Bicuux opronegii, TpasmaTosorii ta npotedysanus, 2020, Ne 4: 28-34

VIIK: 617.583-001.4-089.843-031:616.748.53-032
DOLORG/10.37647/0132-2486-2020-107-4-28-34

Medial Gastrocnemius Flap for Covering
Tissue Defects Around the Knee
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Summary. Tissue defects of the anterior surface of the lower leg and the knee joint is a
severe problem at the treatment of orthopedic patients. Objective. Analysis of the results
of using the medial gastrocnemius flap (MGF) in orthopedic patients; highlighting pecu-
liarities of surgical technique. Materials and Methods. 8 patients (10 cases) who under-
went the transposition of the MGF. The age of the patients was 19-74 years (on average
40.5+%5.7 years); there were 6 males and 2 females. The list of cases: open fractures — 2
cases, combat injury — 2 patients (3 cases), skin necrosis after osteosyntbesis — 3 patients
(4 cases), and skin necrosis after total knee replacement — 1 case. The resulls of treatment
were assessed in terms 9 months — 10 years by the Lysholm scale. Results. Autodermo-
Dplasty during MGF transposition was performed in two cases and after a few days in oth-
ers. In cases with open fractures, the osteosynthesis and external fixators reassembly were
done; conversion of osteosynthesis was performed one month after autodermoplasty. In
cases of skin necrosis after osteosynthesis and total arthroplasty, the implants were never
removed. Knee function according to the Lysholm scale ranged from 70 to 100 points
(mean 88.2%3.3). Conclusions. The transposition of the MGF for the replacement of tis-
sue defects of the anterior surface of the lower leg and knee joint is an effective method
in orthopedic surgery, which belps to solve the problem of infectious complications and to

save the supporting-kinematic function of the lower extremity.
Key words: lower leg; medial gastrocnemius flap; open fracture; tissue defect.

Introduction

The anterior surface of the upper third of the tibia and
knee joint is covered with inelastic skin and a thin sub-
cutaneous tissue, which are close to the underlying bone.
Tissue defects in this area occur due to various reasons:
trauma, complications during arthroplasty, treatment of
tumors, etc.

Timely and adequate closure of the tissue defect in
this area is decisive for maintaining the function of the
knee joint, and in some cases — for preserving the lower
limb. Since Mathes S.J. and Nahai F [1] established the
anatomical possibilities of using the medial head of
m.gastrocnemius as an island flap for covering tissue
defects of the anterior surface of the upper third of the
lower leg, this surgical technique is successfully used in
traumatological and oncological cases [2-4]. Significant
advantages of the medial head of m.gastrocnemius (me-
dial gastrocnemius flap — MGF) are permanent vascu-
lar anatomy, simple elevating technique, mobility, and
minimal loss of the donor site [5].

This study was carried out to analyze the outcome of
using a medial gastrocnemius flap in orthopedic and trau-
matological patients, and to highligh peculiarities of surgi-
cal technique.

Material and Methods

This study was carried out at the Department of Foot
Pathology and Complex Prosthesis (SI “Institute of Trau-
matology and Orthopedics of NAMS of Ukraine”) in accot-
dance with the Declaration of Helsinki (1975), as revised
in 2008. Informed consent was taken from all the patients.

Eight patients (10 cases) who underwent MGF trans-
position were under our observation. The age of the pa-
tients was 19-74 years (on average 40.5%5.7 years); there
were 6 males and 2 females. The indication for MGF
transposition was a tissue defect on the anterior surface
of the knee and upper third of the lower leg, which topo-
graphically corresponded to the area from the lower pole
of the patella to the border of the proximal and middle
third of the lower leg. The detailed characteristics of pa-
tients are presented in Table 1.

Surgical technique. Prevention of thromboembolic
complications and antibiotic therapy was cartried out ac-
cording to the current hospital guidelines. The patients
were operated on under general or spinal anesthesia in the
supine position; it was obligatory to use a tourniquet at the
level of the inguinal fold.

The initial stage included: recipient wound debride-
ment, revision of pockets and heats, and repeated wash-
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Table 1

Clinical characteristics of patients enrolled in the study

ST . Knee function after
. . Time since injury/ | Orthopedic component :
No Diagnosis Sex Age g . surgery according to
complication of reconstruction the Lysholm scale
L. A%il 1?5 f 19 48 hrs Internal&External fixation 100
AO 41 A2 -
2. G-A TIIA m 44 72 hrs External fixation 100
AO 41 C2
3. Skin necrosis after surgery m 3 24 hrs None 85
AO 41 C2
4 Skin necrosis after surgery m 35 24 s None 8
AO 41 C2
5 Skin necrosis after surgery m 50 24 hrs None 78
Mine-blast injury Reassembly of external
0. AO 41 A2 m 23 1 week fixation, osteosynthesis 82
G-A1IIB conversion
Mine-blast injury Reassembly of external
7. AO 41 C2 m 23 1 week fixation, osteosynthesis 83
G-A 1lIB conversion
Gunshot injury Reassembly of external
8. A0 41C2 m 37 2 weeks fixation, osteosynthesis 100
G-ATIIB conversion
AO 41 C3
0. Skin necrosis after surgery f 05 48 hrs None 83
DM type II
Oncological total knee
10. | arthroplasty, skin necrosis after f 74 1 week None 70
surgery

Note: AO - Association of Osteosynthesis, classification of fractures
G-A - the degree of tissue damage according to Gustilo-Anderson

DM - diabetes mellitus

ing. Elevation of MGF was carried out according to the
described methods. The patient was in the supine posi-
tion with the leg bent at the knee joint with slight exter-
nal rotation. Direct access along the medial edge of the
m. gastrocnemius from the popliteal fossa to the Achilles
tendon was: 2-3 cm posteriorly to the posterior edge of
the tibia if the muscle will move directly into the defect;
6-7 cm posteriorly to the posterior edge of the tibia if
the muscle was planned to be carried out in the subcuta-
neous tunnel. After skin incision, v. saphena magna was
isolated and taken on a holder. The fascia of m. gastroc-
nemius and m. soleus was cutted and muscles were divid-
ed in such a way that the tendon of m. plantaris passed
together with m.soleus. On the ventral surface, an inter-
val was found between the medial and lateral heads of
m. gastrocnemius; n. cutaneus surae medialis and v. sa-
phena parva, which are located lateral to the midline at
the level of the muscle-tendon junction, were identified
between them. The medial head was cut from the Achilles
tendon so that the distal end of the flap contained ap-
proximately 1 cm of tendon tissue. The tendon cuff was
sutured and the medial head was cut off from the lateral

one, n. cutaneus surae medialis and v. saphena parva
departed together with the lateral head. The flap prepa-
ration was continued up to the popliteal fossa, where the
neurovascular pedicle of the medial head was identified
(a. surae medialis, vv. comitantes, n. motoricus). In most
cases, there was no need to isolate the neuro-vascular
pedicle to increase the mobility of the flap (Fig. 1).

The flap lifting was completed; the flap was moved into
the defect directly or in the tunnel under the skin bridge.
Excessive tension, bending, and twisting of the flap were
strictly avoided. To place the distal end of the flap, the cor-
responding edge of the recipient wound was mobilized,
and the tendon part of the flap was sewn into this “pock-
et”; the ends of the thread were brought out onto the skin.
The flap was placed in the recipient site in such a way that
the edges of the skin covered it by 0.5-1 cm from all sides.
Drainages were installed: one in the donor site, the second
under the flap. All skin wounds were sutured. The flap was
rather tightly sewn over the epimysium to the edges of the
skin wound. The covering of the muscle was performed
with split-thickness or whole-layer skin flap immediately
or a few days after the surgery.
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Fig. 1. The view of donor wound after the MGF elevation completed:
1 — m. plantaris Tendon; 2 — n. surae medialis, v. saphena parva

Fractures were stabilized with external fixators; in cases
where preventive external fixation had already been per-
formed, the external fixator was reassembled to free the
knee joint. After healing of postoperative wounds (on av-
erage, 3—4 weeks after autodermoplasty), internal osteo-
synthesis and bone grafting were performed.

The results of treatment were assessed in terms of
9 months - 10 years using the Lysholm scale.

Results

The course of the postoperative period in all cases was
uncomplicated. Autodermoplasty during MGF transpo-
sition was performed in two cases, and a few days after
the surgery in others. In cases of combat trauma, the MGF
transposition was combined with the external fixator reas-
sembly to free the knee joint. Conversion of osteosynthesis
was carried out 1 month later by locking plate and substi-
tution of the tibia defect by allogenic bone.

In cases when osteosynthesis was complicated by skin
necrosis in the postoperative period, the knee joint was
immobilized with an orthosis for two weeks after the MGF
transposition.

The outcomes of treatment were assessed within
9 months - 10 years; full weight-bearing function of the
lower limb was restored in all cases (Fig. 2). Knee func-
tion according to the Lysholm scale ranged from 70 to
100 points (mean 88.2+3.3 points).

Discussion

Island MGF is one of the most used flaps in severe
trauma of the upper third of the lower leg and compli-
cations after reconstructive surgery around the knee,
i.g. total knee arthroplasty. Stable vascular anatomy,
simple surgical technique, and the ability to close a
section of the knee joint and the proximal third of the
lower leg make MGF indispensable for open injuries of
this area and skin complications of traumatic and an-
other genesis.

M. gastrocnemius has a unique vascular anatomy: each
of its heads has its own neurovascular pedicle about 5 cm
long. Both pedicles starting slightly proximal to the knee
joint [1]. The most commonly used is medial head of m.
gastrocnemius, which in adults has the following dimen-
sions: 15-20 c¢m length and about 8 cm width [1].
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Skin and soft tissues defects along the anterior surface
of the knee joint and the proximal part of the leg resulting
from trauma and other situations, require early closure due
to the risk of osteomyelitis, loss of function of the knee
joint and even amputation [6]. In particular, with open
fractures of the proximal tibia, the infection of the surgi-
cal site can reach 45% [7]. According to a meta-analysis of
Henkelmann R. et al. [6], in 55.8% of cases, after open frac-
tures of the proximal tibia, various complications occur,
of which the most important are non-union and pseud-
arthrosis (15.3%), stiffness and ankylosis of the knee joint
(18.7%), and limb amputation (5.4%).

A combat injury of the lower limb, especially mine-blast
injury with smaller devices, is probably the most difficult
problem for achieving acceptable anatomical and func-
tional treatment results. One of the important points is the
adequate debridement of devitalized tissues, which almost
always causes a tissue defect of the lower leg [§].

Early and reliable closure of a soft tissue defect in some
cases allows preserving a functioning limb [3]. Among our
observations, there were 3 such cases; the use of MGF
made it possible to carry out adequate control of infection
in the early stages of treatment, which enabled further or-
thopedic reconstruction (Fig. 2).

Fig. 2. Gunshot wound to the right lower leg (2015). Specialized assistance — surgical debridment and external fixation
of the thigh-lower leg. After 2 weeks, necrectomy and replacement of the tissue defect with the MGF, autodermoplasty
after 5 days. After 1 month, metal osteosynthesis with a locking compression plate and substitution of the tibia
defect by allogenic bone graft. A and B — view of the wound and X-ray of the lower leg 2 weeks after the injury;

C — after MGF transposition; D — a month after autodermoplasty; E, F G — view of both lower limbs and X-rays
of the right lower leg 1 year after osteosynthesis and bone grafting
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Fractures with traumatized but visually intact skin are
especially difficult for treatment. Under such conditions,
after osteosynthesis, necrosis of skin flaps can occur with
exposure of bone and fixators. Recommendations for
such cases in the modern literature include: necrectomy,
vacuum assisted closure (VAC), and MGF transposition [9].
Among our observations, there were 4 similar cases. We
applied one-step closure of the defect after necrectomy
and got healing without complications.

Tetreault M\W. et al. [4] believe that the use of MGF
is the best solution for infection after total knee arthro-
plasty due to skin necrosis, both to preserve the exist-
ing implant and in a two-stage procedure using a spac-
er. Their publication highlights the largest case series
(31 patients) in the English-language literature. Among
our observations, there was one similar case in a 74-year-
old patient after oncological endoprosthesis.

Conclusion

MGF transposition for replacing tissue defects in the
anterior surface of the lower leg and knee joint is an
effective technique in orthopedic and traumatological
practice, which allows solving the problem of infectious
complications and preserving the musculoskeletal func-
tion of the lower limb. Stable vascular anatomy, simple
surgical technique, and sufficient predictability of treat-
ment results allow recommending this technique for
wider application.
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not be the subject of commercial interest in any form.
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MeaiaqbHUM JUTKOBUH KIANOTH JJIA 3aKPUTTA NedeKTiB

TKAaHHUH Y IUIAHI KOJXi{HHOTO CYI1002a

Jabax A.IL, Jlasapenxo I'M., Kyneea O.B.

AV “Tucmumym mpasmamonozii ma opmoneoii HAMH Vipainu”, m. Kuig

Pestome. [Jepexmu mranun nepeornsboi noepxHi 20MinKy ma KOMHHO20 €Y2n00d €
CepLio3Hor NPOOREMOI0 NPU JIKYBAHHE NAUIEHMIE 3 OPMONEIO-MPABMAMONOLINHON Na-
monoziero. Mema. Ananiz pe3yivmamis 3acmocy8ants Meoianrbho2o JUmK06020 Kian-
ma (MJIK) y opmonedo-mpasmamonoivnux nauichmie, 6UCEIMAeHHA O0COONMUB0CMEl
Xipypaiunoi mexuixy. Mamepianu i memoou. 8 nayienmis (10 6unaoxis), axum 0yia
npogedena mpancnosuyis MIIK. Bik nayienmie cmanosus y cepeonsomy 40,5+5,7 poxy
(19-74 poxis), wonosikie 6y.10 6, xcinox — 2. CmpyKmypa sunaoxie: 6ioxpumi neperomu —
2 nayienmu, 00ti06a mpaema — 2 nauichmi (3 UNAOKU), HeKpo3 WKipU nicis 0CMeocuH-
me3y — 3 nayienmu (4 6unaoxku), Hekpo3 wKipu nicas enoonpomesysarms — 1 nayienm.
Ouyinka pesynomamie aixKysannus 0yaa npogedenda 6 cmpoku 6i0 9 micayie 0o 10 porxie
3a wxanoio Lysholm. Pe3yavmamu. Aymooepmonaacmuka nio uac mpancnosuyii MJIK
BUKOHAHA 8 2 8UNAOKAX, 8 THUUX — Hepe3 KibKa OHIB. Y 6unaokax eioxpumux nepeno-
Mi6 BUKOHYBANU OCmeocunme3 aoo nepemonmaxc A3®, kongepcito ocmeocunmesy 30ii-
CHI08AU Hepe3 1 MicAUb NiCaA aymooepmMonLacmury. ¥ eunaoxax Hexpo3y wripu nicis
ocmeocunmesy ma eHoonpome3yeanms MemanoKoOHCmpPyKyii 8 dHOOHOMY BUNAOK) He 6U-
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oananu. CyuKuyia KoMHHO20 Cy2n00a 3a wKanot Lysholm cmarnosuna 6io 70 0o 100 banie
(y cepeonvomy 88,2+3,3 bana). Bucnoexu. Tpancnosuyis MIK ona samiwenns oegpexmie
MKAHUH NEPeOHbOT NOBEPXHI 20MINKIU MA KONHHO20 CY2n00a € eeKmusHo0 MemoouKor
8 0pPMONeOO-MPABMAMON0INHILL NPAKMUYL, U0 00360I4€ PO3E’A3aAMU NPOOIEMY THPeEK-
UIIHUX YCKAAOHEHb Ma 30epezmit ONOPHO-KIHeMAMUYHY PYHKYIIO HUNICHBOT KIHUIBKU.

Knouoei cnoea: zominka; meoianoHuti JUmKo8uLl Kaanoms, eiokpumuil nepeaom; oe-
pexm mranum.

MeauanbHbIA HKPOHOKHBIM JOCKYT /I 3aKPhITUA 1e(DEKTOB
TKaHe¥ B 00JACTH KOJEHHOI'O CyCTaBa

Jabax AL, Jasapenxo I'H., Kyreea A.B.

IV ‘Uncmumym mpaemamonozuu u opmoneouu HAMH Ykpaunw”, 2. Kues

Pestome. Jlecpermo, mraneli nepeoneii nosepxHocmu 201eHi U KOLIeHH020 C)YCmasa
ABAAIOMCA CePLEIHOLL NPOONCMOLL 8 JeHeHUU NAUUEHIMOE C OPMONEO0-MPABMAMONO2UYE-
ckotl namoaozuedl. Ilens. Ananu3 pe3yrsmamos ucnonrb308anus Meouanrsho20 uKpPoHoxC-
1020 aockyma (MHJI) y 0pmoneoo-mpasmamono2uteckux nayuenmos, océeujenue 0co-
bennocmetl xupypauueckoti mexnuxu. Mamepuanst u memoowt. 8 nayuermos (10 cuy-
uaes), Komopoim 0biia nposedena mparcnoduyus MU Bospacm nayuenmos cocmasui
8 cpedrem 40,5%5,7 200a (19-74), myxcuun 66110 6, HceHuur — 2. CmpyKmypa cry4aes:
OMKPLIMbLe Neperomo. — 2 nayuenmad, 6oesas mpasma — 2 nayuenma (3 cryuas), Hekpo3
KOJCU nocae ocmeocunmesd — 3 nayuenma (4 cyuas), HeKkpo3 Koxcu nocie 3Hoonpome-
suposanus — 1 nayuenm. Oyenka pe3yrvmamos Jeuenus Oblid nposeoend 6 choxu om
9 mecayes 0o 10 nem no wixane Lysholm. Pegyasmamot. AYymooepmonaacmura 60 epems
mparcnosuyuu MUI 66inoimnena 6 2 CryHasx, 6 OCMANbHbIX — 4epes HeCKonbKo Onell. B
CAYHAAX OMKPLIMBIX NePELOMO8 NPOBOOUN OCMeocUunmes uau nepemonmanc A3®, Kom-
gepcuro ocmeocurmesa npoeoouIy wepes 1 mecay, nocie aymooepmoniacmuxy. B cryua-
AX HeKPO3a KOXCU NOCTe 0CMeocUunmesa 1 AH0ONPOMesUPOBAHUL MEMAIIOKOHCMDYKUUU
HUL 8 00HOM CayHae He Yoaasiu. PYHKYUL KoIeHHo20 cycmasa no wikane Lysholm cocma-
guna om 70 00 100 6annos (6 cpeonem 88,2+3,3 6anna). Boteoowt. Tparcnosuyus MU
0N 3ameuerus 0egpexmos mrareli nepeorell nosepPXHOCMY 201U U KOACHHO20 C)YCMd-
84 ABNACMCA IPPEKMUBHOLL MEMOOUKOL 6 0PMONeoo-mpasmamonouseckoll npaxmiu-
Ke, Komopas no3eonsem peuums npoonemy UHPEeKyUuoHHbIX OCIONCHEHUTE U COXPAHUMb
ONOPHO-KUHEMATIUHECKYIO DYHKUUIO HUNCHELL KOHeYHOCTIU.

Kntoueevie cnoea: 20ne1b; MeOUANbHILL UKPOHOICHBLIL JOCKYM; OMKDbLMbLIL NEPeIOM;
degpexm mranel.
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