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Abstract

Introduction. Reconstruction of soft tissue defects after radical surgeries in cancer patients is important for
early surgical rehabilitation and improving quality of life. Our study presents technologies for virtual surgical
planning (VSP) of soft tissue defect reconstruction in patients with squamous cell carcinoma of the oral cavity.
Case presentation. We described VSP in a report of a 54-year-old patient with locally advanced buccal
mucosa cancer after extensive radical resection and reported the results. VSP was used to construct a 3D
model from CT images, which was used to accurately assess the margin of radical surgical resection, as well
as to develop individually based reconstruction of soft tissue defects. Next, we reported a series of cases of
patients with oral cancer of various locations, who, after radical surgery, underwent reconstruction with using
of VSP (n=7) or conventional reconstruction (n=10). A comparative analysis of intra and postoperative results
was carried out. Results. In a patient with locally advanced left buccal mucosa cancer, reconstruction of the
postoperative defect was successful without local complications after reconstruction. Good functional and
aesthetic results were obtained. The patient was observed for 2 years without signs of disease. A comparative
assessment of the results of the main and control groups showed that patients in the VSP group had a shorter
operation time and postoperative hospital stay, as well as fewer and milder postoperative local complications in
comparison with the control group. Conclusion. Our results showed the effectiveness of using 3D technology in
reconstructive surgery of soft tissue defects after radical surgery for oral SCC. This technology has significantly
reduced operative time, hospital stay, and improved flap utilization. This method has great potential for wider
application and provides greater benefits with further improvement of technology.
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0edeKkToB MArKNX TKaHen y B6OMbHbIX C MIOCKOKIETOYHBIM PakoM MonocTn prta. OnucaHune KIMHUYECKOro
cnyvas. [pegcraensem pesynsrartbl NpUMeHeHns metoamnkm BXT npu o6wmpHoOM pagukansHOM pe3ekumm no
NnoBoAdYy MECTHOPACNPOCTPaHEHHOIO paka Crmn3ncTon obonoukm wekn y naumeHta 54 net. C nomouybio BXI
Ha ocHoBe KT-n3obpaxeHuii noctpoeHa 3D-mogenb, KoTopasi UCnornb3oBarnachk A5 TOYHOW OLEHKN rpaHuLy
paguKanbHOM pe3ekumn, a Takke Ana MHOUBMAYaNbHOW PEKOHCTPYKUMKN AedEKTOB MArkUX TkaHew. [danee
Mbl COOBLLMNN O cepumn crnyyaes 60nbHbIX pakoM NONOCTH pTa, KOTOPbIM MOCMe pagukanbHOW onepaummn npo-
BeeHa PEKOHCTPYKLUMSA C ncnomnb3oBaHvem BXI-texHonorum (n=7) unu TpagmumnoHHeiMmn metogamm (n=10).
[MpoBeneH cpaBHUTENBHbBIV aHaNM3 UHTPa- U NOCNeonepaLMoHHbIX pedynbraToB. PesynbTarthbl. Y 60nbHOMO
MECTHOPaCNPOCTPaHEHHBIM PaKOM CNIM3UCTON 060NOYKM NEBON LLEKM C PEKOHCTPYKLMEN 0OpasoBaBLLIErocs
AedekTa nocneonepaLnoHHbIN neprod npoTekan 6e3 0CNOXHEHUI, NONy4YeHbl XOpoLUne yHKLMOHarnbHbIe
N 3CcTeTUYECKME pe3ynbTaThl. bonbHoM Habnogancs B TedeHne 2 net 6e3 npusHakoB 3aboneBaHuns. CpaBHU-
TenbHas OLeHKa pes3ynbTaToB Nnokasarna, Yto y nauneHToB ¢ BXI 6binv Kopoye NpoaormkKUTENbHOCTL onepaumm
1 CPOKM NocneonepaLoHHOro npebbiBaHMA B CTauMoHape, a Takke MeHbLLee KonM4ecTBo 1 bonee nerkne
nocrieonepauyoHHbIE OCIIOXKHEHNS MO CPABHEHMIO C KOHTPObHOM rpynnoi. 3aknyeHune. Haww pesynsratol
nokasanu apeKTMBHOCTb MCNONb30BaHUS 3D-TEXHONOrMN B PEKOHCTPYKTUBHON XUPYPrn AeEKTOB MSTKMX
TKaHen nocrne pagvkarnbHbIX onepauuii No NoBogy NIIOCKOKNETOYHOro paka nornocTu pra. 3Ta TeXHONorms
MoO3BOMWIIa 3HAYMTENBHO COKPaTUTb BpeMsi onepauny 1 npebbiBaHns B OonbHMLE, a Takke ynyywnTb 1c-
nonb3oBaHue nockyTa. ATOT MeTod MMeeT bonbLuor noTeHumnan Ansa 6onee LWMPOKOro NpUMEHeHNs 1 aaet
6onblUne NpenmyLLecTBa Npu AarnbHenwemM COBEPLLUEHCTBOBAHUN TEXHOMOTUN.

KniouyeBble cnoBa: pak NonocTy pTa, paavkanbHas XMpYprus, PeKOHCTPYKLUA MATKMX TKaHeW, BUpTyanbHoe

XMpYypruyeckoe niaHMpoBaHue.

Introduction

Oral squamous cell carcinoma (SCC) is by far the
most common type of head and neck cancer worldwide
[1]. Despite the fact that cancer of this localization
can be detected at an early stage, patients are often
diagnosed with it in the later stages. Radical surgical
resection is a key component of interdisciplinary ap-
proaches to the treatment of this category of patients
[2-5]. Both the tumor itself and extensive surgical
resection can cause large and complex defects, which
subsequently affect the functional and aesthetic re-
sults, so the reconstruction of defects is important
to achieve an optimal quality of life in this group of
cancer patients [6—8].

In the conventional surgical treatment of this group
of patients, surgeons often rely on their own clinical
experience for tumor resection, flap preparation, and
defect reconstruction. Due to the complex anatomy
and special functions of the affected areas, it is dif-
ficult to achieve accurate flap preparation and defect
reconstruction, as well as to achieve ideal functional
and aesthetic results.

Over the past few years, 3D virtual planning tech-
nology and individual patient planning have revolu-
tionized head and neck bone reconstruction. This led to
a reduction in the operation time and good functional
and aesthetic results. Digital technology is increasingly
being used to assist in the reconstruction of bones [9,
10]. Despite these achievements, the practice of 3D
technology in the reconstruction of soft tissue defects
of the head and neck is poorly understood. Due to the
complex surfaces of this area, as well as soft tissue
elasticity and irregular spatial structure, very few stud-
ies have used digital technologies to reconstruct soft
tissue defects. In our opinion, this is an area where the
same advantages can be applied. We are representing
two clinical cases of implementation of VSP (virtual
surgical planning) for preoperative planning of sub-
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mental flap (SMF) transfer in post resection buccal
mucosa defect reconstruction and compared the clini-
cal data of reconstruction for other localizations of soft
tissue defects of the oral cavity in patients using VSP
technology or without it.

Material and Methods

Current study was performed on 17 patients with
SCC of the mouth and skin of the head and neck in
period of 2020-23 in Departments of Oral and Maxil-
lofacial surgery and Head and Neck Tumors surgery of
Azerbaijan Medical University. After radical surgeries
for locally advanced SCC, reconstruction of soft tissue
defects was performed in 7 patients using VSP, and in
the remaining 10 using the conventional method. In
all cases, clinical, radiological and laboratory exami-
nations were performed preoperatively. Moreover, in
all cases, preoperative biopsy and subsequent patho-
logical conformation of squamous cell carcinoma was
obtained.

According to our department’s protocol for pr-
eoperative assessment of tumor cases, all patients
underwent contrast CT scan of the head and neck for
primary tumor and regional metastasis detection. Ac-
cumulated data were well documented and used for
subsequent computer assisted preoperative planning.
The data obtained were analyzed using Fishers exact
test. The statistical processing of the obtained indica-
tors was carried out using biometric methods: the
average value (M) used in statistics of variations, the
average error of the average value (m), the maximum
(max) and minimum (min) values, and Student’s crite-
rion (t). Statistical analysis was performed with SPSS
version 23.0 for Windows (SPSS, Chicago, Illinois,
USA). A two-sided p<0.05 was defined as stasticially
significant.

Computed assisted simulation was performed on
Materialise Mimics Research 21.0 software. The data
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OrbIT PABOTbl OHKONTIOMMYECKUX YYPEXOEHUIA

Fig 1. Segmentation of anatomical structures: a) general segmentation of bones and contrasted arteries; b) extraction of external carotid
artery. Note: created by the authors
Puc. 1. CermeHTauus aHaTOMUYeCKNX CTPYKTYP: a) obLuas cerMeHTaums KOCTen U KOHTPacTUPOBaHHbIX apTepuin; 6) naeHTudurkaums
HapyXHOW COHHOM apTepun. [pumeyaHue: pucyHOK BbINOMHEH aBTOpamu

Fig 2. Advanced coronary segmentation: a) detection of submental artery on axial slices; b) 3D reconstruction of submental artery.
Note: created by the authors
Puc. 2. PaclumpeHHas cermeHTaums KOPOHapHbIX COCYA0B: a) 06HapyxeHne nogbopoaoyHoN apTepun Ha akcuarnbHbIX cpesax;
6) 3D-pekoHCTpyKUMs nogbopoaoyHon aptepun. MprMedaHne: pUcyHoK BbINOMHEH aBTopamu

obtained from VSP were also well documented and
used as a reference during surgery.

Case presentation

The 54-year-old male patient visited our clinic
with a tumor on the mucosa of the left cheek. As a
result of the examination, the patient was diagnosed
with squamous cell carcinoma of the left cheek mu-
cosa (T3NOMO). At the consultation, it was decided
to perform a radical resection of the tumor at the first
stage of treatment. SF was chosen as a reconstructive
material.

The general idea of presented method comes from
capabilities of Materialise Mimics Reasearch 21.0
software, which allows advanced segmentation of
heart and coronary arteries. CT scan data were ob-
tained in DICOM format and uploaded to specified
software. On the first step of initial segmentation, by
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the means of “Bone scale Thresholding” and “Region
growth”, virtual functions were done. This maneu-
ver allows segmentation of both facial skeleton and
contrasted arteries of the region of interest. Then, by
implication of “Crop mask” and additional implica-
tion of “Region growth” functions, segmentation of
external carotid artery was achieved (Fig. 1).

Next to this step one used “Advanced coronary
segmentation” tool in order to trace the course of sub-
mental artery, which was well contrasted on CT scan
data. After tracing of the artery in the axilla, sliced 3D
reconstruction of its course was also achieved (Fig. 2).
The next step was associated to 3D reconstruction of
basic anatomical structures, which should be used in
such reconstructive procedure. Therefore, additional
segmentation followed by 3D virtual reconstruction
was done for artery, bones and skin of the patient

(Fig. 3).
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Fig 3. 3D reconstruction step: a) 3D reconstruction of submental artery; b) 3D reconstruction of facial skeleton; c) 3D reconstruction of
the skin. Note: created by the authors
Puc. 3. Otan 3D-pekoHcTpyKumu: a) 3D-peKoHCTPYyKLMS NoabopoaoyHon apTepuu; b) 3D-pekoHCTpyKumst nuueBoro ckeneta; ¢) 3D-
PEKOHCTPYKLMS KOXM. [prMeyaHne: pucyHOK BbIMONHEH aBTopamu

Fig 4. Prefabrication of submental flap raising scenario: a) determination of the length of submental artery; b) segmentation of anterior
belly of digastric muscle and submental fat pad; c¢) outlining of proposed submental flap’s skin component. Note: created by the authors
Puc. 4. ToToBbIN cLueHapuii NoaHATUS NoaBoPOAOYHOTO fockyTa: a) onpeaerieHne AnuHbl noadopoaoyHon aptepun; 6) cermeHTaums
nepenHero GproLLka AuracTparnbHOW MbiLLbl U NOAGOPOA0HHON KUPOBOW NITOLLAAKY;

B) KOHTYP npeanonaraeMoro KOXHoro kKoMmroHeHTa nogbopofoyHoro nockyTa. [MprmMeydaHue: pUcyHOK BbIMONHEH aBTopamu

Fig 5. 3D simulation of flap’s transfer: a) complete 3D reconstruction of all components of the flap; b) virtual transfer of submental flap to
defected region. Note: created by the authors
Puc. 5. 3D-mopgenmpoBaHmne nepeHoca nockyta: a) nonHas 3D-pekoHCTPYKLMS BCeX KOMMOHEHTOB OCKYTa; b) BUpTyanbHbI nepeHoc
noabopoaoYHOro fockyTa B obnactb Aedekta. [prmeyaHne: pucyHOK BbIMONHEH aBTopamu

Additionally, we performed analysis of the relation-
ship of submental artery and mandible and measure
the length of artery, that was calculated as 55.40 mm
(Fig. 4a). In order to complete full thickness virtual
submental flap one performed additional segmentation
of anterior belly of digastric muscle and submental
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fat pad, as well as final outlining of skin part of the
flap (Fig 4b, c).

After all necessary preparation, final design of flap
was achieved. Thus, based on clinical data related
to suspected defect anatomy and size, final virtual
transfer of the flap was done (Fig. 5a, b). It should

SIBERIAN JOURNAL OF ONCOLOGY. 2023; 22(6): 121-129
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be noted that no significant bending or twisting of
submental artery was noted on this step, that theoreti-
cally confirmed availability of this flap for proposed
reconstructive procedure. Finally, all virtual data
was well documented and used intraoperatively as
additional guidelines.

Results

The case series were compared on the clinico-
pathological characteristics of the patients and on the
intra- and postoperative results. Clinical and pathologi-
cal features of patients with SCC of the oral cavity

in the VSP and conventional groups are presented in
Table 1. There were no significant differences in pa-
tient age, male/female ratio, defect location, and TNM
stages between the two groups.

Patients in the VSP group had significantly shorter
operative time (190 £+ 7.8 vs 235 + 8.3 min) and re-
duced post-operative hospital stay time (7.6 + 2.9 vs
13.1 £ 3.5 days) compared to the conventional group.
Patients in both groups had similar intraoperative
blood loss (Table 2).

In addition, patients in the two groups had compa-
rable postoperative complications. In the VSP group,

Table 1/Tabnuua 1

Clinical and pathological characteristics of patients in the VSP and conventional groups
KnuHuko-naTonornyeckasa xapakrepucrtuka naumeHToB B BXI 1 06b14HOM rpynnax

VSP group/I'pynma BXIT Conventional group/
Parameteres/ITapameTpbt (=7) e —— ) p
Gender/ITon
Male/Mysxckoit 5 7
0.65
Female/2Kenckwuii 2 3
Age (years)/Bospacr (i1eT) 60.1£7.2 582+9.6 0.30
T caterory/Kpurepuii T
T3 4
0.54
T4 3
Lymphnodes/JInmdoy3mst
NO 5 7
0.62
N+ 2
Soft tissue defect location/Jlokann3anust geexra MATKIX TKaHEH
Tongue/S3b1k 3
Buccal mucosa/Cimsucras 000104Ka IEKHA 3
Floor of mouth//Iso mosnocTu pra 1 2 1.00

Alveolar ridge mucosa/
Crnmsucras 000J09Ka abBEOIIPHOTO OTPOCTKA

Retromolar region/Perpomosspras o6nacTb
Note: created by the authors.

Ipumeyanue: Tabnuia COCTaBICHA aBTOPAMH.

Table 2/Tabnuua 2

Comparison of surgical outcomes between the VSP and conventional group
CpaBHeHue Xupypruyeckux pesynbtatoB mexay BXI n o6b1uHOM rpynnon

Results/Pe3ynsrarst

Operative time (min)/
[IpoRoImKUTEIBHOCTE Ollepayy (MUH)

Intraoperative blood loss (ml)/
MuTpaonepanuronnas KpoBomoTeps (M)

Post-operational hospital stay (days)/
[MocneoneparpionHoe pedbIBaHNE B CTAIIMOHAPE (JTHN)

Note: created by the authors.

HpI/IMC‘laHI/ICZ TabIMIa COCTaBICHA aBTOpaMH.

CUBUPCKIM OHKONMOTMMYECKW XXYPHAT. 2023; 22(6): 121-129

Conventional group/

AAlE grou}()r/ll;l;})/nna BXII I'pynma cpaBHeHus p
(n=10)
190 +7.8 235+8.3 0.02
215+8.0 230 + 8.7 0.90
7.6+2.9 13.1£3.5 0.04
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g

Fig. 6. a) SCC of the left buccal mucosa; b) defect after radical resection; c) design of the submental flap; d) adaptation of the formed
flap to the defect area; e) submental flap sutured in place; f) 3 months after surgery; g) 1 year after surgery. Note: created by the authors
Puc. 6. @) NNocKOKNeToYHbIN pak crnvancTon obonoukn neBon Leku; b) aedekT nocne pagnkanbHON pe3ekumu; c) Anu3aiiH nogbopoaoy-

Horo nockyTa; d) aganTtaums chopMMPOBAHHOTIO NIOCKYTa k obnactu AedekTa; €) nogbopoaoYHbIA NTOCKYT YLWUT Ha MecTo; f) BUA paHbl

Yyepes 3 mec nocre onepauuu; g) BUA paHel Yepes 1 rog nocne onepauuu. lNpumeyaHve: pucyHoOK BbINONHEH aBTopamm

Table 3/Tabnuua 3
Comparison of postoperative complications between the VSP and conventional groups

CpaBHeHue nocrieonepaumoHHbIX ocnoXHeHur B BXIT 1 o6bIYHOM rpynne

Conventional group/

Parameteres/ITapameTpst VRS o A I'pynna cpaBHeHus P
(n=7) _
(n=10)
Post-operative complications/ITocneonepannoHHbIE OCIOKHEHUS
No/Her 5
0.28
Yes/la 2 4
Type of complications/Tun ocnoxHeHHI
Wound dehiscence/Pacxokienne KpaeB paHsl 1 2
Marginal necrosis/KpaeBoit Hekpo3 1 1 Qi
Partial necrosis/ YacTH4IHBIN HEKPO3 0 1 ’
Total necrosis/ToranbHBII HEKPO3 0 0

Note: created by the authors.

HpnMeanne: Ta61mua COCTaBJICHA aBTOpaMH.
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2 cases had postoperative complication with wound
dehiscence. Postoperative complications occurred in 4
cases of the conventional reconstruction group, which
included 2 wound dehiscence, 1 marginal and 1 partial
necroses of the flap (Table 3). Tough the results were
not significantly different, the VSP group tended to
have fewer and milder complications.

Discussion

In reconstructive surgery, preoperative planning is
essential for an optimal functional and aesthetic out-
come. Creating a 3D model has been used in industrial
design for a decade, but only recently has it taken hold
in medicine. 3D printing is one such technology, which
is fast, convenient and relatively affordable [9, 11-13].
The current standard of care for locally advanced head
and neck tumors is radical surgery and appropriate
reconstruction followed by adjuvant, radiation, or
chemoradiotherapy [2—4]. Reconstruction should be
aimed at maximum accuracy and achieving optimal
function, as this will help the patient’s rehabilitation
and improve his quality of life [1, 6-8, 12].

Digital technologies are increasingly being used
to help reconstruct the mandibular bone after surgical
resection of tumors with satisfactory results [9—11].
Due to complex head and neck surfaces, soft tissue
elasticity, and irregular spatial patterns, very little
research has been done on digital technologies for the
reconstruction of head and neck soft tissue defects.

H. Koumoullis et al. [13] presented the first report
on personalized individual planning for soft tissue re-
construction. They described the case of a patient with
oral cancer who underwent tongue reconstruction after
a hemiglossectomy using a 3D template. The operation
was successful, the postoperative period without com-
plications. The oncological, functional and aesthetic
results were excellent. This report confirms that patient-

JINTEPATYPA/REFERENCES

1. Tranby E.P,, Heaton L.J., Tomar S.L., Kelly A.L., Fager G.L.,
Backley M., Frantsve-Hawley J. Oral Cancer Prevalence, Mortality, and
Costs in Medicaid and Commercial Insurance Claims Data. Cancer Epi-
demiol Biomarkers Prev. 2022; 31(9): 1849-57. doi: 10.1158/1055-9965.
EPI-22-0114.

2. Pfister D.G., Spencer S., Adelstein D., Adkins D., Anzai Y., Brizel D.M.
Bruce J.Y., Busse PM., Caudell J.J., Cmelak A.J., Colevas A.D., Eisele D.W.,
Fenton M., Foote R.L., Galloway T., Gillison M.L., Haddad R.I., Hicks W.L.,
Hitchcock Y.J., Jimeno A., Leizman D., Maghami E., Mell L.K., Mittal B.B.,
Pinto H.A., Ridge J.A., Rocco J.W., Rodriguez C.P, Shah J.P., Weber R.S.,
Weinstein G., Witek M., Worden F., Yom S.S., Zhen W., Burns J.L., Darlow S.D.
Head and Neck Cancers, Version 2.2020, NCCN Clinical Practice
Guidelines in Oncology. JNCCN. 2020; 18(7): 873-98. doi: 10.6004/
jneen.2020.0031.

3. Alterio D., Marvaso G., Ferrari A., Volpe S., Orecchia R., Jereczek-
Fossa B.A. Modern radiotherapy for head and neck cancer. Semin Oncol.
2019; 46(3): 233-245. doi: 10.1053/j.seminoncol.2019.07.002.

4. Gyawali B., Shimokata T., Honda K., Ando Y. Chemotherapy in
locally advanced head and neck squamous cell carcinoma. Cancer Treat
Rev. 2016; 44: 10-6. doi: 10.1016/j.ctrv.2016.01.002.

5. Neligan P.C. Head and neck reconstruction. Plast Reconstr Surg.
2013: 131(2): 260-9. doi: 10.1097/PRS.0b013e3182778938.

6. Forner D., Phillips T, Rigby M., Hart R., Taylor M., Trites J.
(2016). Submental island flap reconstruction reduces cost in oral cancer
reconstruction compared to radial forearm free flap reconstruction: a case
series and cost analysis. J Otolaryngol Head Neck Surg. 2016; 45. doi:
10.1186/s40463-016-0124-8.

CUBUPCKIM OHKONMOTMMYECKW XXYPHAT. 2023; 22(6): 121-129

specific 3D planning can be used in the reconstruction
of soft tissue defects of the head and neck. J. Xu et al.
[14] report a case series study in patients with oral and
oropharyngeal squamous cell carcinoma who were
randomly assigned to receive computerized soft tissue
reconstruction (CARST) (n=15) or conventional soft
tissue reconstruction (n=15). The results of the study
indicated that the CARST group had significantly
shorter operative and postoperative hospital stays,
higher flap utilization, and a trend towards fewer and
milder postoperative complications. S. Battalgia et al.
[11] applied the appropriate protocol to 42 consecutive
patients requiring composite mandibular reconstruc-
tion using perforated skin for soft tissue reconstructive
surgery. Before surgery, all patients underwent CTA to
assess the position of the primary vessels. The authors
conclude that this protocol appears to be a valuable
approach to the evaluation and virtual modeling of
compound mandibular reconstructions. It is an impor-
tant tool for intraoperative reproduction of the planned
soft tissue area to be reconstructed.

Conclusion

Our results showed the effectiveness of using
3D technology in reconstructive surgery of soft tis-
sue defects after radical surgery for oral SCC. This
technology has significantly reduced operative time,
possibly hospital stay, and improved flap utilization.
This technology allows specialists to create a virtual
3D model for an individual surgical plan, defining
clear and safe surgical boundaries, providing design
for the reconstruction of soft tissue defects. Our data
shows that this technology can also be used to repair
soft tissue defects caused by cancer or other diseases
in the head and neck region. This method has great
potential for wider application and provides greater
benefits as the technology is further improved.

7. Rogers S.N., Lowe D., Yueh B., Weymuller E.A. The physical
function and social-emotional function subscales of the University of
Washington Quality of Life Questionnaire. Arch Otolaryngol Head Neck
Surg. 2010; 136(4): 352-7. doi: 10.1001/archoto.2010.32.

8.Semple C.J., McKenna G., Parahoo R., Rogers S.N., Tiblom Ehrsson Y.
Factors that affect quality of life for older people with head and neck
cancer: A systematic review. Eur J Oncol Nurs. 2023; 63. doi: 10.1016/j.
ejon.2023.102280.

9. Chang E.1L, Boukovalas S., Liu J., Largo R.D., Hanasono M.M.,
Garvey P.B. Reconstruction of Posterior Mandibulectomy Defects
in the Modern Era of Virtual Planning and Three-Dimensional Mod-
eling. Plast Reconstr Surg. 2019; 144(3): 453-62. doi: 10.1097/
PRS.0000000000005954.

10. Kumar B.P, Venkatesh V., Kumar K.A., Yadav B.Y., Mohan S.R.
Mandibular Reconstruction: Overview. J Maxillofac Oral Surg. 2016;
15(4): 425-41. doi: 10.1007/s12663-015-0766-5.

11. Battaglia S., Ricotta F., Maiolo V., Savastio G., Contedini F., Cip-
riani R., Bortolani B., Cercenelli L., Marcelli E., Marchetti C., Tarsitano A.
Computer-assisted surgery for reconstruction of complex mandibular
defects using osteomyocutaneous microvascular fibular free flaps: Use
of a skin paddle-outlining guide for soft-tissue reconstruction. A techni-
cal report. J Craniomaxillofac Surg. 2019; 47(2), 293-9. doi: 10.1016/j.
jems.2018.11.018.

12. Chae M.P, Lin F, Spychal R.T., Hunter-Smith D.J., Rozen W.M.
3D-Printed haptic “Reverse” models for preoperative planning in soft tis-
sue reconstruction: A case report. Microsurgery. 2015; 35: 148-53. doi:
10.1002/micr.22293.

127



ONCOLOGY PRACTICE

13. Koumoullis H., Burley O., Kyzas P. Patient-specific soft tissue
reconstruction: an IDEAL stage I report of hemiglossectomy reconstruc-
tion and introduction of the PANSOFOS flap. Br J Oral Maxillofac Surg.
2020; 58(6), 681-6. doi: 10.1016/j.bjoms.2020.04.017.

14.Xu J., Lai F, Liu Y., Tan Z., Zheng C., Wang J., Guo H., Jiang L.,

soft tissue defects following resection of oral and oropharyngeal squamous

cell carcinoma. World J Surg Oncol. 2022; 20(1): 196. doi: 10.1186/
$12957-022-02654-7.

IMocrymmna/Received 27.10.2023

Opnobpena nocne penensuposanus/Revised 05.12.2023

Ge X, Lan X., Chen C., Ge M. Novel computer-aided reconstruction of ITpunsrta k my6mukamun/Accepted 11.12.2023

CBEJEHUA OB ABTOPAX

Amupanues Kanan Hamuk oriy, 1okTopaHT Kadeapbl XUPYPIUH MOJIOCTH PTa M YETIOCTHO-IULEBONH o0nactH, AzepOaimKaHcKuid
MequUUHCKUH yHuBepcuteT (T. baky, Asep6Oaiimxan). E-mail: k.amiraliyev@gmail.com. Researcher ID (WOS): HII-7802-2022. Author
ID (Scopus): 57214147416. ORCID: 0000-0002-0403-1790.

ParumoB Unnrus Parum oruy, 10KTop MEIMIIMHCKHUX HayK, Ipodeccop, 3aBeyoIuii KaQeapoil XUpypruu MoJI0CTH PTa U YeIIIOCTHO-
nLeBoi obnacty, Azepoaiipkanckuil MenuuuHCKHN yHuBepeutet (T. baxy, Asep6aiimkan). Author ID (Scopus): 44161390000. ORCID:
0000-0003-4812-6799.

Amupaiues Hamuk Mawuc ority, TOKTOp MeTHIMHCKUX HayK, mpodeccop Kaheapbl OHKOIOruH, A3epOailkaHCKUil MeANIIMHCKU
yuauBepcuteT (T. baky, Asep6aiimkan). Author ID (Scopus): 36118691700. ORCID: 0009-0001-3960-8393.

®ap3aaues Ucmana Maxmyn orily, KaHIUAAT MEAUIUHCKUX HAyK, JOLEHT KadeIpbl XUPYPTrUuH MOJOCTH PTa U YEeTIOCTHO-IHULEBOI
obnacth, A3epOaiipkaHcKuii MenuuuHCKui yauBepeuter (T. baky, Azep6aiimkan). Author ID (Scopus): 38361244500. ORCID: 0000-
0001-8317-963X.

BKINAl ABTOPOB

Amupanues Kanan Hamuk ority: HaOop 1 aHaIM3 IMTEPaTypPhl, HAMCAHUE YEPHOBUKA CTaThU, Y4aCTHE B ONEPALHsX.

ParumoB Unnrus Parum oriy: BbINOJIHEHHE ONepalnii, o0liee pPyKOBOACTBO MIPOCKTOM, aHAIM3 HAyYHOW pabOThl M OKOHYATEIbHOE
peNaKkTHpOBaHHE.

Amupanues Hamuk Mawuc ority: BbIIOJIHEHHE ONEpalnii, pelaKTHPOBAHNE CTAThU, HAOMIOACHNE 32 OOJIBHBIMHU.

®ap3anmmeB Ucmana Maxmyn onry: pa3paboTka KOHIEIIIMH U TH3aiiHa HayqyHOH paboThI.

Bce aBTopbl 0100pHiM (GHHAIBHYIO BEPCHIO CTAThH Nepe MyOINKaIMel, BRIPa3UIIH COINIaCHe HECTH OTBETCTBEHHOCTD 33 BCE aCIIEKThI
paboThI, MOJIPa3yMEBAIOILYI0 HAJUIEKAIEe H3yUSHHE U PEIICHHE BOIIPOCOB, CBS3aHHBIX C TOYHOCTBIO H JOOPOCOBECTHOCTHIO JIF00O0H
4acTH pabOTHI.

Qunancuposanue

Omo uccnedosarue He Nompebo8aLo OONOIHUMETbHO20 PUHAHCUPOBAHUSL.

Kongpnuxm unmepecos

Asemopbi 3aa61q10m 06 OMCymcmeuy KOHGIUKmMa unmepecos.

Coomeemcmeue npunyURAM IMUKU

Ilposedennoe ucciedosanue coomeemcemayem cmanoapmam XenbCUHKCKoU oexiapayuu, 0000peHo
He3a8UCUMBIM IMUYECKUM KOMUmemom Azepbailoxncanckoeo meduyunckoeo ynugepcumema (baky,
Asepbatioscan), npomorxon Ne 20 om 20.10.2021.

Hngpopmuposannoe coznacue

Om nayuenma noryyeHo NUCbMeHHoe UHGOPMUPOBAHHOE D0OPOBONIbHOE co2nacue Ha NYOIUKAYUIO ONUCAHUS
KAUHUYECKO20 CLYHaAs U NYOTUKAYUIO (POMOMAMEPUANO8 8 MEOUYUHCKOM HCYPHATE, BKIIOUAS €20 DNeKMPOHHYIO
eepcuto (0ama noonucanus 21.04.2022).

ABOUT THE AUTHORS

Kanan N. Amiraliyev, PhD candidate at the Department of Oral and Maxillofacial Surgery, Azerbaijan Medical University (Baku,
Azerbaijan). E-mail: k.amiraliyev@gmail.com. Researcher ID (WOS): HII-7802-2022. Author ID (Scopus): 57214147416. ORCID:
0000-0002-0403-1790.

Chingiz R. Rahimov, MD, Professor, Head of the Department of Oral and Maxillofacial Surgery, Azerbaijan Medical University (Baku,
Azerbaijan). Author ID (Scopus): 44161390000. ORCID: 0000-0003-4812-6799.

Namig M. Amiraliyev, MD, DSc, Professor of the Department of Oncology, Azerbaijan Medical University (Baku, Azerbaijan). Author
ID (Scopus): 36118691700. ORCID: 0009-0001-3960-8393.

Ismayil M. Farzaliyev, MD, PhD, Associate Professor of the Department of Oral and Maxillofacial Surgery, Azerbaijan Medical
University (Baku, Azerbaijan). Author ID (Scopus): 38361244500. ORCID: 0000-0001-8317-963X.

AUTHOR CONTRIBUTIONS

Kanan N. Amiraliyev: selection and analysis of literature, initial drafting of the manuscript, participation in operations.
Chingiz R. Rahimov: performing surgery, general project management, analysis of scientific work and final editing.
Namig M. Amiraliyev: performing operations, editing the article, monitoring patients.

Ismayil M. Farzaliyev: development of the concept and design of scientific work.

128

SIBERIAN JOURNAL OF ONCOLOGY. 2023; 22(6): 121-129



OrbIT PABOTbl OHKONTIOMMYECKUX YYPEXOEHUIA

All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding

This study required no funding.

Conflict of interests

The authors declare that they have no conflict of interest.

Compliance with Ethical Standards

The study was conducted in accordance with ethical principles outlined in the Declaration of Helsinki

approved by Ethics Committee of Azerbaijan Medical University (Baku, Azerbaijan), protocol No. 20 dated
October 20, 2021.

Voluntary informed consent

Written informed voluntary consent was obtained from the patient for the publication of a case report and
facial photographs in medical journals (date of signing 21/04/2022).

CUBVPCKM OHKONMOTMMYECKUWM XYPHAT. 2023; 22(6): 121-129 129



