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Therapeutic management for patients with trunk

Original research

and extremities integumentary tissues defects of traumatic genesis

0. V. Ponomarenko

Zaporizhzhia State Medical University, Ukraine

Objective: To improve the results of treating patients with wounds, functional and aesthetic defects of mechanical origin by
developing a comprehensive program of surgery to restore the form and function of trunk and limbs.

Materials and methods. The criteria for the inclusion into the study: both genders patients aged over 17 years with diagnosed
skin and adjacent soft tissues of trunk and limbs defect that needed restoration of body form and functions. We have operated
231 patients with integumentary tissue defects of a mechanical origin in the clinic. There were 129 men, 102 women of them.
The patients’ age ranged from 17 to 76 years.

Results. All the patients were divided into 4 groups depending on the size, depth and the extent of damage of soft tissues
and other structures of the body and limbs. | group — 79 (34.2 %) patients with isolated soft tissues damage (to the fascia):
32 (13.85%). Il group — 67 (29 %) patients with injuries of integumentary tissues of a moderate severity whose vital activity
was disturbed in a limited area with parawound zone (lower from fascia). Ill group — 48 (20.8 %) patients (tissues damage to
a significant extent). IV Group — 37 (16 %) patients, whose trauma was accompanied by injury of a vascular-neural fascicle,
partial or complete extremity abjunction.

Conclusions. 1. The choice of corrective surgical intervention method and the closure of the integumentary tissue defect depended
on the size, the depth of the wound and hemodynamic characteristics of the damaged area. 2. The new method of treating the
consequences of traumatic injuries using the preparation of hyaluronic acid expanded the prospects of treating patients with
integumentary tissues defects. 3. The differential approach to the choice of the method of closing the wound surfaces caused
by mechanical damage made it possible to achieve satisfactory results in 97.84 % of cases.

AikyBaAbHa TAKTUKa y XBOPHX i3 AePeKTamMu NOKPUBHUX TKAHWUH TyAy6a Ta KiHLiBOK
TPpaBMAaTHUYHOIO reHe3y

0. B. NoHomapeHko

MeTta poGoTK — NoninwWmMTV pe3ynsrati NikyBaHHA XBOPUX i3 paHamu, QyHKLOHaNbHUMK Ta eCTETUYHUMM AedekTamu me-
XaHIYHOTO reHe3y LUNSXOM PO3pOoBKW KOMMIEKCHOI Nporpamu XipypriyHoro nikyBaHHs N5 BiHOBNEHHS (hopMu Ta doyHKLT
Tyny6a 1 KiHLiBOK.

Matepianu Ta Metoam. Kputepii BKMOYEHHS B JOCTIMKEHHS: XBOpi BikoM NoHag 17 pokiB 000X ctaTel i3 BCTaHOBMNEHUM
[AiarHo3oM AedeKT LKipW Ta Nignernux M'skux TkaHuH Tynyba, KiHLiBOK, ski noTpebyBany BigHOBNEHHS hopMm Ta yHKLIT Tina.
Y kniHiyi npoonepoBaHuin 231 nauieHT i3 gedeKTamm NOKPUBHMX TKAHWH MEXaHIYHOTO reHesy. 3 HWX YOoMoBikiB — 129, KIHOK —
102. Bik xBopux KonvBaBscs Big 17 [0 76 pokiB.

Pe3ynkraTti. Ycix XBOpWX Noginumu Ha 4 rpynu 3anexHo Bif pO3MipiB, rMMOUHN Ta CTYNEHs NOLUKOMKEHHS M'SKUX TKaHUH Ta
iHLWMX CTPYKTYp Tynyba 1 KiHuiBoK. | rpyna — 79 (34,2 %) xBOpWX 3 i30MbOBaHNM MOLLKOMKEHHAM M'SIKUX TKaHUH (8o dacuyi):
32 (13,85 %). Il rpyna — 67 (29 %) XBOPUX i3 NOLLKOMKEHHAMMN NOKPUBHWUX TKAHUH CEPeaHbOI BaXKOCTI, XUTTEAIANBHICTb SKNX
nopyLUueHa Ha oBMeXeHii AinsHLi 3 napapaHoBOK0 30HO 3aboto (Hkde dacuii). Il rpyna — 48 (20,8 %) xBopux (NOLLIKOSKEHHS
TKaHUH Ha 3Ha4HoMy npoTs3i). IV rpyna — 37 (16 %) xBopi, B KX TpaBMa CynpOBOLKyBanacs ypaxeHHsIM CyAMHHO-HEPBOBOTO
nyyKa, YacTKOBMM ab0 NOBHUM Bif4neHyBaHHSIM KiHLiBKU.

BucHoBku. Bnbip MeToay KoperyroHoro BTpyYaHHs Ta 3aKkpuTTs AedheKTy NOKPUBHWX TKAHUH 3anekas Bif po3Mipy, rmubuHm
paHu, reMoAHaMIYHNX 0COBNMBOCTEN AiNSHKM NOLLKOMKEHHS. HOBWUI METOZ NMiKyBaHHS HACMIAKIB TPaBMaTUYHUX YLIKOMKEHb
i3 BUKOPUCTaHHAM npenapary riaflypoHOBOI KUCMOTW PO3LIMPUB NEPCMEKTUBM NiKyBaHHSA NaLeHTIB i3 AedeKTaMy NOKPUBHMX
TKaHUH. JudepeHuiHniA nigxig 4o BUGOpY METOAY 3aKpUTTS PaHOBYX MOBEPXOHb, LLIO 3yMOBIIEHI MEXaHIYHUMM MOLLIKOKEHHSMU,
[aB 3MOry JOCArHyTW 3aA0BiNbHKX pesynbraTiB y 97,84 % Bunagkis.

NeuebHan TaKkTUKa y 60AbHbIX ¢ AedeKTaMHu NOKPOBHBIX TKaHEH TYAOBULLA U KOHEUHOCTEN
TpaBMaTHUECKOro reHesa

E. B. loHOMapeHKo

Lenb paboTbl — ynyylunTh pesynsrathl nedeHns 6oMbHLIX ¢ paHami, (PYHKUMOHAMbHLIMU U 3CTETUYECKUMU AedeKTamm
MeXaHW4eCKOro reHesa nyTém pa3paboTky KOMMMNEKCHOM NPOrpaMMbl XUPYPrinieckoro feveHns Ans BOCCTaHOBNEHNS (hopMbl
1 PyHKLIMI Tena 1 KOHEYHOCTEN.

MaTepMaﬂbl U MeToAbl. KpVITepVIVI BKIIOYEHUS B 1CCnenoBaHve: 6onbHble cTapiie 17 net obomx nonos ¢ YCTaHOBJITEHHbIM
[A1arHo30M AeeKT KOXU 1 NOAYUHEHHBIX MAKUX TKaHewn TYNOBULLIA U KOHEYHOCTEW, KOTOpbIE HyXXOanucb B BOCCTAHOBNEHUM
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chopmbl M hyHKLWIA Tena. B knuHuke 6bin npoonepupoBaH 231 NaUMEHT ¢ AedekTammn MOKPOBHBIX TKAHEN MEXaHUYeCKoro
reHesa. V13 Hux myxumH — 129, xeHwymH — 102. Bospact 6onbHbIx konebancs ot 17 go 76 ner.

Pesynbrathl. Bce 60nbHble 6binv pasaeneHbl Ha 4 rpynnbl B 3aBMCMMOCTM OT Pa3MEepOB, ry6uHbI 1 CTENEHN NOBPEXAeHNS
MSATKUX TKaHen 1 Apyrux CTPYKTYp TymoBuLia 1 koHeyHocTen. | rpynna — 79 (34,2 %) 60onbHbIX C M30NMPOBaHHbLIM MOBpe-
XOEHVeM MArkux TkaHel (go dacumm): 32 (13,85 %). Il rpynna — 67 (29 %) 60nbHbIX C NOBPEXAEHUAMW NOKPOBHbIX TKaHEN
CpeaHen TSKECTU, XN3HEAEATENbHOCTb KOTOPbIX HApYyLLIEHa Ha OrPaHNYEHHOM y4acTKe C NapapaHeBo 30HOW NOBPEXAEHNS
(Hxe dpacumm). Il rpynna — 48 (20,8 %) 6onbHbIX (MOBpeXAeHNe TKaHel Ha 3HaYnTenbHOM npoTsxeHun). [V rpynna — 37
(16 %) BonbHbIX, y KOTOPbIX TPaBMa COMPOBOX/AANAch NOPaXeHNeM COCYANCTO-HEPBHOTO MyyKa, YaCTUYHBIM 1IN MOMHbLIM
OTYNEHEHNEeM KOHEYHOCTN.

BbiBogbl. BbiGop MeToAa KOpPeKTUPYIOLLEro BMeLLaTenbCTBa 1 3akpbiTUs AedekTa NOKPOBHbIX TKaHei 3aBucen oT pas-
Mepa, ry6uHbl paHbl 1 TeMOANHAMUYECKUX OCOBEHHOCTEN yyacTka noBpexaeHus. HoBbIi METOA nedveHust nocrneacTamm
TpaBMaTUYECKNX NOBPEXAEHNI C UCNONb30BaHUEM Npenapara rmanypoHOBO KUCTOTbI PacLUMPUS NePCNEKTHBLI NEYeHIs
naum1eHToB ¢ AedeKTamu NOKPOBHbIX TKaHel. [uddhepeHuMpoBaHHbIi NOAXOL K BbIGOPY METOAA 3aKPbITUS PAHEBbIX MOBEPX-
HOCTel, KOTopble 0BYCNOBIEHbI MEXaHUYECKUMM NOBPEXAEHUSMI, NO3BOMMI JOCTUYb YOOBMNETBOPUTENbHLIX PE3yrnbTaToB

B 97,84 % cnyvaes.

Damage to the skin integuments with formation of large
wound defects in severe trauma is often accompanied
by significant blood loss, shock, development of wound
infection and the possibility of skin flaps further necrosis
[1]. This injury occurs predominantly in people of working
ability age and is a frequent component of polytrauma —
from 21.4 to 48.9 % [4].

One of the most serious consequences of injury is a
disability. According to the WHO in the world there are more
than 500 million people with disabilities. In this the cause
of disability in young patients with injuries only in 25-30 %
of cases is the severity of the injury itself, in 30-70 % of
cases they are the inadequacies of diagnosis, treatment
and medical care organization [2,5].

Treatment of polytrauma is associated with solving
three major problems: the restoration of vital functions,
prevention and treatment of various complications due to
traumatic iliness, the earliest mobilization of a patient for
the restoration of all organs and systems’ activities.

Objective: To improve the results of wounds treat-
ment, functional and aesthetic defects of mechanical origin
by developing a comprehensive program of surgery to
restore the form and function of trunk and limbs.

Materials and methods

The criteria for the inclusion into the study: both genders
patients aged over 17 years with diagnosed skin and ad-
jacent soft tissues of trunk and limbs defect that needed
restoration of body form and functions.

We have operated 231 patients with integumentary
tissue defects of a mechanical origin. There were 129
men, 102 women of them. The patients’ age ranged from
17 to 76 years.

Results

All the patients were divided into 4 groups depending on
the size, depth and the extent of damage of soft tissues
and other structures of the body and limbs.

I group —79 (34.2 %) patients with isolated soft tissues
damage (to the fascia), of which in 32 (13.85%) cases
autoplasty with the split-skin graft was performed; in 9
(3.9 %) cases xenoplasty in urgent procedure followed by
the closure of the wound with the split auto graft was per-
formed; in 15 (6.49 %) cases autoplasty by Ollier—Thiersch
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was used; in 11 (4.76 %) patients local flaps grafting was
performed, in 2 (0.87 %) cases of deferred term dermaten-
sion methods were used to close the defect; in 10 (4.33 %)
patients the new method of wound treatment, developed
in the clinic was used.

The basis of the new method of treating prolonged
existing wound defects in the lower extremities was using
a combined preparation of hyaluronic acid with sodium
salt of succinic acid, which will improve the effectiveness
of treating this category of patients [3].

The preparation of hyaluronic acid with sodium salt of
succinic acid was used by intracutaneous injecting 1.0 ml
of 1.5 % solution around the ulcer defect once a week for
5-7 weeks. During treatment the dynamic measurements
of trophic ulcer defect were carried out.

All the patients having been treated by this method
were discharged with a positive result —namely, complete
healing of trophic ulcer.

The introduction of hyaluronic acid preparations into
extracellular matrix ensures to provide the section of
surgery with the additional amount of hyaluronic acid to
optimize the performance of its biological functions in the
skin, such as: increased turgor and plasticity of tissues,
stimulated processes of elastogenesis, collagenogenesis
and angiogenesis. Sodium succinate (sodium salt of
succinic acid) operates at the level of mitochondria — to
activate the processes of cellular respiration, synthesis of
ATP and structural proteins of the skin.

This method of treatment can be used not only
in hospitals but also in the outpatient setting, which
significantly reduces treatment time and patient’s stay
in the hospital.

Despite the fact that redermalization is a technique
that requires special training, its further use doesn’t require
specific tools, support of anesthesia or operating room.
Conducting weekly measurements of ulcer defect permits
to evaluate ulcer treatment results in dynamics and is able
to adjust the treatment that does not require special tools,
other than centimeter tape or tracing paper.

Thus, the totality of the above positive effects en-
hanced the effectiveness of treatment, accelerated the
patients’ recovery, reduced the number of complications
and reduced bed days.

Besides the fact that the use of this method does
not require special facilities and attracting specialists of
different profile, it can be used in outpatient regime to treat
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prolonged existing venous ulcers of vascular etiology in
combination with surgical interventions.

Example. Patient D., 1995. Medical history number
5204 was admitted to the Department of Thermal Injuries
and Plastic Surgery with the Diagnosis of posttraumatic
wound defect of the left foot. Accident (2008). Chronic
glomerulonephritis.

Hospitalization date: 02.04.2012.

Discharge date: 13.04.2012.

On admission to the hospital the patient complained of
a prolonged existing wound defect in the left foot.

Medical History of the disease: The patient had been
feeling sick for 4 years, when in the road-traffic accident
he had been injured after falling under the train —an open
fracture of the left ankle joint, extra large wound defect
of the left foot. After a prolonged course of treatment the
wound on the outer edge of the foot remained, which hadn’t
been healing for 3 years.

When examined locally the left foot was deformed
in the area of ankle joint, on the outer surface of the foot
wound defect was determined up to 3 cm in diameter
with irregular edges, flabby granulation and fibrin coating.

Since 04.04.12 monotherapy course of 1.5 % hyalu-
ronic acid solution injection started. Under conditions of
a dressing room the patient’s wound defect area was
debrided with antiseptic solution. The size of the defect
was measured with the centimeter tape before the treat-
ment. We utilized completely ready for use glass syringe
Luer —lock having been filled beforehand and an additional
needle with the solution of not structured hyaluronic acid
with succinate (concentration of hyaluronic acid 15 mg/ml).
Departing from the edge of the ulcer 0.2 cm the single
solution of 0.1-0.2 mL was injected intracutaneously by
a tunnel technique. The gaps between injections were
0.2 cm. The sterile gauze bandage was applied on the
wound defect. The procedure was repeated 2 times a
week with compulsory metering of the wound defect and
its photographing. The course of treatment lasted for 2
weeks, including 1 week as an outpatient.

After the treatment complete epithelialization of the
wound defect was observed.

Group Il — 67 (29 %) patients with injuries of integu-
mentary tissues of a moderate severity whose vital activity
was disturbed in a limited area with parawound zone
(lower from fascia). Xenoplasty followed with further au-
toplasty by a split-skin graft was performed in 5 (2.16 %)
patients, in 32 (13.85 %) of cases plasty by a split-skin
autograft was performed, in 7 (3.03 %) — autografting by
Ollier-Thiersch, in 16 (6.92 %) patients local flaps grafting
was made, 3 (1.3 %) — free flap surgery, in 4 (1.73 %) of
cases combined plasty by a split autograft rotation flap
was performed.

Group Il — 48 (20.8 %) patients (tissues damage to
a significant extent). In 42 (18.18 %) patients plasty by
rotation cellulocutaneous flap in the axial blood supply
was performed, 3 (1.3 %) cases — wound defect closure
by sural flap, in 1 (0.43 %) case closure of amputation
stump of the upper extremity by a musculocutaneous
flap was performed, in 2 (0.87 %) cases the method of
dermatension was used.

Group IV — 37 (16 %) patients, whose trauma was
accompanied by injury of a vascular-neural fascicle,
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partial or complete extremity abjunction, in 4 (1.73 %) —
prosthetics of popliteal artery, decompressive fasciot-
omy of the shin, followed by a further autoplasty of a
wound defect by a split-skin graft; plasty by a muscu-
locutaneous flap of the widest muscle of the back on
the vascular pedicle in 1 (0.43 %) case; prosthetics of
femoral artery, decompressive fasciotomy, secondary
suturing — 2 (0.87 %) cases; revision of the popliteal
artery with periarterial sympathectomy and plasty of
the defect by a sural flap in 1 (0.43 %) case. In 12
(5.19 %) patients — suture of the posterior tibial artery, in
2 (0.87 %) cases — decompressive fasciotomy followed
by a further secondary suturing, in 5 (2.16 %) cases —
dorsal artery of foot ligation. In 10 (4.33 %) patients
ulnar artery suture was performed, in 3 (1.3 %) — radial
artery ligation, wound defects were closed in 7 (3.03 %)
cases using split autografts, in 3 (1.3 %) cases local flaps
grafting was made.

Conclusions

1. The choice of corrective surgical intervention
method and the closure of the integumentary tissue defect
depended on the size, the depth of the wound and hemo-
dynamic characteristics of the damaged area.

2. The new method of treating the consequences of
traumatic injuries using the preparation of hyaluronic acid
expanded the prospects of treating patients with integu-
mentary tissues defects.

3. The differential approach to the choice of the me-
thod of closing the wound surfaces caused by mechanical
damage made it possible to achieve satisfactory results
in 97.84 % of cases.
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