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Introduction. The treatment of malignant neoplasms of the oral mucosa implies a combined treatment, whose first stage generally involves surgery. How-
ever, the most common non-personalized surgical methods are based on resection of the tongue, often affecting more than half of the organ, which can lead
to significant functional deficiency and disability of patients.

Objective. To demonstrate the possibility of tongue defect reconstruction using preoperative computer 3D planning through clinical cases.

Materials and methods. From 2021 to 2024, four patients with primary cancer of the lateral surface of the tongue were operated on using this methodol-
ogy at the Maxillofacial Surgery Department of the NMICO FMBA of Russia. All patients underwent hemiglossectomy and preventive cervical lymphad-
enectomy on the affected side, with simultaneous reconstruction of the tongue using a radial forearm flap. The average age of the patients was 53 years;
males outnumbered females by a ratio of 3:1. Patients presented with stages rT1-rT4; histological examination revealed no regional lymph node involvement
(NO) in any patient. Preoperative instrumental examinations included: magnetic resonance imaging (MRI) of the soft tissues of the maxillofacial area with
contrast enhancement; multislice computed tomography (MSCT) of the maxillofacial area with contrast enhancement; MSCT of the donor area (forearm)
with contrast enhancement; Doppler ultrasound of the brachiocephalic trunk vessels and donor area vessels; transnasal endoscopic laryngoscopy with
swallowing tests (three-swallow test) with video recording. All patients were surveyed preoperatively and postoperatively using EORT QLQ — H&N35,
EORT QLQ — C30, FACT — H&N, MD Anderson, and VHI-10 questionnaires. Patients with abundant hair in the donor area underwent laser hair removal
prior to hospitalization. After performing computer simulation of the surgical intervention using Slicer and Blender software, templates were printed on
a Elegoo Saturn 2 printer. Assessment of speech and swallowing functions was carried out by a speech therapist specializing in these areas using the
Pokrovsky protocol and Vospector-DSI software at both preoperative and postoperative stages. The attending physician performed anthropophotometry
and video recording of patient complaints and speech at all stages of care. The postoperative period was without complications; nasogastric tubes were
removed on the 12th day; the average hospital stay was 14 days.

Results. The flap survival rate was 100% across the entire series of observations. Oncological radicality was achieved at RO for all patients. The average dura-
tion of the surgical intervention was 288 minutes. In three patients, the acoustic parameters of speech were within normal limits (in one patient, this parameter
could not be assessed due to systemic speech underdevelopment caused by hearing impairment). The average syllable intelligibility coefficient according to
Pokrovsky was 88%. All patients adapted to their usual diet and continued their professional activities. According to the results of the EORT QLQ — H&NS35,
EORT QLQ — C30, and FACT — H&N questionnaires, patients rated their quality of life as good in one case and excellent in three cases.

Conclusions. The developed algorithm for preoperative computer planning is promising. The use of surgical templates allowed for adequate oncological
radicality, synchronized the simultaneous work of two surgical teams, reduced the duration of anesthetic assistance (with an average surgical intervention
time of 288 minutes), and achieved good functional and aesthetic results. However, this methodology requires further refinement in a larger group of patients.
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COBPEMEHHbI NOAX0[4 B MUKPOXUPYPIMMYECKOM YCTPAHEHUN OE®EKTOB A3bIKA
C NPUMEHEHUEM KOMMbKOTEPHOIO LIN®POBOIO MJIAHUPOBAHUA

A.A. Xadatpan™, [.H. HazapsH', M.M. HepHerbkuin!, B.O. [IxyraHosa', A.B. ®enocos’, K. 3axapos’, M.b. MNoTtanos', O./. JaHniyk?,
E.B. Ocunerko', E.N. Muxeesa'

T HaumoHanbHbI MEAULIMHCKII UCCNeaoBaTeNbCKU LIEHTP OTOpUHONapuHronori ®eaepasnbHoro Meamnko-6uonormieckoro areHTcTea, Mocksa, Poccus
2 ®epepasbHbIi KIMHNHECKNI LIEHTP BbICOKMX MEAULIMHCKMX TexHonormin ®efepanbHOro Meanko-6uonornieckoro areHTcTea, Mockea, Poccus

BBepeHue. [NpyHLMN NeveHnst 3nokadecTBEeHHbIX HOBOOOPAa30BaHWii CM3NCTONM 060/I04KI POTOBOM NOMOCTM NMoApasyMeBaeT KOMOMHMPOBAHHOE NeveHne,
nepBbIM 3TaNoM KOTOPOro SIBASIETCS XMPYPrUHECKMin METOA,. BONbLUMHCTBO XNPYPrvecKnx METOLOB He SBNSOTCS NepCoHaNM3npoBaHHbIMI 1 OCHOBaHbI
Ha pesekunn a3bika, 3aTparvBatoLlert 6obLle NoNoBUHbI OpraHa, YTo NPUBOAUT K CYLLECTBEHHOMY (DYHKUMOHANbHOMY AehUUnTy ¥ MHBanuamMsaumn na-
LIEHTOB.

Llenb. Ha cepun KNMHUHYECKMX Cy4aeB NPOAEeMOHCTPUPOBATb BO3MOXKHOCTb YCTPaHeHVs AePEKTOB A3biKa C MPYMEHeHNEeM NPeAonepaLoHHOrO KOMMbIO-
TepHoro 3D-nnaHnMpoBaHKs.

Martepuanbl u metogbl. 3a nepuog ¢ 2021 no 2024 r. B ycnosusx otaenerms YiX orey HMNLIO ®PMBA Poccun ¢ npuMeHeHnem KOMMboTEPHOMO Lnd-
posoro 3D-nnaHnpoBaHnst Gbin NPoonepupoBaHbl 4 naymeHTa (3 My>KYH 1 1 >KeHLLMHA) ¢ NepBMYHbIM pakoM B6OKOBOW MOBEPXHOCTU s3blka. CpeaHumii

BO3pacT 60JbHbIX cocTaBun 53 roga. CpenHuii neprod HabnoaeHust 14 mec, 3a nepuon HabMAEHNS HY Y OOHOrO NauneHTa He OblIo OTMEYEHO NPOLOS-
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>KEHHOro pocTa nnn peuyansa HoBoobpasoBaHus. MauneHTbl Obiv NpeacTaBieHbl Co cTaguamu pli1-pT4, 6e3 nopaXkeHnst PerMoHapHbIX IMM@aTUHeCcKnX
y3noB (NO). MauveHTam Ha NpeaonepaLyioHHOM aTane NPOBeLEeHbl MHCTPYMEHTabHbIE U KIMHWKO-NabopaTopHble NCCNEA0BaHWs MO CTaHAAPTU3NPOBaH-
HOMY MpOTOKOy. [ANna oueHKn athEKTUBHOCTIN NEYEHMS 1 Ka4eCcTBa »XXM3HW BCE NauMeHTbl Ha npefonepaLoHHOM 1 MocTonepaumMoHHOM aTanax obiv
aHKeTVpPOBaHbl MO ONPOCHKKaM EBpOnenckon opraHn3aumm no UCCNe0BaHMIO 1 NEHEHNIO paka rosoBbl U LUEN.

KomnbloTepHOe MOLEeNMpOoBaHMe OMepaTVBHOrO BMeLLATeNbCTBA OCYLLECTBAANOCH B nporpammMax Slicer n Blender, neyaTb LWabnoHOB BbINONHANACH
Ha 3D-npuHTepe Elegoo Saturn 2. MNpowraBeaeHa oueHKa yHKLUMA peYn 1 rnoTaHus ¢ MCMofib30BaHMeEM NpoTokoa MoKPOBCKOro 1 NporpamMmmHoro obe-
cnedeHunst Vospector-DSI Ha npefonepauymoHHOM 1 MocTonepaLMoHHoOM atanax. Jleqatim Bpaiom NpoBoAMIMCE aHTPONOOTOMETPUS 1 BUAEOMUKCaLMS
peyn NaLMeHTOB 1 X Xanob Ha Bcex aTanax Kypawuu.

PesynbTraTbl. Bcem naupeHTam 6bina BbINOIHEHa rEMUMMOCCIKTOMUS 1 NPOoUnaKTnieckas LwenHas nMMMMOaNCCEKLNS Ha CTOPOHE NOPaXKEHNS C OJHO-
MOMEHTHOW PEKOHCTPYKLMEN A3blKa JIyHeBbIM TOCKYTOM MPEArnieybsa C NCNob30BaHNEM NPefonepauioHHOro KoMnboTepHoro 3D-nnaHnposaHns. Bol-
>KNBaEMOCTb NIOCKYTOB cocTasuna 100% Bo Bcet cepun HabnofeHnn. OHKoNorndeckas paamkanbHOCTb Y BCeX NaumeHToB 6bina obecnedeHa RO. CpefHee
BpPEeMsl OrnepaTuBHOIO BMeLLaTeNbCTBa CocTaBmno 288 MUH. MocTonepaumoHHbI Neprog, Npoxoamn 6e3 0CNOXeHWeN, CpefHUI Nepuog, NpedbiBaHns na-
LIMEHTOB B CTauuoHape coctaBun 14 cyT, otaaneHHbll nepuog HabnoaeHnss — ot 6 4o 20 mMec. Y BCex NMaumeHToB OOCTUMHYT XOPOLUNIA 9CTETUHECKNI
pesyneTaT, akyCTU4ecKme napameTpbl peyn B npefenax HopMasbHbIX 3HA4YEHWI, CPefHUIA KO MOULMEHT CNOroBOl PasbopYMBOCTN peyn No MNoKpoBCKOMY
cocTaBun 88%. Bce naumeHTbl 66111 afanTnpoBaHbl K CBOE NPYBbLIYHOM AneTe 1 NpohecCcnoHanbHom AeaTenbHoCT 6e3 orpaHndeHnii. Mo peadynsratam
OMNpPOCHMKOB EBponelickor opraHmnaaummn no MCCneaoBaHmio 1 NedeHnio paka ronosbl 1 wew (European organization for research and treatment of cancer
(EORTC) quality of life questionnaires for head and neck module (QLQ-H&N35), European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire) naLneHTbl OLEHNAN Ka4eCTBO CBOEW »KN3HW MOC/e OMNepaTUBHOMO NIeYEHNSt Kak XOpoLLee B TPEX Cy4asix 1 OTNIMYHOE B OAHOM Cly4ae.
BbiBOAbI. ICN0ONb30BaHHbI HAMY anropyuTM NpeaonepaLoHHOro KoMnbloTepHoro 3D-NnaHMpoBaHNs SBNSETCS NePCneKTUBHbIM. [prMeHeHne onepawm-
OHHbIX LLIabIOHOB NMO3BOSINIO AOCTUYb a4EKBATHOM OHKONMOMMHYECKOW PaANKaNbHOCTIN, CUHXPOHN3MPOBATL PaboTy ABYX XMPYPrdecknx bpura, CokpatTnTs
BPEMS aHeCTe3MNON0orMYecKoro Nocobus (CpegHee BpeMs onepaTnBHOrO BMeLLaTenbcTea 288 MUH) U 4OCTUYb ONTUMaNbHBIX (DYHKLMOHABbHBIX 1 3CTe-
TUHECKMX PedynsTaToB. Beuay NOABMXKHOCTY A3blKa U U3MEHYMBOCTU ero hopMbl TpebyeTCcsa co3aaHmne HoBbIX MPOTOKONOB MNPEfonepaLOHHON NHCTPY-
MEHTaNbHON ANarHOCTUKM A1S CTaHAaPTM3aLMN NONOXKEHWS A3blka B POTOBOK NonocTu. [JaHHas MeToavka TpebyeT AasnbHenwero CoOBepLLEHCTBOBAHNS
Ha 6onblUei rpynne nauneHToB.

KnioyeBble cnoBa: pak 53blka; reMUrIOCCIKTOMUS; MUKPOXUPYPIUS; TyHEBOM NOCKYT; CBOBOAHbIA NIOCKYT; 3D-PEKOHCTPYKLINS; PEKOHCTPYKLMS A3bIKa;
3D-npuHTEp
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INTRODUCTION

Malignant neoplasms (MN) of the head and neck occupy
the sixth place in the structure of general oncologic mor-
bidity; in 90% of cases, MNs are presented by squamous
cell cancer. Of cancers in the head and neck region, oral
cancer is the most commonly occurring malignant neo-
plasm. The leading localization of all tumor formations of
the oral cavity in 60% of cases is the tongue with the same
frequency of lesions of both the right and left halves of the
tongue [1-3]. In the structure of oncologic diseases in the
period 2013-2020 in Russia, the incidence of oral mucosal
tumors amounted to about 1.9% according to different
sources [4].

One of the main approaches for the treatment of ma-
lignant neoplasms of the oral mucosa at the first stage
involves surgery. However, resection of even a part of the
tongue significantly affects processes of swallowing and
speech formation, resulting in a functional reduction in
quality of life [5-10]. The current state of the art in the
treatment of patients with tongue defects involves the use
of free revascularized flaps on microvascular anastomo-
ses [5, 10, 11].
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In 1981, Yang described a method of using radial fas-
ciocutaneous forearm flap to repair defects in various ar-
eas of the human body. This method has steadily taken its
place in the arsenal of reconstructive surgeons. A flap is
a thin plastic material with a permanent vascular anatomy
and a long vascular pedicle. In tongue reconstruction, the
flap is used for defects that form following hemiglossec-
tomies; in order to increase its volume, it can be provided
with an additional amount of adipose tissue harvested from
the patient’s forearm. Moreover, sensitive reinnervation of
the flap can be accomplished at the expense of the forearm
cutaneous nerve [12].

Many techniques for cutting a forearm cutaneous fascial
flap (bilobed flap) and adapting the flap to the defect edges
have been described [13]. However, these methods cannot
be called personalized due to the impossibility of subject-
ing them to mathematical analysis and obtaining adequate
information about the required flap parameters. The use of
digital technologies in reconstructive surgery of the tongue
makes it possible to obtain a predictable and standardized
result, contributing to the reduction of the operative time of
intervention due to the possibility of simultaneous work of
two teams [14].
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The use of intraoperatively cut resection 2D-templates,
most often on paper, when planning soft tissue autografts,
has its disadvantages, including the impossibility of design-
ing the template in advance due to the template’s creation
following excision of the tumor mass and visualization of
the tongue defect based only on the visual control of the
surgeon. This moment causes prolongation of anesthesio-
logic and surgical aids due to the impossibility of simultane-
ous work of two surgical teams. Another disadvantage of
the 2D technique is also due to a lack of information at the
preoperative stage about the planned volume of tongue re-
section and tumor size. This is due to the impossibility of
assessing the subsequent loss of tongue volume associated
with radiation therapy and/or flap atrophy prior to surgical
intervention [15-16]. To solve this problem, we tested the
proposed method of tongue defect repair with a soft tissue
flap in cancer patients requiring tongue resection. The ap-
proach involves one-stage tongue reconstruction based on
3D computer planning and creation of resection templates.
Scientific novelty is confirmed by the Russian patent for in-
vention N0.2024104882 “Method of tongue defects elimina-
tion after partial glossectomy”, published on 07/04/2024.

The study purpose was to demonstrate on a series of
clinical cases the possibility of tongue defect repair using
preoperative computerized 3D planning.

Table 1. Summary data of patients

MATERIALS AND METHODS

From 2021 to 2024, 4 patients (three men and one
woman) diagnosed with primary cancer of tongue later-
al surface were operated on at the Maxillofacial Surgery
Department of the “National Medical Research Center for
Otorhinolaryngology of the Federal Medical and Biological
Agency” using a microsurgical tongue defect repair tech-
nique based on 3D computerized digital planning. Patients
were presented with stages of tumor process development
pl1-pT4a, without regional lymph node involvement (NO),
confirmed by the results of histological examination. The
average age of the patients was 53 years. All patients un-
derwent hemiglossectomy and preventive lymphodissec-
tion on the side of the lesion with one-stage reconstruction
of the tongue with a radial forearm flap. The patients’ sum-
mary data are shown in Table 1.
Instrumental methods of research at the preoperative
stage included:
® magnetic resonance imaging of soft tissues of the max-
illofacial region with contrast enhancement (MRI of the
maxillofacial region with contrast) to clarify the stage of
the process according to the T-criterion (international
classification of oncological tumors) and assess the
spread of the tumor process in the tissues of the tongue;

Patients
Patient data
1 2 3 4
Gender Male Male Male Female
Age, years 40 50 50 70

Location of tumor Right lateral surface of

Left lateral surface of

Right lateral surface of Right lateral surface of

the tongue the tongue the tongue, root of the the tongue
tongue
Stage of tumor process according to TNM* pPT2NOMO pPT2NOMO pT4aNOMO pT1INOMO

Resection feature Resection of the right
lateral surface of the
tongue with preservation

of the tongue tip and root

tongue with preservation
of the tongue tip and root

Resection of the left
lateral surface of the

Resection of the right
lateral surface, tip and
root of the tongue

Resection of the right
lateral surface of the
tongue with preservation
of the tongue tip and root

Percentage of resected volume from 40 40 60 40
tongue volume, %

Flap dimensions length/width, mm 50/40 57/72 71/65 60/40
The timing of flap collection, min 125 115 90 130
Resection time, min 80 92 97 82
Time of surgical intervention, min 310 270 295 280
Hospitalization time, days in hospital 13 14 15 14
Period of nasogastric tube removal, days 12 12 12 12
Pokrovsky index, % 93 _ 73 95
Postoperative complications Venous stasis of the flap no no no
Observation period, months 21 16 16 6

Oncologic status Relapse-free course

Relapse-free course Relapse-free course Relapse-free course

assessment (1 to 7 points)

Patient/s status at the moment of article alive alive alive alive
publication
Self-questionnaire quality of life 6 (good) 6 (good) 6 (good) 7 (excellent)

Table prepared by the authors using their own data

Note: * — TNM (international classification of oncological tumors, where T — tumor, the prevalence of the primary tumor, N (nodus) the presence, absence and
advance of metastases in regional lymph nodes, M (detached metastases), the presence or absence of detached metastases.
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e multispiral computed tomography of the maxillofacial
region with contrast enhancement to select recipient
vessels;

e determination of the vascular flow of the external carotid
artery basin and exclusion of intravascular pathologies
(occlusion, thrombosis);

e multispiral computed tomography of the donor area
(forearm) with contrast enhancement (MSCT with con-
trast enhancement) to take into account the diameter of
the main trunk vessels, to detect anomalies of the vas-
cular channel and anatomical features of the vessels;

e Doppler ultrasound of the brachiocephalic trunk vessels
and vessels of the donor area.

To select the donor area (upper extremity of the fore-
arm), a clinical assessment of arterial patency and collateral
blood supply of the hand by Allen test was performed. To
assess swallowing function, transnasal endoscopic laryn-
goscopy with swallowing tests (three-glottic test) with video
recording was performed in all patients.

All patients at the preoperative and postoperative stag-
es were surveyed using quality of life questionnaires rec-
ommended by the European Organization for Research
and Treatment of Cancer (EORTC) for head and neck mod-
ule (QLQ-H&N35), (EORTC Quality of Life Questionnaire).
The questionnaire additionally included MD Anderson and
Voice Handicap Index (VHI-10) scales, which have higher
specificity for patients treated for oropharyngeal cancer.
The questionnaires were administered at prehospital and
at each follow-up visit after 1, 3, 6, and 12 months. Patients
with abundant hair in the donor area underwent laser
hair removal at the prehospital stage. Speech and swal-
lowing functions were assessed by a staff phoniatrician
(speech and swallowing specialist) using the Pokrovsky
protocol and Vospector-DSI software at the preoperative
and postoperative stages [19]. The attending physician
performed anthropophotometry and video recording of
patients’ speech and complaints at all stages of the cura-
tion. Treatment tactics for all patients were determined at
the oncologic consilium on the basis of the A.l. Burnazyan
Federal Medical Biophysical Center.

Computer modeling of the surgical intervention was
performed using Slicer and Blender software; the tem-
plates were printed on a Formlab 3 3D printer.

RESULTS

One week before the surgical intervention, computerized
preoperative planning was carried out based on the data of

Figure prepared by the authors

Fig. 1. Preoperative 3D computer planning
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the MSCTs of the maxillofacial region upper extremities, as
well as the MRI of the maxillofacial region. For this purpose,
tongue tissues were contoured slice-by-slice with a step of
5-7 slices.

Further on the basis of mathematical interpolation
methods using Slicer and Blender software the selected
volume of the formation was determined taking into ac-
count the indentation from the tumor borders of 1.5 cm
to reach the edges of the resection borders RO. The ob-
tained data were converted to surface area and adapted
to the topography of the donor arm by placing the surface
of the stencil template over the axial vessels (radial ves-
sels) to incorporate them into the flap. The surface area
of the flap was increased by 15% taking into account
possible flap shrinkage after radiation therapy. Thus, two
templates were made: a resection template for hemiglos-
sectomy and a template for cutting the skin area of the
radial flap (Fig. 1).

Following coordination of preoperative planning with
the operating surgeons, the digital project in the form of an
STL (stereolithographic) model was sent for printing on an
Elegoo Saturn 2 3D printer. The average time of template
printing was 40-50 min.

Surgical interventions were performed by two teams
of surgeons according to the standard protocol. The first
team of surgeons performed tongue tumor ablation using
a resection template, cervical lymphodissection, and isola-
tion of recipient vessels of the neck (Fig. 2).

Each patient underwent emergency intraoperative edge
biopsy (6 preparations) of the resection, in all cases the re-
section edges were RO (Fig. 3).

The second team of surgeons simultaneously isolated
the radial flap using a template. The average time of the
resection stage was 87 min. The average time of flap har-
vesting was about 115 min. Radial flap isolation in all cases
was performed with inclusion of the radial artery and vena
comitans, as well as the lateral cutaneous nerve of the fore-
arm (Fig. 4). Following flap isolation, the vascular pedicle of
the graft was cut off and the graft was moved into the oral
cavity.

After affixing the skin site of the flap to the remaining
part of the tongue with guiding sutures, the donor vessels
were carried out in a tunnel formed in the soft tissues of
the floor of the mouth, after which the microsurgical stage
was performed. Anastomosing of the radial artery with the
facial artery was performed in all cases according to the
type of “end-to-end” anastomosis; similarly, vena comitans
were anastomosed with the external jugular vein. At the
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Figure prepared by the authors

Fig. 2. Marking the resection area using a resection template for visualizing a malignant neoplasm of the tongue affecting its lateral surface

final stage, neurorrhaphy of the lateral cutaneous nerve and
lingual nerve was performed in two cases, while neuror-
rhaphy of the hyoid nerve (end-to-side type) was also car-
ried out in two cases. The average time of the microsurgical
stage was 45 min. After restarting the blood flow, the filling
of the donor vessels was assessed visually and using a
portable Doppler Minidop (Bioss). When the flap had been
successfully adapted to the remaining part of the tongue
with resorbable Vicryl 3.0 thread, layer-by-layer wound clo-
sure was performed (Fig. 5).

The postoperative period in most patients was unevent-
ful. Only one patient had venous stasis of the flap 3 hours
after the surgical intervention; in this case, a revision sur-
gery with repeated venous anastomoses was performed.
The postoperative period passed further in this patient

APEXMED _
& A 0 )

>

Figure prepared by the authors

Fig. 3. Removed tongue preparation

without peculiarities. The nasogastric tube was removed in
all patients on the 12th day; the average period of hospitali-
zation was 14 days (Fig. 6).

DISCUSSION

Computer modeling is widely used in reconstructive max-
illofacial surgery to eliminate bone defects of the maxil-
lofacial region to facilitate the performance of complex re-
constructive surgeries with a predictable result. However,
in the elimination of soft tissue defects of the maxillofa-
cial region, the use of surgical templates remains poorly
studied. The complexity of applying this technique and
planning soft tissue autografts lies in the absence of sta-
ble supporting bone elements, as well as the need to not
only restore the volume of tissues, but also to ensure their
proper mobility [14].

The first use of resection templates — namely, resec-
tion 2D-templates in the planning of soft tissue autografts
for replacing the deficit of tongue tissues — was first de-
scribed by R.M. Baskin et al. [15].

It should be noted that the results of the application of
computerized planning and template surgery for the elimi-
nation of soft tissue defects of the tongue and the floor
of the mouth are not described in the Russian scientific
literature; in the foreign literature, we found only two original
articles covering this issue [16-17].

The closest approach to the one tested by us is that pre-
sented by H. Koumoullis, who first proposed a method of
using 3D modeling and template surgery to perform tongue
reconstruction following glossectomy using Personalized
Patient-specific Planning of Soft Tissue Reconstruction
(PANSOFOS) [16]. The author noted the possibility of
personalized reconstruction of soft tissues of the head
and neck with a soft tissue autograft using 3D-planning.
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Figure prepared by the authors

Fig. 4. Marking a flap using a template. Radial flap on a vascular pedicle

However, the main disadvantage of his proposed technique
consisted in an inability to predict the planned volume of
tongue resection at the preoperative stage or to determine
the loss of organ volume after radiation therapy and/or flap
atrophy.

Lu H, Qin J, Yue R, Liu C et al describe a method
of tumor visualization using computed tomography data
to perform precision resection of midline tongue tumors
without disturbing blood flow through the facial arteries.
However, this technique did not involve the use of surgical
templates [17].

Sinha P et al proposed a method of tongue tumor visu-
alization by printing a physical model of the patient’s tongue
on a 3D printer with an alternative color of the tumor at the
preoperative stage, allowing surgeons to carry out a better
assessment of the extent of tumor spread. However, this
approach did not include the fabrication of either resection
templates or templates for free flap cutting [18].

In approbation of the above approach (preoperative
planning of soft tissue reconstructive autografts), we and
a number of authors [19] noted a significant decrease in
the time of surgical intervention, which significantly reduces
intraoperative risks for the patient and reduces the financial
costs of anesthesia care.

The described approach to tongue defect elimina-
tion following removal of malignant neoplasm using

Figure prepared by the authors

Fig. 6. Anthropophotometry one month after surgery
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Figure prepared by the authors

Fig. 5. View of the flap after suturing the wound and restarting the blood flow

computer-aided digital planning, which is based on
previously performed surgical intervention in the digital
field, can be used to accurately (with an error of 0.2 mm)
determine the boundaries of the tumor. To ensure the
required oncologic radicality (clean margins), the resec-
tion template includes a parameter such as an oncologic
margin of 1.5 cm from the tumor. The stencil for the cu-
taneous fascial flap pattern, which takes into account
the volume of the resected part of the tongue, has an
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increased volume of 15% to level out postoperative scar-
ring and reduce flap volume.

Despite the availability of modern protocols for sup-
pressing artifacts from metal prosthetic restorations dur-
ing head and neck radiology, not all patients were able
to achieve objective visualization of the soft tissues of the
tongue and floor of the oral cavity. Most of our patients
had metal orthopedic constructions (gold, cobalt-chro-
mium alloy) in the oral cavity at the time of treatment. In
order to level out artifacts in radial methods of diagnos-
tics (MRI, MSCT) and following a clinical examination of
the oral cavity, the staff dentist-orthopedist removed all
metal prosthetic constructions and replaced them with
plastic crowns.

The problem of tongue mobility and changes in its
volume due to muscle contraction at the stage of ra-
dial diagnosis remains a significant problem, whose
solution will be presented in subsequent studies. In
order to standardize preoperative planning, the need
to create specialized protocols for the position of the
tongue in the oral cavity at the diagnostic stages seems
relevant.
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