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ABSTRACT

Purpose of the study. Improving the results of surgical treatment of melanoma of the skin of the extremities by using
skin-fascial flaps on perforating vessels.

Patients and methods. In 42 patients with limb skin melanoma T1-3NOMO, the closure of a skin defect was performed
by islet flaps on perforating vessels. Perforating vessels of the donor zone were detected with an assessment of
the blood supply of the flaps in the pre- and postoperative period using ultrasound and marking of perforants with
adjustment of the preliminary marking of the flaps.

Results. Permanent perforating vessels with a diameter of more than 1 mm were used. After excision of the tumor, on
the opposite sides of the wound defect, taking into account the location of the perforating vessels, flaps were taken,
with further mobilization by excision of the fiber and muscle fascia, they were separated from the underlying tissues
while maintaining the integrity of the supply vessels. The circulatory state of the selected flaps was determined by skin
color and capillary response to digital pressure. The flaps were displaced to the center, covered the area of the defect
and sutured with single sutures, the edges of the donor wound were mobilized, sutured with single sutures until light
tension appeared and sutured into the remaining wound defect. In the postoperative period, the determination of the
parameters of the blood flow of perforating vessels showed the absence of hemodynamically significant violations
of the blood flow during the movement of the flap. Transient ischemia of one of the oncoming flaps after surgery
developed in 11.9%, marginal necrosis of the distal flap —in 7.1% of cases. A normotrophic scar was formed, with
a width of not more than 0.3 cm, which aesthetically satisfied 92.8% of patients. Assessment of two-year relapse-free
survival showed a complete absence of local relapses.

Conclusion. The flaps vascularized by perforating vessels have high viability, are identical in color and texture to the
skin of the recipient area, and the close proximity to the receiving area contributes to minimal deformation of the
donor area, which increases the radicality of the operation, reduces the incidence of postoperative complications and
improves aesthetic and functional results.
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OPUTUHATIbBHASA CTATbA

UCMOJIb30BAHUE KOXHO-MACLIMAJIBHBIX JIOCKYTOB HA MEP@OPAHTHbIX
COCYAAX B XUPYPTUHECKOM NIEYEHWIA MEJIAHOMbBI KOXN

10.B.Mpxepeuxknii, B.B.Mo3pHakoBa, H.A.MakcumoBa, 0.B.Xoxnoea*, H.A.3axapoea, M.l.UnbyeHko, B.10.Mpxeaeukas

®rbY «<HMUL onkonorum» Munagpasa Poccuw,
344037, Poccuiickas ®egepauus, r. PoctoB-Ha-[loHy, yn. 14-9 nuuus, a. 63

PE3IOME

Llenb uccnepgoBaHus. Yny4yiieHue pe3ynbTaToB XMPYPruydeckoro jie4eHUs MeNaHOMbI KOXM KOHEYHOCTEW C UCMOJb-
30BaHMEM KOXHO-(hacumanbHbIX TOCKYTOB Ha NephopaHTHbIX COCYAaX.

MauueHTbl M MeToAbl. 42 60NbHbIX MeNIaHOMOWM KoM KoHeyHocTein T1-3NOMO. 3akpbiTue KOXHOro fedekTa Bbinos-
HSIN0Cb OCTPOBKOBbIMM JIOCKYTaMu Ha neppopaHTHbIX cocyaax. [eTekunto nepdopaHTHbIX COCYA0B AOHOPCKOM
30HbI C OLLEHKON KPOBOCHAGXEHNS JIOCKYTOB OCYLLECTBSNN B MPeA- U NocsieonepaLMoHHOM Neproge C NOMOLLbHO
Y3W 1 nponsBoannn X MapKkMpoBKY C NocrefytoLLeil KOpPeKTUPOBKOW NpeaBapUTENbHON KOH(UIypaLmMm OCKYTOB.
PesynbraTtbl. icnonb3oBanucb NOCTOsAHHbIE NepdopaHTHbIe cocyabl AnameTpoM 6onee 1 MMm. MNocne ucceyeHus
Onyxoan Ha NPOTUBOMOJIOXHbIX CTOPOHaX paHeBOro AedeKTa, y4nTbiBas pacnosiokeHne nepdopaHTHbIX COCy-
[0B, BbIKpanBanu NocKyTbl MO pa3MeTKe, pacceKasi KOXy, XXMPOBYHO KJlieTyaTKy 1 Gacuuio nofnexkaien MbliLlLbl,
OTAENANN NOCKYT OT MbILIEYHOW TKaHMW, COXpaHsIsi MPU 3TOM LieSIOCTHOCTb nepdopaHTHbIx cocyaoB. CocTosiHue
KpoBOOGpaLLEeHMs TOCKYTOB ONPeAensiv Nno LBETY KOXW U KanuNspHOro oTBeTa Ha nasbLeBYy0 KOMMPECCHUHO.
JlockyTbl CMeLLany K LEeHTpY, YKpbiBanu obnacTb fedekTa 1 cLuMBanu Mexay coboi, kpasi JOHOPCKON paHbl MO6U-
NU30BbIBaNY, yLUIMBanu OANHOYHbIMM LLIBaMM [10 Kpasi NepeMeLLEeHHbIX JIOCKYTOB. B paHHeEM nocneonepaLyoHHOM
nepuoge NccnefoBaHne napamMeTpoB KPOBOTOKA B NepOpaHTHbIX COCyAax BbIABUIO OTCYTCTBUE reMOAVHAMUYECKN
3HauYMMbIX HapyLweHuit. MNpexoasaLyas nwemMust OAHOro U3 BCTPEYHbIX JIOCKYTOB Mocsie onepauun passunacb B 11,9%
HabntofeHni, KpaeBoW HEKPO3 AWUCTasbHOro nockyTa — B 7,1% cnyyaeB. opmupoBancs HopMoTpobuyeckuin pybeL,
LUMpUHO He 6onee 0,3 cM, KOTOPbI 3CTETUYECKM yaoBNeTBOpsa 92,8% nauneHToB. [ ByxneTHaAs 6e3peunmBHasn
BbDXXKMBAEMOCTb MOKasasna OTCYyTCTBME MECTHbIX PeLMANBOB.

3akntoueHue. JTockyTbl Ha NepdopaHTHbIX COCYAAx BbICOKO XXU3HECMOCO6HbI, COMOCTaBUMbI MO TEKCTYPE U LiBETY
KOXXe peunnmneHTHon obnacTu, a 6mM3ocTb JIOCKYTOB K BOCMPUHUMALOLLEMY JIOXY MUHUManbHO aedopmMupyeT
LOHOPCKYIO 30HY, YTO MOBbIWAET PafMKanbHOCTb OMnepaLmu, CHUXKaeT YMCO0 NoceonepaLMoHHbIX OCMIOXHEHWI
1 NOBbILWAET 3CTeTUYeckne u hyHKUMOHasbHble pe3ynbTaThbl.

KntoueBble cnosa:
MeJlaHOMa KOXXM KOHEYHOCTEW, OCTPOBKOBbIE KOXXHO-(acLmanbHble NOCKyTbl, NeppopaHTHbIE COCYAbI,
yNbTpa3BYKOBOE UCCNE0BaHNE, UHTEHCUBHOCTb KPOBOTOKA NepdopaHTHbIX COCYA0B
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ABSTRACT

The incidence of cutaneous melanoma is in-
creasing worldwide on average 2 times every
15 years [1], and the frequency of deaths is up
to 80% of cases among all forms of malignant
skin tumors [2, 3]. Surgical method is the main in
treatment of the disease, but replacement of the
skin defect often causes difficulties due to lack
of local tissues or unfavorable for the healing of
autodermatoplasty, in connection with the pecu-
liarities of the recipient bed and the deficit area

of the surrounding skin [4]. These problem areas
are the upper and lower extremities, and the lo-
calization of skin melanoma in this area occurs
in 73.4% of cases.

One of the main tasks in plastic closure of
defects is to preserve the viability of displaced
tissue fragments with their primary engraftment
in the receiving bed, which depends on an ac-
curate assessment of blood circulation in the
displaced tissues [5, 6]. for closing soft tissue
defects of the extremities, perforant flaps are
successfully used, since the formation of such
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Fig. 1. image of the perforant vessel (indicated by arrows) at the
broadband range of the linear sensor 18-4 MHz in the mode of
high-contrast seroscale sonography.
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Fig. 2. Branched network of perforant veins in magnification
mode with color Doppler mapping of blood flow, measurement of
tributary diameters (D=0.1 cm, D=0.2 cm, D=0.3 cm).
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Fig. 3. Perforant artery in color Doppler mapping mode.
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Fig. 4. Dopplerometry-determination of maximum velocity
parameters in the perforant artery (MAS-11.2cm / s).
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flaps is not associated with significant trauma
of the donor zone, which allows for the plasti-
cization of skin defects with tissue complexes
from the same anatomical area. These flaps are
identical in color, texture and texture to the lost
tissues, therefore, they contribute to a favorable
course of the postoperative period and obtain
good aesthetic results [7]. The use of perforant
flaps allows not to affect the main arteries,
which is important for possible subsequent mi-
crosurgical reconstruction using this zone as
a recipient [8].

TIS0.1 MIOS

Monienesa
Li2-5
18Hz 607

Fig. 5. identification of the perforant vein for determining the
parameters of the maximum venous blood flow rate
(MVS9.0cm/s).
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When the skin melanoma is located on the
extremities, it is possible to use a method for
replacing extensive wound defects with insular
skin-fascial flaps fed through perforant vessels.
Flaps of triangular or Crescent shape, there are
skin-fat, with dissection at the level of subcu-
taneous fat (epifascial) or skin-fascial, with the
release of muscle fascia (subfascial). These
flaps are supplied with blood by perforant mus-
culoskeletal vessels originating from segmental
vessels that penetrate through the fascia into
the subcutaneous tissue. In the flap, nutrition
is provided by vascular anastomoses between
the dermal-subdermal plexus and the superficial
capillary plexus of the papillary layer. Knowledge
of the topography of the vessels feeding the flap
affects the duration of the operation, its trauma,
the possibility of successful isolation of the tis-
sue complex, as well as the course and duration
of the postoperative period [5].

The purpose of the study: To improve the re-
sults of surgical treatment of melanoma of the
skin of the extremities by plasticizing the soft tis-
sue defect with flaps based on perforant vessels.

PATIENTS AND METHODS

The work was performed at the Department
of reconstructive plastic surgery and Oncology

Fig. 6. Image of the microvascular network of perforant vessels in
the energy Doppler mode at a broadband frequency range of 4-18
MHz when selecting appropriate vessels for moving the flap.

Fig. 7. Perforant vessels are marked with dots on the marking
of future flaps.

21



South Russian Journal of Cancer 2020, v.1, N23, p. 18-26

Yu.V.Przhedetskiy, V.V.Pozdnyakova, N.A.Maximova, 0.V.Khokhlova*, N.A.Zakharova, M.G.llchenko, V.Yu.Przhedetskaya / Use of skin-fascial flaps

on perforating vessels in the surgical treatment of skin melanoma

of the FGBU "NMRC Oncology" of the Ministry of
health of Russia in 2015-2020. The study was
approved by the local independent ethics Com-
mittee of the Rostov cancer research Institute
of the Russian Ministry of health IN 2015. All pa-
tients signed informed voluntary consent to the
use of biological material for scientific purposes.

The study included 48 patients with histolog-
ically confirmed skin melanoma of the extremi-
ties T1-3NOMO. All patients underwent a surgi-
cal stage of treatment with a wide excision of
the primary focus and subsequent closure of
the skin defect with islet flaps on the perforant
vessels. The criteria for inclusion in the study
were: the size of the tumor is not more than 25%
of the perimeter of the limb at the level of the
lesion, the presence of perforant vessels of ac-
ceptable diameter in the area of interest (at least
1 mm according to ultrasound scanning). The
majority of patients were women-26 (54.2%),
men — 22 (47.8%). The average age of patients
was 51.7+8.7 years.

Nodular morphological form was found in
most cases and accounted for 81.3% (39 out
of 48 patients), surface-spreading form was ob-
served in 18.7% (9 out of 48 patients). According

to the localization of the neoplasm, the patients
were distributed as follows: shoulder-8 (16.7%)
patients, forearm — 13 (27.1%), hip — 5 (10.4%),
lower leg — 22 (45.8%) patients. Stage | of the
process was diagnosed in 8(16.7%) patients,
stage Il —in 17 (35.4%), stage lll —in 23 (47.9%)
patients.

When planning the operation, the assessment
of the future wound defect was carried out on the
basis of the principles of oncosurgery, taking into
account the size, shape, depth of tumor invasion
and tissue condition, taking into account the op-
erations, radiation therapy and other factors.

The detection of perforant vessels, vessel di-
ameter, and blood flow intensity (MAS — maxi-
mum arterial speed and MVS-maximum venous
speed) was performed in the pre — and postoper-
ative period (on day 5-7) on the epiq 5 ultrasound
device (Phillips) with broadband multi-frequency
sensors with a frequency range of 4-18 MHz in
the modes of energy, color, (EDM and CDM) and
spectral Doppler mapping. The blood flow rate
was classified as low — up to 5 cm/s, average—
5.1-10.0 cm/s, high — from 10.1 cm/s or more).
The type of blood flow was also differentiated
(arterial or venous)) (fig. 1-6).

Table 1. The distribution of perforant vessels in diameter

The diameter of perforant vessels,

The number of perforant arteries

The number of perforant veins

mm

Abs. % Abs. %
1.0-1.5 120 51.7 92 41.1
1.6-2.0 82 35.3 88 39.3
2.1-3.0 30 13.0 44 19.6
The total: 232 100 224 100

The range of the maximum Average value of the

The range of maximum Average value of maximum

blood speed, maximum arterial speed, venous speed, venous speed,
cm/s cm/s cm/s cm/s
Before the After the Before the After the Before the After the Before the After the
surgery surgery surgery surger surgery surger surgery surger
5-25 5-18 14.2+5.3* 12.1£3.2* 5-12 5-10 9.141.3** 7.311.2%*

Note: *-* * p>0.05 (the differences are not valid)
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Before the surgery, perforants were detected
on the skin with their marking using ultrasound
examination, if necessary, with subsequent cor-
rection of pre-marked flaps (fig. 7). At the same
time, it was necessary to include at least one
arterial and one venous perfor-mant vessels in
each flap.

If necessary, the shape and location of the
flaps changed depending on the topography of
the vessels.

RESEARCH RESULTS AND DISCUSSION

During the study, it was found that the surface-
spreading type of skin melanoma growth in 100%
of the observations had the avascular type of
ultrasound image, and the nodular forms — the
arterio-arterial type of blood flow (100%) of high
and medium intensity (95%). For nodal forms, the
characteristic feature was a branched vascular
network with multiple vessels of different diam-
eters, the presence of pathological anastomoses
and pseudopulse, which are quite typical for neo-
angiogenesis processes, with a MAS range of
5.3-47.8 cm/s [9, 10].

By ultrasound scanning have been identified
peculiarities of topographic anatomy of perfo-
rating vessels of the extremities. Most often,
non-permanent perforant vessels were detected

in the areas that were later used by us during the
closure of the wound defect. Thus, the propor-
tion of non-permanent arterial perforant vessels
in the upper extremities was: on the shoulder —
60.0% (24 out of 40 perforant arteries), on the
forearm —64.1% (41 out of 64). The assessment
of the topographic anatomy of the perforated
vessels of the lower extremities also showed
the prevalence of non-permanent arteries: on
the hip, their share was 56.0% (14 out of 25 de-
tected vessels), and on the lower leg, 80.9% (85
out of 105 detected vessels). It was shown that
the most constant perforating vessels was on
the front of the thigh — from the pool of hip and
knee arteries; on the back of the thigh from the
popliteal artery and the medial artery, the enve-
lope of the femur and on the lateral surface of
the femur — from the deep femoral artery. The
results of this part of the study we can conclude
that pre-Doppler monitoring of blood vessels of
the donor area when planning for reconstructive
plastic surgery is mandatory, because of differ-
ent localization of pathological formations, as
well as a pronounced variability of the vascular
topography of the limbs compared to the torso.
Earlier, ultrasound scanning in CDM and EDM
modes revealed different types of vasculariza-
tion and blood flow intensity of the pathological
foci themselves.

Fig. 8. Skin-fascial flaps are mobilized and fixed with a bridging
suture. In the venous clip shows a perforating vessel.

Fig. 9. The appearance of the wound after the surgery. The flaps
are displaced along the length and width in the direction of the
tissue defect and are sewn together.
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Fig. 10. Aesthetic and functional result of plastic closure of the
defect with counter-perforant flaps after 6 months.

Fig. 11. Aesthetic and functional result of plastic closure of the
defect of the medial surface of the forearm with counter-perforant
flaps after 8 months.

Fig. 12. Aesthetic and functional result of plastic closure of the
defect of the lateral surface of the forearm with counter-perforant
flaps after 6 months.
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When evaluating the size of perforant ves-
sels, it was shown that their internal diameter
was from 1 to 3 mm, with a predominance of the
range of 1.0—-1.5 mm for both arterial and venous
vessels (table 1).

Then, under ultrasound control, the identified
perforators were marked on the skin, the shape
and location of the flaps were corrected, taking
into account the vascular architectonics of the
donor zone. Under local anesthesia, the patho-
logical focus was excised, retreating to the
necessary distance, ensuring the radical nature
of the surgical intervention. The most rational,
in our opinion, is a circular incision around the
pathological focus, since it allows you to remove
an equal amount of skin around the tumor from
all sides without unnecessary resection of intact
surrounding tissues.

On the opposite sides of the defect, triangular
or horseshoe-shaped flaps were cut out, taking
into account the localization of the perforant ves-
sels. Additional flap mobilization was performed
by cutting through the muscle fascia, then the
skin-fascial flap was bluntly separated from the
underlying tissues while preserving the integrity
of the feeding vessels (fig. 8).

It should be noted that hemostasis on the flap
was performed exclusively in the bipolar mode,
since coagulation of the bleeding vessel on the
mobilized flap in the monopolar mode is fraught
with coagulation of the perforant vessels, as the
only current-conducting bridges. Perfusion of
flaps isolated on vascular legs was assessed us-
ing two main clinical symptoms: skin color and
the rate of capillary response to compression of
the flap with a finger. Then the flaps were moved
to each other, closing the area of the defect di-
rectly or with a lateral offset and sewn together.
The skin edges of the donor area mobilized, the
distal wound was sutured "on" until a slight ten-
sion, then the flaps are sutured by single stitches
in the wound defect in the receptor zone. Wounds
were drained by rubber graduates in order to pre-
vent compression of the vascular pedicle by the
wound separable (fig. 9). the Sutures were re-
moved after 12-16 days.
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Ultrasound examination of the blood flow rate
in the perforant vessels before surgery found that
the linear blood flow rate in the perforant arteries
varied from 5 to 25 cm/s (on average, 14.2+5.3
cm/s), and the maximum venous velocity was
from 5 to 12 cm/s (on average, 9.1£1.3 cm/s)
(table 2).

Determination of blood flow parameters of
perfor-manent vessels in the early postopera-
tive period showed that the average MAS was
12.1+3.2 cm/s versus 14.215.3 cm/s at the
preoperative stage, and the average MVS was
7.311.2 cm/s versus 9.1+1.3 cm/s, respectively,
which can be regarded as a slight (statistically
unreliable) decrease in the hemodynamics of tis-
sue fragments after their movement (table 2).

When assessing the condition of the displaced
flaps, in some cases, transient ischemia of one
or both flaps was detected, which developed in 5
(10.4%), and marginal necrosis of the distal flap —
in 3 (6.3%) cases. When evaluating the aesthetic
and functional results, it was noted that in most
cases an elastic normotrophic scar was formed,
up to 0.2 cm wide, which satisfied 91.7% of pa-
tients (fig. 10-12). In 4 patients, the formation

of long-term non-maturing hypertrophic scars in
places of maximum tissue tension was noted.

CONCLUSIONS

With correct ultrasound detection of per-
forant vessels, skin-fascial flaps retain a high
blood supply potential, correspond in texture,
texture and color to the skin of the recipient
area, and their proximity to the receiving zone
contributes to minimal scarring and contour de-
formation of the donor area. Preoperative ultra-
sound diagnostics of perforant vessels contrib-
utes to the optimal choice of the location and
shape of the flap with the inclusion of arterial
and venous vessels of sufficient diameter in its
composition. The proposed method of surgical
treatment of melanoma of the skin of the ex-
tremities significantly increases the radicality
of the operation due to the possibility of plastic
cover of the resulting defect, reduces the fre-
quency of postoperative complications in com-
parison with traditional methods of wound clo-
sure and improves the aesthetic and functional
results.
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