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I ntroduction. 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.

Маterials 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 

(N0) 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 R0 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&N35, 

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.

Keywords: tongue cancer; hemiglossectomy; microsurgery; radial flap; free flap; 3D reconstruction; tongue reconstruction; 3D printer

For citation: Khachatryan A.A., Nazaryan D.N., Chernenky M.M., Dzhuganova V.O., Fedosov A.V., Zakharov G.K., Potapov M.B., Danischuk O.I., 

Osipenko E.V., Mikheeva E.I. Modern approach in microsurgical elimination of tongue defects using computerized digital planning. Extreme Medicine. 

2024;26(3):98–105. https://doi.org/10.47183/mes.2024-26-3-98-105

Funding: the study was performed without any sponsor support.

Compliance with ethical principles: the study was conducted in accordance with the Declaration of Helsinki “Ethical Principles of Medical Research Involv-

ing Human Subjects” of 1964 (ed. 2008). All patients signed a voluntary informed consent for the study.

Potential conflict of interest: the authors declare no conflict of interest. 

 Arbak A. Khachatryan drarbak@yandex.ru 

Received: 6 Aug. 2024   Revised: 3 Oct. 2024 Accepted: 3 Oct. 2024

СОВРЕМЕННЫЙ ПОДХОД В МИКРОХИРУРГИЧЕСКОМ УСТРАНЕНИИ ДЕФЕКТОВ ЯЗЫКА 
С ПРИМЕНЕНИЕМ КОМПЬЮТЕРНОГО ЦИФРОВОГО ПЛАНИРОВАНИЯ 

А.А. Хачатрян1, Д.Н. Назарян1, М.М. Черненький1, В.О. Джуганова1, А.В. Федосов1, Г.К. Захаров1, М.Б. Потапов1, О.И. Данищук2, 

Е.В. Осипенко1, Е.И. Михеева1

1 Национальный медицинский исследовательский центр оториноларингологии Федерального медико-биологического агентства, Москва, Россия

2 Федеральный клинический центр высоких медицинских технологий Федерального медико-биологического агентства, Москва, Россия

Введение. Принцип лечения злокачественных новообразований слизистой оболочки ротовой полости подразумевает комбинированное лечение, 

первым этапом которого является хирургический метод. Большинство хирургических методов не являются персонализированными и основаны 

на резекции языка, затрагивающей больше половины органа, что приводит к существенному функциональному дефициту и инвалидизации па-

циентов.

Цель. На серии клинических случаев продемонстрировать возможность устранения дефектов языка с применением предоперационного компью-

терного 3D-планирования.

Материалы и методы. За период с 2021 по 2024 г. в условиях отделения ЧЛХ ФГБУ НМИЦО ФМБА России с применением компьютерного циф-

рового 3D-планирования были прооперированы 4 пациента (3 мужчин и 1 женщина) с первичным раком боковой поверхности языка. Средний 

возраст больных составил 53 года. Средний период наблюдения 14 мес, за период наблюдения ни у одного пациента не было отмечено продол-
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женного роста или рецидива новообразования. Пациенты были представлены со стадиями рТ1–рТ4, без поражения регионарных лимфатических 

узлов (N0). Пациентам на предоперационном этапе проведены инструментальные и клинико-лабораторные исследования по стандартизирован-

ному протоколу. Для оценки эффективности лечения и качества жизни все пациенты на предоперационном и постоперационном этапах были 

анкетированы по опросникам Европейской организации по исследованию и лечению рака головы и шеи.

Компьютерное моделирование оперативного вмешательства осуществлялось в программах Slicer и Blender, печать шаблонов выполнялась 

на 3D-принтере Elegoo Saturn 2. Произведена оценка функций речи и глотания с использованием протокола Покровского и программного обе-

спечения Vospector-DSI на предоперационном и постоперационном этапах. Лечащим врачом проводились антропофотометрия и видеофиксация 

речи пациентов и их жалоб на всех этапах курации.

Результаты. Всем пациентам была выполнена гемиглоссэктомия и профилактическая шейная лимфодиссекция на стороне поражения с одно-

моментной реконструкцией языка лучевым лоскутом предплечья с использованием предоперационного компьютерного 3D-планирования. Вы-

живаемость лоскутов составила 100% во всей серии наблюдений. Онкологическая радикальность у всех пациентов была обеспечена R0. Среднее 

время оперативного вмешательства составило 288 мин. Постоперационный период проходил без осложенией, средний период пребывания па-

циентов в стационаре составил 14 сут, отдаленный период наблюдения — от 6 до 20 мес. У всех пациентов достигнут хороший эстетический 

результат, акустические параметры речи в пределах нормальных значений, средний коэффициент слоговой разборчивости речи по Покровскому 

составил 88%. Все пациенты были адаптированы к своей привычной диете и профессиональной деятельности без ограничений. По результатам 

опросников Европейской организации по исследованию и лечению рака головы и шеи (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) пациенты оценили качество своей жизни после оперативного лечения как хорошее в трех случаях и отличное в одном случае.

Выводы. Использованный нами алгоритм предоперационного компьютерного 3D-планирования является перспективным. Применение операци-

онных щаблонов позволило достичь адекватной онкологической радикальности, синхронизировать работу двух хирургических бригад, сократить 

время анестезиологического пособия (среднее время оперативного вмешательства 288 мин) и достичь оптимальных функциональных и эсте-

тических результатов. Ввиду подвижности языка и изменчивости его формы требуется создание новых протоколов предоперационной инстру-

ментальной диагностики для стандартизации положения языка в ротовой полости. Данная методика требует дальнейшего совершенствования 

на большей группе пациентов.

Ключевые слова: рак языка; гемиглоссэктомия; микрохирургия; лучевой лоскут; свободный лоскут; 3D-реконструкция; реконструкция языка; 
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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].

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 No.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.

МАТЕRIALS 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 

pT1-pT4a, without regional lymph node involvement (N0), 

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;

Table 1. Summary data of patients

Patient data
Patients

1 2 3 4

Gender Male Male Male Female

Age, years 40 50 50 70

Location of tumor Right lateral surface of 

the tongue

Left lateral surface of 

the tongue

Right lateral surface of 

the tongue, root of the 

tongue

Right lateral surface of 

the tongue

Stage of tumor process according to TNM* рТ2N0M0 рТ2N0M0 рТ4аN0M0 рТ1N0M0

Resection feature Resection of the right 

lateral surface of the 

tongue with preservation 

of the tongue tip and root

Resection of the left 

lateral surface of the 

tongue with preservation 

of the tongue tip and root

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 

tongue volume, %

40 40 60 40

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

Patient/s status at the moment of article 

publication

alive alive alive alive

Self-questionnaire quality of life 

assessment (1 to 7 points)

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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• multispiral computed tomography of the maxillofacial 

region with contrast enhancement to select recipient 

vessels;

• determination of the vascular flow of the external carotid 

artery basin and exclusion of intravascular pathologies 

(occlusion, thrombosis);

• 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;

• 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.I. 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 

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 R0. 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 R0 (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 

Figure prepared by the authors 

Fig. 1. Preoperative 3D computer planning
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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 

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. 

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

Figure prepared by the authors

Fig. 3. Removed tongue preparation
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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 

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 

Figure prepared by the authors

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

Figure prepared by the authors

Fig. 6. Anthropophotometry one month after surgery

Figure prepared by the authors

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

CONCLUSIONS

The proposed 3D computerized planning method has dem-

onstrated its utility in achieving accurate preoperative surgical 

planning. The use of surgical templates to achieve adequate 

oncological radicality (due to the pre-planned resection zone), 

synchronization of the work of two surgical teams, and re-

duction of the anesthesia time (average time of surgical in-

tervention 288 min) demonstrates good functional and aes-

thetic results. The resection template provides a means for 

neoplasm removal in accordance with oncological principles; 

the template-pencil is used to accurately mark the shape and 

volume of the free microsurgical flap to in order to eliminate 

the tongue defect. However, due to the mobility of the tongue 

and the variability of its shape, new protocols for preopera-

tive instrumental diagnostics are required for standardizing the 

position of the organ in the oral cavity. Thus, due to the need 

to develop new reconstructive operations to improve function-

al and reduce traumatization without compromising oncologic 

radicality, the presented surgical intervention approach repre-

sents a promising direction requiring further refinements and 

approbation on a larger group of patients.
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