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Abstract

Aim - to retrospectively analyze the results of surgical treatment of delayed
reconstruction of pharyngeal defects in patients with advanced laryngeal and
laryngopharyngeal cancer after laryngectomy.

Material and methods. We performed a retrospective analysis of 437 case
histories of patients treated in Samara Regional Clinical Oncology Center in
the period from 2015 to 2019 with malignant neoplasms of the larynx and
laryngeal pharynx, who had previously undergone combined and extended-
combined laryngectomies. In the retrospective analysis, we studied the
structure of complications after delayed reconstructive surgeries of type 0-11
pharyngeal and pharyngo-esophageal defects. Local tissue, pectoral flap,
and deltopectoral flap were used as plastic material. Complications in the
postoperative period were observed in all types of plasty.

Results. The most frequent complications included inflammation of the
postoperative wound, anastomosis failure with subsequent formation of
fistulas or secondary faryngostomas. In type 0 pharyngeal defects, plastic

surgery with the use of local tissues showed a good result, postoperative
complications occurred in 11% of cases. In I type pharyngeal defects, fistulas
and secondary stomas in the postoperative period were formed in 83% of
cases when local tissues were used, in 45.8% when pectoral flap was used
and in 66.5% when deltopectoral flap was used. In type II of the defect, the
percentage of postoperative complications when using a pectoral flap was
75% and deltopectoral flap — 100%.

Conclusion. Complications in the postoperative period were observed in all
types of plasty. The study of risk factors and creation of the algorithm for
selection of patients for delayed plasty will allow to determine the terms and
indications for delayed reconstructive-reconstructive surgery, as well as to
reasonably reduce the risk of postoperative complications.

Keywords: laryngeal cancer, laryngopharyngeal cancer, pectoral flap,
deltopectoral flap, plastic material.
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PeTpocnekTUBHbI aHann3 pe3ynbLTaToB XUPYPru4eckoro
Nle4eHUsi OTCPOYEHHbIX PEKOHCTPYKLUMI AedeKTOB rMOTKU
Yy NaLlUeHTOB C pacnpoCTPaHEHHbIM PAaKOM FrOpTaHU
U rOPTaHOINMOTKU Nocsie IJapUHI3KTOMUn

O.U. KaraHoB' 2, A.O. CupopeHko!, A.E. OpnogB! 2, A.A. MaxoHuH! 2, A.T. Fa6puensiH! 2
1IPIrBQOY BO «Camapckuin rocyaapCTBEHHbIN MeAUUNHCKUIA yHUBEepcuTeT» MuHsgpasa Poccuu
(Camapa, Poccuiickasg depepaums)
2'bY3 «Camapckuit 06r1acTHOM KIMHMYECKMIA oHKonormydeckmin aucnaxcep» (Camapa, Poccuiickas ®epgepaums)

AHHOTaumA

Ilens — IpOBeCTH PETPOCIIEKTUBHbIN aHAIM3 Pe3Y/IbTaTOB XUPYPrUIeCKOro
JIeYeHHsI OTCPOIEHHBIX PEKOHCTPYKIHE 1eheKTOB [TIOTKHU Y HAIIeHTOB C pac-
MPOCTPAHEHHBIM PAKOM FOPTAHH U TOPTAHOMIOTKH MOCIIE JIAPHHTIKTOMHH.
Marepuan u Meronbl. [IpoBesieH peTpOCIeKTUBHBIN aHamu3 437 UCTOpPHI
6omne3nu manueHToB, npomenumux jgedeHre B COKO/] B nepron 2015-2019
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IT. CO 3/I0Ka4eCTBeHHbIMUA HOBOOOPA30BaHMSIMH FOPTAaHH M TOPTAHHOTO OT/elIa
IJIOTKH, KOTOPHIM paHee ObUIH BBIOJIHEHb! KOMOMHHUPOBAaHHBIE U PaCIIMPEHHO-
KOMOMHHUPOBaHHbIE JIAPUHIIKTOMUHM. [Ipy peTpOCIIeKTHBHOM aHai3e HaMU
OblIa M3y4eHa CTPYKTypa OCJIOKHEHHU# TI0C/Ie OTCPOYEHHBIX PEKOHCTPYKTHB-
HBIX Omepanuii GapuHrea’abHbIX U GaprHros3odareanbHbix gedekton 0-11
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THUIOB. B KauecTBe I1aCTUYeCKOro MaTeprara PUMeHsUIUCh MeCTHbIe TKaHH,
TIeKTOpaJIbHBIM JIOCKYT, [IeITOIeKTOpasIbHbIN JIOCKYT. I1py Bcex Busiax I1acTu-
K HabIMIOfa/IMCh OCTI0)KHEHHs! B TI0CIIe0NepalliOHHOM IIepHoJie.

Pesynbrarsl. Hanbosee 4acTbIMU OCIIOXKHEHUSIMU SIBJISIIUCH BOCIaJleHHe
TI0C/Ie0NepallMOHHON PaHbl, HeCOCTOATEIbHOCTh aHaCTOMO3a C MOC/IeyIo-
muM popmMupoBaHueM cBUILel Wi pedapurrocrom. [pu 0 tune nedexra
IJIOTKY XOPOIIMI pe3ysbTaT [10Ka3asa IJIaCTUKa C UCIOJIb30BaHUN MECTHBIX
TKaHeH, [0C/IeoNepanioHHbIe 0CIIOKHeHHsT BO3HUKIIH B 11% cirydaes. [1pu
I Tune nedexTa IOTKM CBUILU U PeCTOMBI B IIOCJIEOIIePAlIIOHHOM IIeprofie
chopmupoBanuch B 83% cilydaeB IIPU MCIOIb30BAaHUHM MECTHBIX TKaHeH, B
45,8% — TIpY UCIIONIB30BAaHUY [IEKTOPAJILHOTO JIOCKyTa U B 66,5% — 1ipu nc-

T10JIb30BaHUH JIEJIBTOIIEKTOPAJIbHOTO JIocKyTa. [Ipu 11 Trre nedekra npomeHt
MOCJIeONePAITMOHHBIX OCIOKHEHHH MPY PUMEHEHHH MTeKTOPAIbHOTO JIOCKYTa
cocraBun 75% ¥ [AeNBTONeKTOpaIbHOTO JocKyTa — 100%.

3axsmrouenne. [Ipy Bcex BUIaX IIACTHKY HAOTIONAIMCH OCJIOXKHEHHUS B TI0CIIe-
ornepanyvoHHOM nepuofie. M3ydeHue pakTopoB prcKa ¥ CO3[JaHHe aJITOPUTMa
0TOOpa MAIMeHTOB MO3BOJIUT ONIPEIEJIUTL CPOKH U ITOKA3aHHSI K OTCPOYEeHHOM
PEKOHCTPYKTHUBHO-BOCCTAHOBUTEJILHOM OIlepallvy, a Takke 060CHOBAaHHO
CHHU3WTh PUCK TIOCIEONEePAIHOHHBIX OCIIOKHEHWH.

KirroueBble cJ10Ba: pak rOPTaHK, PaK TOPTAHOITIOTKH, TEKTOPATBHBIM JIOCKYT,
JIeJIbTOTIeKTOPAJIbHBIN JIOCKYT, IACTHIeCKHUI MaTepHai.
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m INTRODUCTION
Laryngeal cancer and cancer of the hypopharynx are the
most common diseases among malignant neoplasms of
the head and neck. The incidence of malignant neoplasms of
the larynx and the laryngeal part of the pharynx in Russia has
been increasing over the years; in 2021, it reached 29.1 and
12.8 per 100 thousand people, respectively [1]. As many as
83% patients have stage III or IV of cancer of the larynx and
the laryngeal part of the pharynx at the moment of diagnostics,
and the overall 5-year survival is from 15% to 45% [1, 2].
Malignant neoplasms of the larynx and laryngopharynx are
most often observed in men aged 50 to 65 years [2]. Patients
with a locally advanced stage and complications in the form
of stenosis and dysphagia receive surgical treatment at the first
stage, which often leads to disability, namely, to disruption of
the integrity of the alimentary tract, and requires subsequent
surgical rehabilitation, viz. delayed reconstruction [3]. The
stages of surgical rehabilitation and time of the delayed
reconstruction depend on the time of completion of specialized
treatment, usually, the radiotherapy. According to the literature,
the average period of delayed reconstruction of pharyngeal
defects is 3-4 months after completion of specialized treatment
[4]. To restore the alimentary canal and reduce complications,
it is necessary to determine the type of pharyngeal defects and
the option of delayed reconstruction [5].

One of the papers suggests the following classification of
defects: type 0 — small defects closed primarily without the
introduction of tissue; type 1 — non-circumferential defects
that preserve a viable strip of mucosa from the hypopharynx
to the cervical esophagus; type 2 — circumferential defects
extending from the vallecula, i.e. the depression between the
root of the tongue and the lingual surface of the epiglottis, to
the thoracic inlet; type 3 — circumferential defects that extend
from the level of the vallecula cranially to the oropharynx;
type 4 — extensive defects that extend below the clavicles
to the thoracic esophagus. Depending on the type, different
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grafts are used. The following frequent complications are
seen on the stage of delayed reconstruction: inflammation of
the surgical wound, anastomotic leakage, marginal necrosis
of the tissue flap, and restomas [7]. At the same time, there is
no analysis of the treatment results for delayed reconstruction
of pharyngeal defects depending on the timing, somatic
status and a number of other factors affecting healing in
the scientific literature, although it can help determine the
indications, as well as the choice of material and method for
plastic surgery for each patient based on the principle of a
personalized approach [5, 8].

m AIM

To retrospectively analyze the results of surgical treatment
of delayed reconstruction of pharyngeal defects in patients
with advanced laryngeal and laryngopharyngeal cancer after
laryngectomy.

m MATERIAL AND METHODS

A retrospective analysis of 437 case histories of patients
treated at the head and neck tumor department of the Samara
Region Clinical Oncology Dispensary in 2015-2019 with
malignant tumors of the larynx and the laryngeal section of
the pharynx, who had undergone combined and extended
combined laryngectomies.

The group of patients (n=40) underwent delayed
reconstruction of pharyngeal and pharyngo-esophageal
defects after specialized treatment in various terms, from 3
to 6 months. Of the 40 patients, there were 38 men (95%)
and 2 women (5%). The age of patients was from 42 to 74
years. The study included patients with advanced laryngeal
(n=21) and laryngopharyngeal (n=19) cancer, T3-4N0-2M0.
In their first stage, they had a radical surgical treatment and
post-surgery radiotherapy (Table 1).

All patients underwent laryngopharyngectomy
with selective cervical dissection and formation of the
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"
Localization
n=21 (52,5%) n=19 (47,5%)

e [ % [ [ %

T3 15 37.5% 8 20%
T Symbol

T4 6 15% 1 27.5%

NO 17 42.5% 5 7.5%
N Symbol N1 i3] 7.5% 9 22.5%

N2 1 2.5% 7 17.5%

Table 1. Number of patients depending on localization
and T and N criteria

Ta6nuuya 1. Konuyecmso nayueHmoB B 3aBUCUMOCMU
om nokanusayuu u kpumepues T, N

pharyngostoma or pharyngo-esophagostoma. In 20 patients,
metastases were confirmed to the regional lymph nodes. The
patients in the incipient phases, remote metastases, severe
concomitant pathologies were not included in the study. In 9
patients, minor defects of the pharynx were found that were
of the Type 0. In 25 patients, the defects of the pharynx were
non-circumferential, preserved a viable strip of mucosa and
were of Type . In 6 patients, there were minor circumferential
defects of Type II. Patients with defects of Types III and
IV were not included in this study due to the large size of
defects that required several stages of reconstruction and use
of free microvascular flaps. The types of pharyngeal defects
depending on the tumor localization are shown in Table 2.

The patients underwent delayed reconstructions of
pharyngeal defects with the use of local tissue, delta-pectoral
and pectoral musculocutaneous flap on axial blood supply,
depending on the defect type (Fig. 1).

The repair of pharyngeal defects with local tissue was used
mainly in Type 0 and Type I defects as follows: at a distance
of 1.0-1.5 cm from the edge of the defect, a bounding incision
was made along the entire circumference of the defect with
preparation of cutaneous edges to the center of the defect. The
latter were drawn together and sewn with noose sutures with
formation of the internal lining of the pharynx. The defect
on the neck was then covered with the prepared cutaneous
flaps from the cervical area. In pharyngeal defects of Types
I and II, the reconstruction was performed with the use of
deltopectoral and pectoral flaps with axial blood supply. The
use of the deltopectoral flap involved a bounding incision
along the entire circumference of the defect with preparation
of cutaneous edges to the center of the defect. The latter were
drawn together and sewn with noose sutures with formation
of the internal lining of the pharynx. Afterwards, the defect
on the neck was covered with the deltopectoral flap on axial
blood supply from the perforating branches of the internal
thoracic artery by rotating the flap. The cutaneous edges of
the defect on the neck and the edges of the flap skin were
sewn to the skin with noose sutures. In the case of the pectoral
flap, the internal lining was also formed after a bounding
incision along the entire circumference of the defect with

R Y
8 (20%) 13 (32,5%) 0 (0%)
Laryngopharynx (n=19) 1(2,5%) 12 (30%) 6 (15%)
Table 2. Types of pharyngeal defects depending on tumor location

Tabnuuya 2. Tunbl 0echekmoB 2/10MKuU B 3aBUCUMOCMU
om flokanusayuu onyxosnu
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Localization

Larynx (n=21)

Reconstructive methods
13

14
12 9

4

2
0 0

Type O Type | Type Il

Number of patients
=
ON MO O

Type of defect
® Local tissue ® Pectoral graft

= Deltopectoral graft

Figure 1. Reconstruction methods depending on the type of
pharyngeal defect.

PucyHok 1. Memodbl pekoHCmMpyKyuu B 3aBUCUMOCMU OmM muna
decpekma 2nomku.

preparation of cutaneous edges to the center of the defect,
which were also drawn together and sewn with noose sutures.
In the next step, the defect on the neck was covered with the
pectoral musculocutaneous autogenous graft on axial blood
supply from the descending branches of acromiothoracic
vessels by rotating the flap. The cutaneous edges of the defect
on the neck and the edges of the flap skin were sewn to the
skin with noose sutures.

m RESULTS

Plastic surgery of Type 0 pharyngeal defects was
performed in 9 patients using only local tissues. Among these
patients, only in one case there was seen an inflammation
of the surgical wound, suture failure and, consequently,
development of the fistula (Fig. 2).

Plastic surgery of Type I pharyngeal defects was performed
in 25 patients. In 6 patients, the surgery involved local tissue,
where 4 out of 6 (66.7%) patients had inflammation of the
surgical wound, failure of the anastomotic suture in the early
postoperative period; this resulted in one case out of six
(16.7%) in the development of a fistula, and in three cases
out of six (50%), development of a repharyngostoma (Fig. 3).

In one case out of six, the inflammation of the surgical
wound, failure of the anastomotic suture and development of

Early complications in Type 0 defect

50 %

45 %

40 %

35 %

30% Local tissue

25 %

20 %

15% 11,11% 11,11% 11,11%

10 %

5% 0% 0%

0% A A
Inflammation Suture Edge Fistula Restoma
of the surgical failure necrosis
wound

Figure 2. Early complications in type 0 pharyngeal defect.
PucyHok 2. PaHHue ocnoxHeHust npu 0 mune degekma 21omku.
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Early complications in Type | pharyngeal defect
100%
90%
80% " 66,7% 66,7% 66,7%
70%
60% ; l 50%
50% -« |
40% | 0,8%33:3% 33,3%
L)
o =" 16,7% 16,7% 150 16:7% =
20% 7,7%
10% 0%
0%
Inflammation of the Suture Edge necrosis Fistula Restoma
surgical wound failure
= Local tissue (n=6) m Pectoral graft (n=13) u Deltopectoral graft (n=6)

Figure 3. Early complications in type | pharyngeal defect.
PucyHok 3. PaHHue ocnoxHeHusl npu | mune degexkma 2nomku.

repharyngostoma were seen on the sixth day, i.e. in the late
postoperative period (Fig. 4).

In 13 out of 25 patients, the pectoral flap was used as the
grafting material. In the early postoperative period, in 3 cases
out of 13 (23.1%), inflammation of the surgical wound was
seen, in 4/13 cases (30.8%), failure of anastomotic suture,
in 1/13 patients (7.7%), edge necrosis of the graft was
observed, in 2/13 cases (15%), fistulae developed, and in
3/13 cases (23.1%), the repharyngostoma (Fig. 3). In the late
postoperative period, in 1 patient out of 13 (7.7%) failure of
anastomotic suture with formation of the fistula was observed
(Fig. 4). In 6 out of 25 patients, the deltopectoral flap was
used as the grafting material. In the early postoperative
period, in 4 out of 6 (66.7%) patients, inflammation of

the surgical wound was seen, in 2/6 cases (33.3%), failure
of anastomotic suture, which resulted in one case in the
formation of a fistula and in another, of a repharyngostoma;
in 1 case out of 6 (16.7%), edge necrosis of the graft with
formation of a repharyngostoma was observed (Fig. 3). In the
late postoperative period, on the seventh day, in 1 case out of
6 (16.6%) the inflammation, edge necrosis of the flap, and
formation of the repharyngostoma were observed (Fig. 4).
Plastic surgery of Type II pharyngeal defects was performed
in 6 patients. In 4 cases out of 6, the pectoral flap was used as
the grafting material. In the early postoperative period, in 2
cases out of 4 (50%), failure of the surgical wound was seen,
in 1 case out of 4 (25%), the inflammation of the surgical
wound. In 1 patient out of 4 (25%), a fistula developed, and
in 1 case out of 4 (25%), a repharyngostoma (Fig. 5).

In the late postoperative period, on the seventh day, in
1 patient out of 4 (25%), the inflammation of the surgical

Late complications in type | pharyngeal defect

m Local tissue (n=6)

m Pectoral graft (n=13)

50%
40%
30%
20% 16,7% 16,6% 16,7% 16,6% 16,7% 16,6%
10% e
()
0%
Inflammation of the Suture Edge necrosis Fistula Restoma
surgical wound failure

u Deltopectoral graft (n=6)

Figure 4. Late complications in type | pharyngeal defect.
PucyHok 4. [o30Hue ocnoxHeHusi npu | mune degekma 2nomku.
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Early complications in type Il pharyngeal defect

o
100% 100% 100%

90%
80%
70%

60%
50% 50% 50%

50%
40%
30% 25% 25% 25%
20%
o - l

0% S

Inflammation of the
surgical wound

Suture Fistula Restoma

failure

Edge necrosis

= Pectoral graft (n=4) u Deltopectoral graft (n=2)

Late complications in type Il pharyngeal defect
25% 25% 25%

25%
20%
15%
10%

5%

0 0 0 0 00 0

0% A— A—

Inflammation of the Suture Edge necrosis Fistula Restoma

surgical wound failure

= Pectoral graft (n=4) = Deltopectoral graft (n=2)

Figure 5. Early complications in type Il pharyngeal defect.
PucyHok 5. PaHHue ocnoxHeHusi npu || mune decpekma 2nomku.

wound, edge necrosis of the graft and formation of the
repharyngostoma were observed (Fig. 6).

In two patients out of six, the plastic surgery of the defect
used the deltopectoral flap. In all cases, inflammation of the
postoperative wound was observed in the early postoperative
period, in one patient of two (50%), failure of anastomotic
suture was observed, and in one patient of two (50%), the
edge necrosis of the flap was seen. In both these patients,
repharyngostomas formed (Fig. 5).

m DISCUSSION

Reconstruction of pharyngeal and pharyngo-esophageal
defects after laryngopharyngectomies is a complex task. The
types of reconstructive techniques and types of grafts or flaps
used can be divided into many categories depending on the
size, shape, extent and whether the underlying defect being
reconstructed is circumferential or not. Each type of plastic
surgery has its own advantages and disadvantages [9].

In case of Type 0 pharyngeal defect, plastic surgery using
local tissues showed a good functional result. The study of N.
Siislii et al. (2016) used the data of 602 patients and showed
that early that early enteral nutrition can be initiated even
when using local tissue as the graft. In these patients, early
enteral nutrition was initiated within 3 days of surgery, with
a fistula incidence of approximately 11% [10]. In our study,
during reconstruction of Type 0 pharyngeal defect with local
tissues, only 1 patient out of 9 showed failure and fistula
formation.

In type I pharyngeal defects, the best reconstructive method
in terms of low probability of fistula and repharyngostoma
formation is the use of the pectoral flap. Similar results were
observed by other authors. Among 24 cases of pectoral flap
use for non-circular pharyngeal defects described in the
literature, swallowing was achieved in most patients within 7
to 14 days, and the incidence of fistula and repharyngostoma
formation was 13% [3]. The use of the deltopectoral flap
in the reconstruction of Type I pharyngeal defects has
lower functional results. Some of the adverse postoperative
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Figure 6. Late complications in type Il pharyngeal defect.
PucyHok 6. [o30Hue ocnoxHeHusi npu |l mune decpekma 2nomku.

complications reported in the literature are flap necrosis,
fistula formation, and stenosis, with incidences of 67%
among 12 patients who underwent pharyngeal reconstruction
using the deltopectoral flap [11]. In our study, in 66% of
cases, anastomotic suture failure and edge necrosis of the flap
were observed; as a consequence, in all these cases, fistulas
and refaryngostomas were formed.

In type II pharyngeal defects, the use of grafts on the axial
blood supply led to a high rate of postoperative complications,
resulting in the formation of fistulas and refaryngostomas.
The incidence rate of postoperative complications was 75%
with the use of the pectoral flap and 100% with the use of the
deltopectoral flap. According to modern literature, the best
options for reconstructing circular defects of the pharynx are
free flaps (radial forearm flap, anterolateral thigh flap), and
visceral flaps from fragments of intestinal tract. Complications
in these types of grafting material may develop, according to
different sources, in 7-26% cases [12, 13].

m CONCLUSION

In this retrospective analysis, we studied the structure
of complications after delayed reconstructive surgeries of
pharyngeal and pharyngoesophageal defects of Types 0-II.
Local tissue, pectoral and deltopectoral flaps were used as
grafting material. Complications in the postoperative period
were observed with all types of plastic surgery. The most
common complications included: anastomotic failure with
subsequent fistula formation and repharyngostoma. The
reasons for the occurrence of these complications, given
the viability of the grafting material, include post-radiation
changes, the presence of an inflammatory process in the
tissues in the area of the defect, the weakened nutritional
status of the patient and a number of other reasons [14].
Thus, when planning delayed reconstruction of pharyngeal
defects, in choosing the timing and type of grafting material,
a personalized approach is needed in each clinical case,
namely, determining the exact indications for delayed plastic
surgery. P
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C TOYHOCTBIO WM 1O6POCOBECTHOCTHIO JI0OO0M YacTH paboThl.
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