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Abstract

The treatment of localized oncological process requires a reconstructive
intervention in the vast majority of cases. Thus, the problem of
reconstructive plastic material is acute. There is no standard material for
reconstruction, due to the variability of defects in length, composition and
localization of the tumor process. Both cover tissues and fragments of the
gastrointestinal tract can be used as the autologous graft.

The presented clinical case describes the esophageal reconstruction with
the radial forearm flap. The radial flap is easy to cut out, survives well,
and its use excludes the presence of complications from the donor area, in
comparison with the techniques of using fragments of the gastrointestinal
tract.

The ability to perform simultaneous tumor removal and reconstruction
allows for full restoration of vital functions — eating, breathing, speech,
achievement of good aesthetic and functional results, including long-term
ones, and a satisfactory quality of life.
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PeKOHCTpPYKUUA LWWeNHOro oTaena nuueBoa ¢ NOMOLLbIO
a4anTUPOBAHHOIO MUKPOXUPYPrNUYeCcKoro riy4eBoro
ayToTpaHcnsiaHTaTa
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AHHOTauuA

JleyeHne MECTHO-PACIPOCTPAHEHHOTO OHKOJIOTHYECKOro MpoLecca B 110-
JIABIISIIOIIEM OOJIBIIMHCTBE CITy4aeB TpeOyeT PeKOHCTPYKTHBHOTO 3Tana. B
CBA3H C 3TUM OCTPO CTOUT BOMPOC O PEKOHCTPYKTUBHO-ILUIACTUICCKOM Ma-
TEpHUaJIe. BBI/[,I[y BapI/Ia6eJ'II)HOCTI/I I[GCIJCKTOB T10 TIPOTSPKEHHOCTH, COCTaBYy U
PacrpoCTPaHEHHOCTH OITYXOJIEBOTO MPOLIECCa CTaHAAPTHOIO MaTeprata JUis
PEKOHCTPYKIMH HE CYLICCTBYCT. AyTOTpaHCl'IJ'IaHTaTOM MOT'YyT SBJIATBCA
Kak IIOKPOBHbIE TKAHH, TAK U (PParMEHTHI JKEITYJOIHO-KUILICYHOTO TPAKTa.
B onuceiBaeMOM KJIMHHUYECKOM cirydae MJuid pEKOHCTPYKIUU MUIIEBOAA
OBLI UCTIONH30BAH Jy4€BOM TpaHCIUIaHTAaT. Jly4eBoii IOCKYT MPOCT B BbI-
KpanBaHWH, XOPOLIO IPUKMUBACTCS, €TI0 UCIIOJIB30BaHUE UCKIOYACT Ha-

JIMYUE OCIOKHEHNH CO CTOPOHBI JOHOPCKOI 00IacTH MO CPAaBHEHHUIO C
TEXHUKAMH MCIIOJIb30BaHMs (h)PArMEHTOB JKEITY0YHO-KUIIIEYHOTO TPAKTA.
B03MOKHOCTB BBIIOIHUTH OHOMOMEHTHOE yJaJICHHE OIyXOJIEBOTO 00-
pa30BaHUs ¥ PEKOHCTPYKTHBHBIN 3Tall 03BOJISET MOIHOCTBIO BOCCTA-
HOBHTb XM3HEHHO BO)KHBIC (PYHKIUM — IPHEM ITHIIH, JbIXaHHE, Pedb, a
TaKoKe HOIyYHTh XOPOLIUE dCTeTUUECKUE, PyHKIHOHATIbHbIE PE3yIbTaThl,
B TOM 4YHCIE OTJaJeHHbIE, 00eCIEeUNTh IAIUeHTY YIOBIETBOPHTEILHOE
KaueCTBO KU3HU.

KaiodeBble c10Ba: peKOHCTPYKLUS MUILEBOAA, JIyueBOH ayTOTpaH-
CIIAHTAT.

KoHpIMKT MHTepecoB: HE 3asBIICH.
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m BACKGROUND
sophageal cancer is one of the most aggressive
malignant neoplasms (MNs) and ranks as the eighth
leading cause of mortality worldwide. In 2021 in Russia,
7,085 new cases were diagnosed, including 37.1% in
stages [-1I, 29.6% in stage III, and 31.6% in stage IV,
with a 1-year mortality rate of 52% (Table 1).

Compared with the figures for 2018-2020, the
survival rate increased to 7.1%, which is probably
caused by more effective diagnostics of esophageal
oncology in the early stages (up to 5.7%) [1].

The esophagus is an important structural and
functional component of the digestive system. In most
cases, the removal of esophageal tumors results in the
inability to take food orally, and the replacement of
such defects is a vital element in modern oncological
practice [2].

Owing to the variability in tumor location
and prevalence of the tumors, as well as defects
formed during treatment, no method is currently
generally accepted and universal for esophageal
reconstruction. Visceral flaps are the most
widespread in reconstructive surgery of the
esophagus, with the use of the omentum, stomach,
or a fragment of the small or large intestine. Their
main advantages include morphological identity,
plasticity, tubular shape, and ease of modeling [3].
Currently, free jejunal autografts and gastro-omental
free flaps (GOFFs) with various modifications are
most commonly used.

The use of a free small bowel autograft for
esophageal reconstruction was first described by
Seidenberg et al. in 1959. Unfortunately, the patient
died 5 days later because of an acute cerebrovascular
accident; however, an autopsy revealed that the
anastomosis was intact [4]. Two years later, Roberts
and Douglas reported the successful application
of this surgical technique and restoration of
swallowing function [5]. The colon mucosa secretes
discharge that helps improve food passage and
swallowing; however, natural intestinal folds can
slow bolus passage, causing bromopnea [6]. With

www.innoscience.ru

Mortality of patients within a year from the moment of diagnosis

of esophageal cancer (from among patients first registered in the
previous year) in Russia in 2018-2021, %

2019 2020
57,5 57,5

2018
59,0

2021
51,9

Proportion of esophageal cancer detected in stages I-l, out of the

number of newly diagnosed cancers in Russia in 2018-2021, %

32,8 34,5 35,4 37,1

Table 1. Statistics of esophageal cancer in 2018-2021

Ta6nuuya 1. Cmamucmuka 3/10Ka4ecmeeHHbIX HO800bpa3oeaHuli
nuuwesoda s 2018-2021 ze.

the development of endoscopy, a laparoscopic
method for isolating intestinal autografts has become
possible. Wadsworth et al. revealed in their case that
a minimally invasive technique for harvesting a flap
significantly reduces the rehabilitation time and does
not deteriorate long-term results [7].

The GOFF was described in the literature in 1979
by Baudet; however, only in 1987 did Panje et al.
report their experience with GOFF in seven patients,
after which it became widely used [8, 9]. The flap is
most often located in the right gastro-omental artery.
Part of the greater curvature of the stomach is distally
resected to prevent acid-secreting cells from entering
the stomach. Maintaining a sufficient distance from
the pylorus is necessary to avoid postoperative gastric
outlet obstruction. The flap also includes a section of
the greater omentum to provide additional coverage
of the anastomosis site.

One of the main disadvantages of visceral flaps
for the reconstruction of the cervical esophagus is
the need for additional coverage of the graft and
anastomotic area with soft tissue. The unpronounced
subcutaneous fat layer in the neck, postradiation
state, and scar changes create difficulties for direct
wound suturing and limit the methods of local plastic
surgery. Moreover, possible complications at the
donor site, such as the development of peritonitis,
gastrointestinal bleeding, adhesions, and intestinal
obstruction, remarkably increase the risk of surgery
and postoperative rehabilitation [10]. Concomitant
chronic diseases of the gastrointestinal tract, which
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PucyHok 1. MCKT nayueHma neped onepayued.
Figure 1. MSCT image of the patient before surgery.

often occur during chemotherapy, also limit the use
of this technology.

Currently, for reconstructive interventions on
the esophagus, with the use of nonintestinal flaps,
fasciocutaneous and musculocutaneous tissue

-~

Figure 3. View of the wound on the
neck after extirpation: pharynx and
cervical esophagus are removed,
at the bottom of the wound is the
prevertebral fascia. In the upper
section of the wound, the borders
of the pharynx are visualized, in the
lower section of the wound — the
remaining part of the esophagus.

PucyHok 3. Bud paHbl Ha wee
rocne aKkcmupnayuu: aromka u
weliHbIl omden nuujegoda ydarneHsl,
Ha OHe paHbl — Pedrno380HOYHas
gpacyusi. B sepxHem omoerne

paHbl 8U3yanu3upyromcs epaHuubl
2/10mKuU, 8 HUXHeM omdese paHbl —
ocmaswasicsi Hacmap nuuiesooa.

Figure 2. Type of specimen
removed: laryngopharynx,
cervical esophagus.
PucyHok 2. Bud
y0OarneHHo20 ripenapama:
20pmaHoariomka, weulHbIl
omaen nuuwesoda.

T

Figure 4. Radial flap dissection, radial artery and vein are tagged.

PucyHok 4. BbideneHue ry4e8020 10cKyma, 8biderneHbl iydesasi
apmepusi U eeHa.
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complexes are most common, both in free and
nonfree options.

In 1997, Pallua first described the supraclavicular
artery-based island-free (SCAIF) flap [11]. The
proximity of the donor site and the possibility of using
it in a nonfree version make it suitable for replacing
cervical esophageal defects [12]. In addition, when
using fasciocutaneous flaps, there is no need to
involve the abdominal cavity, which eliminates the
risk of abdominal complications [13, 14]

In 2022, Nikolaidou conducted a comparative
analysis of the use of local SCAIF, forearm, and
anterolateral thigh (ALT) flaps [15], which are
currently among the most commonly used in
reconstructive surgery [16]. Their application as
autografts demonstrates excellent clinical and
functional results with minimal damage to the donor
area. Both tissue complexes have high plasticity and
the possibility of sensory and motor reinnervation
with recipient nerves [17].

The disadvantages of the ALT flap include the
relative variability of vascular anatomy and the
development of subcutaneous fat in the thigh, which
limits its use in patients with obesity [18, 19].

The unique feature of the proposed method is
the modification of the radial autograft as a tubular
segment with subsequent integration of the inverted
skin flap into the upper gastrointestinal tract. Despite
the heterogeneity of tissues, the adapted tubular radial
flap copes effectively with the task, namely, restoring
the continuity of the upper segments of the esophagus
while demonstrating undeniable advantages during
hospital stay, atraumatic nature (compared with
visceral flaps), and low incidence of complications
in the donor and recipient areas.

m CLINICAL CASE

Patient N., aged 48 years, complained of impaired
respiratory function, inability to swallow food, and
loss of speech. Anamnesis revealed that in 2002, she
was diagnosed with cancer of the folded section of the
larynx T2NOMO. Condition after chemoradiotherapy.
Progression in September 2018. During further

Figure 5. The flap size 15 x 6 cm. Adaptation of the microsurgical
flap — formation of a tubular structure with a diameter of up

to 2,5 cm, and 15 cm of length.

PucyHok 5. BoideneHHbil nockym pa3mepamu 15x6 cm. BbinonHeHa

adanmauusi MUKpOXUPYP2UYECKO20 JI0CKyma — cghopmuposaHa
mpy64yamasi cmpykmypa duamempom 00 2,5 cm, dnuHou 15 cm.

www.innoscience.ru
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Figure 6. Formation of the pharyngeal-esophageal tube from the
radial flap of the forearm, matching the edges of the flap with the
esophagus and pharynx. Microvascular anastomosis of the vessels
of the radial flap with the recipient vessels was performed: the left
facial artery and vein, the anastomoses are consistent, the blood
flow is restored.

PucyHok 6. ®opmuposaHue 2r10moYHo-nuueso0HoU mpy6bku

U3 J1y4ee020 J10CKyma npeonedbs, ConocmaesneHue Kpaes
JI0CKyma ¢ nuwesodom u 2romkol. BeinonHeHo Mukpococyducmoe
aHacmomo3uposaHue cocy008 Jly4es020 /I0CKyma

C peyunueHmMHbIMU cocydamu: fieeble nuyesasl apmepusi U 6eHa,
aHacmomMo3bl COCMOsIMerTbHbI, KPOBOMOK 80CCMAaHOBIIEH.

examination, she was diagnosed with cancer of
the laryngopharynx T2NOMO. Histologically, a
squamous highly differentiated carcinoma was
detected. Because of the development of clinical
signs of acute respiratory failure, an emergency
tracheostomy was performed in November 2018.
Two courses of induction polychemotherapy were
completed with negative dynamics. Computed
tomography and endoscopic examination revealed
that the tumor involved the laryngopharynx and
cervical esophagus with complete obliteration of
its lumen, with transition to the laryngeal posterior
segments (Fig. 1).

At the case conference, a treatment plan was
developed according to the examination data in
the scope of extended extirpation of the larynx
with circular resection of the pharynx and cervical
esophagus, radical dissection of the cervical tissue
on both sides, and simultaneous reconstruction of the

3.1.9. Xupyprus
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Figure 7. View of the donor area after six months.
PucyHok 7. Bud doHopckoul obnacmu criycmsi Wecmb Mecsuyes.

cervical esophagus using an adapted microsurgical
forearm autograft.
The surgical stages are presented in Figures 2—6.

m DISCUSSION

The postoperative period was uneventful. Complete
flap healing was observed. The donor site wound was
eliminated with autodermoplasty. The wound at the
recipient site healed by primary intention (Fig. 7).

Control fluoroscopy of the cervical esophagus 4
months after the reconstructive stage did not detect
filling defect or stenosis in the areas of the formed
anastomoses between the pharynx and the flap or the
esophagus and the flap (Figs. 8 and 9).

During endoscopic monitoring, no signs of anastomotic
leakage were detected (Fig. 10).

The patient’s hospital stay did not exceed 14 days.
Independent food intake was restored within 28 days
after surgery, and understandable speech was noted.
During the postoperative period, no complications were
observed in the recipient area. The proposed method
is certainly one of the least traumatic ways to restore
upper gastrointestinal tract continuity and does not
require a long hospital stay. In this study, the patient
did not require a postoperative stay in the resuscitation
and intensive care ward, which is hardly possible in the
case of visceral flaps.

m CONCLUSION

In most cases, cervical esophageal defects of
various origins (traumatic, burns, and cancer) require
a reconstructive stage. The capabilities of modern

Figure 8. The X-ray image of the
cervical esophagus. Front side.
PucyHok 8. PenmeeHoepaghusi
wellHo2o omdena nuwegoda.
lNpsimas npoekyus.

welHo20 omOena nuwesooa.
Bokoeas npoekyusi.

www.innoscience.ru

Figure 9. The X-ray image of the
cervical esophagus. Lateral side.

PucyHok 9. PenmeeHoepachusi

Figure 10. The endoscopic image. The adapted radial flap
was fully integrated in the defect area.

PucyHok 10. SHOocKonu4yeckasi KapmuHa.
AdanmuposaHHbili n1y4e8ouli T0CKym MosIHOCMbHO
UHMeezpuposarsicsi 8 30He dechekma.
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microsurgical options for replacing defects of the material for replacing limited defects of the cervical
cervical esophagus enable complete restoration of vital ~ esophagus. The forearm flap is easy to cut, survives well,
functions; namely, eating, breathing, and speech; as  and eliminates complications in the donor area; therefore,
well as obtaining good esthetic and functional results, highly traumatic techniques for autografting from the
including long-term ones. All these capabilities thereby  gastrointestinal tract are not needed [21]. 2=
ensure improved quality of life [20].

The adapted tubular forearm autograft on microvascular Conflict of interest. The authors declare no conflict
anastomoses described herein is close to an ideal plastic  of interest.
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