬂ‘“ﬁa : ﬂ!
E: . MY
A

118,
T T

of the foot to the plantar
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In serious cases due to Scars, resulting in bent contractures of the Ly

degree 57 8% (59 cases) were with dislocated digits, the pathologica] tissye
e ;

was cut up to the metatarsus phalange joints with an additional line of distal

t of an indented jagged form. | |
cu At the same time the redressing was done, removal of the dislocated Datts

of the digits, little by little they were transferred to a norma‘l ;?osition on the
foot bent at an angle of 60° till 90° in the metatarsus: Phalange: joints.

To fix the toes at the achieved correction Po_smon, a Kirshner spoke wag
put through a bone or joint, through the f.'lrst'd1g1t and the rest:, depending op
the age of the child — either spoke or injection needles of middle size were
used.

In case fixation by the spoke failed, the digits were fixed sewn through the
nail phalange by a thick ligature to the back of the foot surface.

The formed injured defects located at the sole area in some children were
equal to 2/3™ of the foot surface, in 24-48 hours were covered by a split skin
transplant of 0.3-0.4 mm thick.

We have observed how Inter-digital symphysis (31 cases) was eliminated
by means of local tissues (-form, trapezoid, or triangular grafts), that made it
possible to eliminate the flexion contractures of the digits and to make a cover

on the plantar surface which did not interfere with foot development and was
stable on exertion during the time of observation.

RESULTS

By using these methods of treatment for different categories of bur
contractures, patients were treated effectively. 86 patients with a total number
of 102 contractures were enrolled in the study.

Results were studied in patients within the age period of one year to 6-7
years of age in 102 contractures who underwent the removal of the deformities
of bent contractures of the foot sole surface.

As seen from the table, in 814% of cases, the contracture was removed

absolutely, in 137% there was an improvement and only in 49% of cases W&

z:rt: r:o improvement because of irreversible bone-joint changes and other

arn Bent Contractures and Deformities of the Foot
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?::‘: Good Improvement | Without change
7 o E g T e
mation [2E 5 82| o | §5 | ¢ g 3
pelde |5 5 8| § E | T | SiSHE g E S
typ = ° = = 3] =
/ﬁ",‘r 18 18 100 - - 3 W
Mld e 41 36 | 87.8 51 |W12%4 - :
Mod®
typ i 27 21| 77.8 4 | 14.8 2 14
i:":f‘l':wd 16 g | S0 5| 313 3| 187
utl
DPE 102 83 | 81.4 14 | 137 5| 49
Total
DISCUSSION

Scar deformities of the foot and ankle joint represent 5 to 7% of all post-
burn deformities [S]. oL

Post burn deformities in the foot sole appear as a result of skin ijury
damage as well as primary or secondary injuries of the deep tissue.

In the first case pathological scars may be formed, resulting in skin scar
contracture, in the second case — arthrogene contracture and ankylosis.

Post burn deformities of the foot sole surface is mostly due to contact
bums and is very difficult to treat. |

There is a deficiency of thin tissue fit for plastic surgery repair and scar
lields are spread on the surface.

Besides the basic surface needs for skin which can resist hig_h pressure.
The reconstructive restoration treatment of postbum deformities of t:eet
emang (need) not only the full renewal of skin cover but also reconstruction

' movement and the motion system in the tendon-muscular and bone-joint
dPparatys.
This

b : surgical
, Problem is still occurring and many questions of
1‘lfhrull:nlitf:lt

lon after receiving a burn trauma still need to be solved.

g : treatment of
bury ' Present some authors offer the tactics of stage by stage

d ities. je tissue form
defy efom“es; i.e. in the first turn the elements of so{':tfthe:e.is-n L8

ties are removed by a cut of capsule and chord (copula)

tn | . . : ¢ of bone-joint
Dpary 10 repeated surgeries (operations) the 1n lvemen

's done [5-11].
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We have worked out (elaborated on) the saving principle of the treatmep
of post burn foot deformities, after cut and removal of scars we tried to remoye

completely all the elements of the deformities in a single-moment Operatiop,

This principle allowed us in the future to use more €CONOMIC Surgicy|
e-joint apparatus of burnt feet.

intervention on the bon
For all operated on feet, it is important to wear a long-period fixed plagte

cast until damage position was not fully liquidated. That’s why we tried t,
change as often as possible the plaster cast (lmgems) E:‘.ftel: every bandaging
(dressing) so as not to spoil the safety of fixation. Fixation by removab]e
plaster cast was done during a 3 month period, 3-4 weeks after the operatiop
the patients were recommended to undergo paraffin applications, massage and

medical healing physical training.

PATIENTS

1) Patient A. Diagnosis: Bent Contractire of the V digit of the right foot
with dislocation of the V toe of IV degree. Patient A. From mother’s words,
the child had received a sandal burn at the age of 1.2 years. When examined it
was found that scars on the right foot sole surface at the bottom of the V digit
were obstructed by the scar and fully fixed to the sole, and were bent under at
an angle of 155- 160 to the sole, the motion is within the limits of 10- 12". The
serious flat and marked scars were cut all along their length and setting of the
dislocated joints was done by hand. The digits were set, fixed in a position of
-Inode;z}te hypercorrection. The fixation of digits was done by joint installment
according to Kirshner, then the plastic surgery cover was done by split
-‘ _Inntation parts. The plaster cast was put on.

.- oy ﬁe 6" day the patient was sent home in satisfactory condition for
 clinical tr "_'__"' _' ent

ination was made 24 days after the operation. The

samfa“t"fy the foot sole was healed, motion in the t0€s was
’Eﬁﬁwas recommended for massage and medical phySlcal

n ’I

lination 3 months later:

"""""
--------
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pos

e22.1 Flexion contracture of the V toe of the right foot. Before and after the
Flgllf A

gpﬂl‘ﬂtiﬂﬂ.
The foot sole 1n satisfactory condition, motion in toes is good, the patient

began fo wear light shoes.
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