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TENSION-FREE THYROIDECTOMY — RESULTS OF THE INITIAL 77 OPERATIONS
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BACKGROUND: Surgeons from all over the world make considerable efforts to reduce thyroid intraoperative complications
such as recurrent laryngeal nerves trauma and parathyroid vascular supply damage.

AIM: The aim of the study was improving thyroidectomy technique to reduce the rate of postoperative complications.
MATERIALS AND METHODS: Inclusion criteria were primary thyroid operation in cases of papillary or medullary cancer, follicular
tumours (Bethesda IV) and Grave's disease. Thyroid volume ranged from 12-70 ml. Tension-free technique of thyroidectomy (TFT) was
suggested by the authors of this study. Key points of TFT are the following: the first step is the complete dissection of Berry ligament
fibers and terminal branches of lower thyroid arteries and vein. There is only lateral traction while medial traction is not applied at all.
Mobilization of the upper parathyroid gland is performed at the medial thyroid surface. Thyroid lobe is extracted out of its bed begin-
ning with the lower pole only after complete dissection of Berry's ligament, vessels and parathyroid glands. The last step of the opera-
tion is the dissection of the upper pole thyroid vessels. The mobilized lobe is easily withdrawn downwards, that leads to space increase
between external branch of the superior laryngeal nerve and the upper pole of the lobe. Transient and continuous neuromonitoring
as well as optical magnification and headlamps were used during operations. Vocal cords function was controlled before and after
surgery (on the first day) by means of ultrasound or endoscopic laryngoscopy. lonized calcium and parathyroid hormone levels were
checked in cases of total thyroidectomy group on the day of surgery, on the 1st and 14th postoperative days.

RESULTS: 77 consecutive patients were included into the study (continuous sampling of patients). 33 hemithyroidectomies,
13 hemithyroidectomies with central ipsilateral neck dissection, 21 thyroidectomies, 8 thyroidectomies with central neck dis-
section, 2 thyroidectomies with central and lateral neck dissection were performed by the same surgeon. All the operations
were performed by tension-free technique (TFT). There were no cases of loss of signal from the recurrent laryngeal nerves
function during all the operations. One case of postoperative transient hypoparathyroidism finished with normalization of
parathyroid hormone and calcium levels in 2 weeks after the operation.

CONCLUSION: initial experience in TFT allows to recommend this procedure for further practicing and examination.

KEYWORDS: tension-free thyroidectomy; TFT; thyroidectomy technique; thyroidectomy complications.

MEAUAJIbHAA TUPEOUADKTOMUA — PE3YJIbTATbI MEPBbIX 77 ONMEPALIUIA
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'KNMHWKa BbICOKUX MeanLUMHCKUX TexHonorui um. H.M. NMuporoea CaHKT-INeTepOyprckoro rocyqapcTBEHHOro
yHuBepcuTeTa, CaHkT-MNeTepbypr, Poccus
2CeBepo-3anafHblii LLeHTP SHAOKPUHOMOMY 1 SHOOKPUHHON xupyprum, CaHkT-MNeTepbypr, Poccus

OBOCHOBAHMUE. Xvpypramu Bo BCeM MUpe NPUKNaAbiBalOTCA 3HAUUTENbHbIE YCUNUA A1 CHUXKEHWA BEPOATHOCTY pa3BU-
TWA OCNOXKHEHNI MPY onepaLmax Ha WNToBUAHOM xene3e (LK), Takux Kak TpaBmaTr3aLmsa BO3BPaTHbIX TOPTaHHbIX HEPBOB,
HapyLUeHNe KPOBOCHA0XeHUs OKONOLMTOBUAHBIX »Kenes.

LLEJ1b. CoBepLueHCTBOBAHNE METOAUKM TUPEOUAIKTOMUN ANA CHUXKEHUA PUCKa NOCIeonepauNoHHbIX OCOXKHEHWIA.
MATEPUAJIbl U METOAbI. KpuTeprem BKNOYEHUA B MCCNefoBaHUe ABUNACh NepBuUYHada onepauma Ha LK. NMokasaHnamn
K onepauum ABUANCH NanWspHbIA 1 MegynnsapHbIi pak LXK, donnmkynapHbie onyxonu (Bethesda V), 6onesHb [perieca. O6b-
em LK y nauymeHToB Haxogwnca B npegenax 12-70 mn. Hamum 6bina npefnoxeHa MeToarKa MeauanbHoOW TMPeorasKTOMMK,
OT/IMYAIOLLAACA OT Hanbosee YacTo MCMOMb3yeMOI METOAUKU OnepaLun PAAOM 0COBEHHOCTEN: MPOBEAEHNEM MONTHOW ANCCEK-
Lu1un cBA3KM beppu n pacceyeHnem TepmMmnHasbHbIX BETBEN HUXKHUX LUTOBUAHBIX apPTEPUIA 1 BEHbI B KaYecTBe NepBoro 3tana
onepauuu; Hannymem TONbKO natepanbHomn Tpakumm gonu WK npu nonHOM OTCYyTCTBUM Tpakuun B MeananbHOM Hanpasne-
HUK; MOOUN3aUMEN BePXHEN OKOMOLUTOBUAHOW »enesbl C MeananbHol noBepxHocTu fgonu LLXK; BbiBefieHeM B onepaumoH-
Hyto paHy gonu LXK, HaurHas oT HUXKHETO NOJoCa, TONBKO NOC/e NOMHOW Mobrnm3saumn onm ot ceA3Ku beppw, cocynos, oko-
NOLWMTOBUAHDIX Xefe3; nepeceyeHnem COCyAoB BepXHEro rnostoca Jonuv B KayecTse NocnefHero stana onepayuu, npy 3Tom
MOSTHOCTbIO MOBUNN30BAHHAA [OJA JIEFKO OTBOAWTCA BHU3, UTO YBEIMUUBAET PACCTOSIHME MEXY HAPY>KHOV BETBbIO BEPXHETO
ropTaHHOIO HepBa 1 BePXHMM Nosocom gonu. [Mpu onepaumax NPUMeHANNCH NepeMeHHbIN 1 MOCTOAHHBIV HEMPOMOHUTOPWHT,
ONTUYECKOE YBENIMYEHME, HANTOOHDBIN OCBeTUTENb. KOHTPOIb GYHKLMY rOpTaHW NPOV3BOAUIICA 0 Onepaumm 1 B 1-e nocneone-
paumroHHble cyTKu. [Tocne npoBeaeHWA TMPEona3KTOMUM MPOU3BOAMINCA KOHTPOSIb YPOBHA NAapaTropMOHa U MOHU3NPOBAHHO-
ro KanbLus KpoBu (B AeHb onepauuu, Ha 1-i nocneonepaunoHHbIi AeHb, Yepes 14 gHel nocnie onepayun).
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PE3YJIbTATbI. MeToguka 6bina npuMeHeHa O4HUM XUPYProm npv NposefeHnn 77 nocnefoBaTtefibHbIX onepaumin Ha LK.
B xope nccnefoBaHus BbIMOAHEHO 33 1063KTOMUK, 13 NOGIKTOMMIA C UNCUNATEPANTbHOM LEHTPaNIbHON WelHon numdoaunc-
cekuuen, 21 TMpeonasKToMusa, 8 TUPEOUAIKTOMUI C LEHTPASIbHOW LWenHON numdoanccekumnen, 2 TMpeonasKToOMUM C LieH-
TpanbHol 1 60KoBON WenHon Numdoamccekunen. HapylweHus GyHKLMM BO3BPATHOIO rOpTaHHOTO HEPBa He BCTpeyvanochb
HWU B OQHOM criyyae. TpaH3UTOPHbIN rmnonapaTnpeos oTMeYeH y OAHOro nauueHTa, OgHaKko yepes 2 Hef nocse onepauun
YPOBHM MapaTropMoHa 1 KanbLUma KPOBM HOPMaM30BaInCh.

3AKNIOYEHUE. MNepBuryHble pe3ynbTaThl UCC/IedOBaHWA NO3BONAIT PEKOMEHA0BATb AaHHY METOAWKY K AaNbHelLeMy 1c-

NONb30BaAHUIO N N3YYEHUIO.

KJTIOYEBbIE CJIOBA: MeduanbHas mupeoud3Kmomus; Memooukd mupeoud3KmomMuu; OCJIOXKHEHUS NOC/1e mupeoud3Kmomuu.

BACKGROUND

Thyroid gland surgery can result in several complications,
including inferior laryngeal (recurrent) nerve palsy, hypopar-
athyroidism, superior laryngeal nerve palsy, and bleeding,
which are most common and clinically significant [1, 5].
Significant efforts are made by surgeons worldwide to re-
duce the probability of occurrence of these complications.
The main tendency to control the above-mentioned compli-
cations includes improvement of the technical means during
the surgery, namely the using intraoperative neuromonitor-
ing to control the condition of the laryngeal nerves [2], find-
ing the parathyroid glands and controlling their perfusion [3],
and ligating the vessels and separating the tissues (harmonic
scalpel and electrocoagulation) [4]. Great importance is also
attached to the accumulation by surgeons of experience
in performing surgeries on the thyroid gland [5].

Thyroidectomy technique. Relatively, few scientific works
focused on improving the basic technique of thyroidectomy.
The technique of this surgery is rather standard. In the over-
whelming majority of clinics, when performing both open
and video-assisted surgeries, the surgery procedure consists
of the following sequential stages:

- surgical approach to the thyroid gland;

- separation of the isthmus (not in all cases);

- separation of the upper pole vessels with or without su-
perior laryngeal nerve visualization;

- transposition of the thyroid gland lobe into the surgical
wound;

- division of the medial thyroid vein (Kocher’s vein);

- visualization of the recurrent laryngeal nerve (RLN) (can
be performed earlier, before the separation of the upper
pole vessels);

- separation of the inferior thyroid veins and preservation
of the inferior parathyroid gland;

- separation and preservation of the superior parathyroid
gland;

- transection of the medial aspects of Berry’s ligament, di-
vision of the inferior thyroid artery, and complete remov-
al of the thyroid lobe.

The sequence of stages may vary to some extent (clinics last-
ly separate the upper pole vessels); however, the general prin-
ciples of traditional thyroidectomy usually remain unchanged:
- the thyroid gland vessels and the inferior laryngeal nerve

are isolated from the lateral side of the thyroid gland lobe;

- traction of the thyroid lobe is performed medially, to-
ward the trachea;

- complete separation of the thyroid gland lobe from
the trachea and transection of the inferior thyroid artery
after mobilization of the parathyroid glands and visuali-
zation of the RLN.
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Inferior laryngeal (recurrent) nerve palsy. A signifi-
cant number of works demonstrated that traction mech-
anism is the main development of the RLN palsy [6, 7, 8].
The probability of a conduction disorder along this nerve
due to its tension during surgery significantly exceeds
the probability of direct damage. Complex high-tech
techniques (continuous and intermittent neuromonitor-
ing) have been proposed to control the degree of traction
[8]. Concurrently, the very technology of the surgery did
not significantly change even with the neuromonitoring
introduction.

Superior laryngeal nerve palsy. The superior laryngeal
nerve is often damaged through direct nerve action (liga-
tion and coagulation) [9]. The nerve is especially affected of-
ten in patients with a significant thyroid volume and a short
neck because in this case, the superior laryngeal nerve often
passes between the branches of the superior thyroid ves-
sels below the upper margin of the thyroid lobe (Fig. 1) [10].
Variable neuromonitoring is usually used, and in some cases,
endoscopic imaging of the nerve, to reduce the risk of supe-
rior laryngeal nerve damage.

Hypoparathyroidism. The function of the parathyroid
glands s preserved through their visualization and careful
preservation of the feeding vessels. Techniques for con-
trolling the perfusion of the parathyroid glands enable
the assessment of blood supply to the glands after their
separation from the thyroid gland [11]. The traction mech-
anism can also cause blood supply disorder to the par-
athyroid glands, as when the upper pole of the thyroid
gland is displaced into the surgical wound, the vessels
of the superior parathyroid gland are stretched, which
can result in damage to the intima and intravascular
thrombosis.

2 b

Fig. 1. Anatomical variations of the superior laryngeal nerve.

Endocrine surgery. 2021;15(2):13-21
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Bleeding. The inferior thyroid artery is well known to pro-
vide approximately 80% of the blood supply to the thyroid
gland. Concurrently, the transection of this vessel is usually
performed at the last stage of the surgery, later than the me-
dial and inferior thyroid vein transection. Blocking the venous
outflow from the thyroid gland while maintaining arterial sup-
ply increases the blood pressure in the thyroid tissue, which
increases tissue bleeding and the risk of intraoperative hem-
orrhage. The intersection of the upper pole vessels in the early
stages of surgery reduces arterial blood supply but does not
eliminate it since the superior thyroid artery provides only ap-
proximately 20% of blood to the thyroid gland.

AIM

This study aimed to develop a thyroidectomy technique
with reduced the risk of traction injury of the RLN and re-
duced risk of postoperative hypoparathyroidism.

MATERIALS AND METHODS

Location and period of the study

Location. The study was conducted at the St. Petersburg
State University, at the N.I. Pirogov Clinic of High Medical
Technologies of federal subordination (St. Petersburg).

Study period. The study was prospectively conducted
from August to October 2021.

Study populations (one or more)

Inclusion criteria. The criterion for enrollment in the study
was primary thyroid surgery.

There were no exclusion criteria.

Indications for thyroid gland surgery include follicular tu-
mor (Bethesda IV), thyroid carcinomas (Bethesda V), Graves'
disease, diffuse toxic goiter, multinodular toxic goiter, and
diffuse multinodular non-toxic goiter.

Method of sampling from the studied population (or

several samples from several populations under the study)

The sampling was performed by continuous inclusion
of cases.

Study design
Study design description:
+ one-center,
- interventional,
« one-time (patients are monitored once),
+ prospective,
« patient follow-up period was up to 2 weeks after surgery.

The laryngeal function in patients was examined before
surgery and on postoperative day 1.

The parathyroid hormone and blood calcium levels
were evaluated only in patients who underwent total
thyroidectomy (31 patients). The level of parathyroid
hormone was assessed 1 h after the surgery and on
postoperative day 1. The ionized calcium level was assessed
on postoperative day 1. In the case of a decreased level of
parathyroid hormone after the surgery, its level was re-
determined after 14 days.

« one-sample,
- uncontrollable,
+ non-randomized
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Description of the medical intervention (for interventional
studies)

Principles of tension-free thyroidectomy technique (TFT)

The authors proposed a method of medial thyroidec-
tomy, which mainly differ from traditional thyroidectomy
in the following:

- complete mobilization of the thyroid gland lobe from
the trachea after transection of the isthmus by dissecting
Berry’s ligament as stage 1 of the surgery (Fig. 2);

- theintersection of small branches of the inferior thyroid
artery and vein that extend toward the thyroid tissue, as
stage 2 of the surgery (Fig. 3) with complete mobilization
of the thyroid lobe from the trachea and related vessels.
The main trunk of the inferior thyroid artery and vein is
preserved along with the branches that extend toward
the parathyroid glands. The veins of the thyroid gland
(medial, inferior, and superior) are not intersected at this
stage;

- stage 3 (Fig. 4) with a lateral elevation of the mobilized
lobe of the thyroid gland in the complete absence
of the lobe traction in the medial and upper direction
during the entire surgery period;

- stage 4 (Fig. 5) with complete isolation of the RLN from
the medial side of the thyroid lobe only after the lobe is
completely separated from the trachea and inferior thy-
roid vessels;

- stage 5 (Fig. 6) with isolation of the vessels of the supe-
rior and inferior parathyroid glands from the medial side
of the thyroid lobe;

- stage 6 (Fig. 7) with transposition of the lower pole
of the lobe into the surgical wound only after complete
parathyroid gland mobilization;

- stage 7 (Fig. 8) with the intersection of the upper pole
vessels (always the last stage of the surgery, whereas
the fully mobilized lobe of the thyroid gland is easily re-
tracted downward, which increases the distance between
the m.cricothyroideus and the upper pole of the lobe and
reduces the risk of outer branch damage of the superior
laryngeal nerve).

Methods

Methods for determining inclusion criteria included
analysis of preoperative examination data, namely thyroid
gland ultrasound, neck and upper mediastinum computed
tomography, thyroid nodule fine-needle aspiration biopsy
(FNAB), thyroid scintigraphy, blood tests for thyroid-stimu-
lating hormone (TSH), free T3, free T4, antibodies to the TSH
receptor, and calcitonin.

The thyroid gland ultrasound was performed using ex-
pert class devices.

The thyroid nodule FNAB was performed under ultra-
sound control in the presence of nodules with 1 cm or larg-
er size. The cytological material was assessed according
to the Bethesda classification.

Ultrasound laryngoscopy was performed when clear ul-
trasound imaging of the vocal folds was possible and in pa-
tients with calcified laryngeal cartilage.

The level of ionized calcium in the blood was assessed
using an EasyLight Calcium analyzer, and the level of para-
thyroid hormone was evaluated using a DiaSorin Liaison XL
analyzer.

Endocrine surgery. 2021;15(2):13-21
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Fig. 2. Stage 1 of the surgery, dissection of Berry’s ligament. Fig. 3. Stage 2 of the surgery, the intersection of the major branches of the
inferior thyroid artery and vein.

Fig. 4. Lateral elevation of the mobilized lobe of the thyroid gland in the complete absence of the lobe traction in the medial direction during the entire
surgery duration.

When performing the surgery, the following were used: The laryngeal nerve function was monitored using an
Inomed C2 neuromonitor (stimulation at 5 mV). The vagal

- binocular magnifiers (x2.5), Univet; nerve function before (V1) and after surgery (V2) was com-
- electrocoagulator, Erbe Vio; pared, as well as the RLN function before (R1) and after sur-
- harmonic scalpel, Ethicon Harmonic; gery (R2). The superior laryngeal nerve function was assessed
- for Graves'disease, Erbe Bi-Clamp; at the beginning and the end of surgery by direct stimulation

- neuromonitor, Inomed C2 (variable stimulation at 5 mV, and assessment of the muscle and electrical responses.
constant stimulation at 2 mV);

- headlamp, Dr. Kim DKH-50 with a video camera; Statistical analysis

- titanium clips 3 mm. No statistical methods were used.
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Fig. 5. Complete isolation of the recurrent laryngeal nerve from the medial
side of the thyroid lobe after complete separation of the lobe from the
trachea and inferior thyroid vessels

Fig. 6. Isolation of the vessels of the superior and inferior parathyroid
glands from the medial side of the thyroid lobe.

Fig. 7. Transposition of the lower pole of the lobe into the surgical wound
after a complete parathyroid gland mobilization.

Ethical considerations

Biomedical Ethics Committee of the N.l Pirogov
Clinic of High Medical Technologies (polyclinic, hospital)
of St. Petersburg State University approved the single-center
clinical study “Improvement of the thyroidectomy tech-
nique,” protocol number 07-1/21 of 07/20/2021.

RESULTS

During this period, the same surgeon (L.V. Sleptsov) per-
formed 77 surgeries on the thyroid gland. The structure

Fig. 8. The intersection of the upper pole vessels as the final stage of
surgery.

of surgeries is presented in Table 1. The age and gender
composition of patients are presented in Table 2. Indications
for surgery are presented in Table 3.

Surgery duration. The average duration of the surgery
was 54 min for hemithyroidectomy, 100 min for thyroidecto-
my, 60 min for hemithyroidectomy with central cervical lym-
phadenectomy, and 117 min for thyroidectomy with central
cervical lymphadenectomy.

RLN function. RLN dysfunction was not registered in any
case. In all cases, the nerve function remained completely
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stable during the entire time of the intervention. The ampli-
tude of the RLN signal at the beginning of the surgery was
equal to or greater than the signal amplitude at the end
of the surgery in all cases. No decreased amplitude or loss
of signal (LOS) was determined during the entire duration
of the surgery (monitoring of the RLN function was per-
formed every 2 min).

The function of the superior laryngeal nerve. The superior
laryngeal nerve function was preserved in all cases.

Laryngeal function. Impaired mobility of the vocal folds
before and after surgery was not noted in any case.

The function of the parathyroid glands. After thyroidecto-
my (31 patients), a decreased blood level of the parathyroid
hormone 1 h after the surgery was noted in one patient,
whose histological specimen comprised an accidentally re-
moved parathyroid gland. On postoperative day 1, the level
of blood parathyroid hormone was within the normal range
in all but one patient. In this patient, the levels of parathy-
roid hormone and ionized calcium in the blood were studied
2 weeks after the surgery, and the normalization of these pa-
rameters was noted.

Postoperative bleeding. No postoperative hematomas or
bleeding during the study were registered.

DISCUSSION
Representativeness of samples
The total number of surgeries performed using the me-

dial thyroidectomy technique reveals the possibility of its
use for any volume of thyroid surgery.

Table 1. Structure of thyroid surgeries performed within the study.

Comparison with other techniques

During surgical interventions using neuromonitoring, the au-
thors noted the development of conduction disorders of the in-
ferior laryngeal (recurrent) nerve only in cases when the traction
of the thyroid lobe was performed in the direction “toward
the trachea” (medially) or “medially and upward. In the case
of lateral thyroid lobe traction, the electrical function of the nerve
remained completely stable, without any deviations from the pri-
mary parameters recorded at the beginning of the surgery.

This phenomenon is anatomically explained, as
the branches of the inferior thyroid artery and veins often
extend from different sides of the RLN, therefore, their ten-
sion in the medial direction and pressing against the dense
tissue of the trachea causes local compression of the re-
current nerve trunk and impaired conduction along with it
(Fig. 9). The use of intraoperative neuromonitoring clearly
showed the relationship between the degree of traction
and its direction and the degree of signal amplitude de-
crease and the risk of complete LOS, even while maintaining
the macroscopic nerve integrity.

Clinical significance of results
When implementing the TFT method proposed by
the authors, five basic principles are observed:

1. The surgery is performed with the obligatory use of intermit-
tent neuromonitoring (5 mV). The use of continuous neuro-
monitoring is possible but is not mandatory since the RLN
conduction is not decreased when the surgery is correctly
performed in the study. Neuromonitoring in TFT is used
to monitor the location of the nerves and not their function.

Surgery

Number of patients Nerves at risk

hemithyroidectomy

hemithyroidectomy with central cervical lymphadenectomy

thyroidectomy

thyroidectomy with central cervical lymphadenectomy

thyroidectomy with central and lateral cervical lymphadenectomy

Total

33 33
13 13
21 42
16
4
77 108

Table 2. Age and gender composition of patients.

Gender Number of patients Age
male 16 49+32
female 61 45+29

Table 3. Indications for thyroid surgery.

Diagnosis

Number of patients

a follicular tumor (Bethesda IV)

thyroid cancer (Bethesda VI)

Graves' disease

multinodular toxic goiter (Bethesda Il)
multinodular non-toxic goiter (Bethesda Il)
Total

32
32
9

1
77
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Fig. 9. The relationship of the inferior thyroid vessels and the recurrent laryngeal nerve: normal (a) and with the traction of the thyroid lobe in the medial

direction (b).

2. During the thyroid lobe mobilization until the lobe is

completely separated from the trachea, traction is per-
formed only in the lateral direction. This principle is most
significant and cannot be violated.

. The thyroid gland lobe must be completely separated

from the trachea and branches of the inferior thyroid
arteries and veins before any thyroid displacement.
The branches of the inferior thyroid artery are coagulat-
ed, ligated, or clipped during the mobilization of Berry’s
ligament. The use of titanium clips greatly facilitates
the surgery.

Only the terminal branches of the inferior thyroid artery
are divided; the artery trunk is preserved along its entire
length. In most cases, the trunk of the artery is preserved
up to the superior parathyroid gland. In the presence
of connecting branches with the superior thyroid artery
(found in most patients), connecting branches are also
preserved.

The parathyroid glands should not be subjected
to traction. Translocation of the thyroid gland lobe into
the wound is possible only after complete separation
from the lobe of the RLN and parathyroid glands.
According to the authors, TFT has shown its clear advan-

tages over traditional surgery as follows:

1.

SHAOKPUHHaA xupyprus. 2020;15(2):13-21

Separation of the thyroid gland lobe from the trachea
and the lobe traction only in the lateral direction almost
exclude a decreased conduction of the RLN. The signal
amplitude did not change during the surgery in any
patient. No cases of LOS were found. The RLN function
was remarkably stable throughout the surgery with-
out any changes. The experience of surgeries accord-
ing to the traditional technique indicates the presence
of fluctuations in the nerve function in most surgeries.
Such changes in function are far from significant and
lead to laryngeal dysfunction; however, nerve function
fluctuations are almost always registered, and almost
always the final signal amplitude after surgery is low-
er than the initial amplitude recorded before surgery.
During TFT, signal changes were completely absent in all
cases, without any exceptions. In the study, patients with
rather complicated cases (Graves' disease with a thyroid
gland volume of 70 ml and 50 ml; patients with papillary
cancer with Hashimoto thyroiditis; patients with thyroid
follicular tumors of 50-95 mm in size) received surgical
treatment. Despite this, no changes in the conduction
of the RLN were registered in any case.

2.

6.

7.
8.

doi: https://doi.org/10.14341/serg12718

Intersection of branches of the inferior thyroid artery
at an early stage of the surgery reduces the blood sup-
ply to the thyroid tissue and eliminates hypertension
in the tissue, which reduces bleeding during the surgery.
No cases of bleeding were recorded during the surgery,
as well as hematomas in the postoperative period.
The inferior thyroid artery dissection from the medi-
al surface of the thyroid lobe preserved its trunk and
branches to the parathyroid glands. No cases of persis-
tent hypoparathyroidism were observed after the sur-
gery in the study.
Transection of the upper pole vessels as the final stage
of the surgery increased the distance between the su-
perior laryngeal nerve and the thyroid tissue, which en-
sured the preservation of the superior laryngeal nerve
function in all patients (confirmed by intraoperative
neuromonitoring).
In the absence of thyroid gland lobe traction in the me-
dial direction and the absence of attempts to dislocate
the lobe of the thyroid gland into the surgical wound
at the beginning of the surgery, the trunk of the RLN
does not approach the thyroid gland tissue. During all
surgeries, the minimum distance between the nerve
and the gland tissue is approximately 5 mm. The prox-
imity of the nerve to the gland tissue, often described
in the literature, is a direct consequence of traction be-
hind the lobe in the medial direction. Such traction cre-
ates the illusion of close contact between the nerve and
the gland tissue.
When isolating Berry’s ligament, no branches of the RLN
located between the ligamentous leaves, in any case,
were observed. During the study, patients had an acces-
sory motor branch of the recurrent nerve; however, in all
cases, this branch passed behind Berry’s ligament and
was not connected with it in any way.

The complexity of TFT was equal for males and females.

Result analyses revealed that TFT makes the thyroidec-

tomy technique anatomically and functionally logical as

follows:

- the main source of blood supply to the thyroid gland
is divided at the very beginning of the surgery;

- functionally important anatomical structures (RLN
and parathyroid glands) are completely separated
from the thyroid tissue until the lobe is removed
above the skin level, which ensures the preservation
of their function;
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- the preservation of the superior laryngeal nerve is en-
sured by the traction of the thyroid lobe downwards,
followed by the separation of the branches of the su-
perior thyroid vessels close to the thyroid tissue. Such
traction does not damage the laryngeal nerve since
no tight connections are made between the nerve
and the vessels.

9. When performing a TFT surgery, the surgeon primarily
concentrates his efforts on fundamentally solving im-
portant issues, namely RLN and parathyroid gland mo-
bilization while preserving the blood vessels that supply
them. During stage 1 of the surgery, the thyroid gland is
in its original position, which prevents the development
of complications. Lateral displacement of the thyroid
lobe does not affect the function of the RLN, which allows
the surgeon to freely manipulate the surgical wound.

Study limitations
The technique has several disadvantages as follows:

1. At this stage of technique development, TFT has
a longer duration compared with traditional thyroidec-
tomy. The time to complete the surgery progressively de-
creased during the study, which indicates the accumu-
lation of the experience of surgeons in performing TFT.

2. TFT requires intraoperative neuromonitoring since mon-
itoring is necessary to control the direction of the nerve
under conditions of limited visibility.

3. TFT requires the use of a binocular magnifier to improve
the anatomical visualization of structures. The surgery
can be performed without optical magnification; howev-
er, with its presence, the precision of the surgeon’s ac-
tions is significantly increased. Using a headlamp during
the surgery is also recommended since the surgeon has
to perform manipulations in a narrow operating space.

4. TFT cannot be endoscopically performed since the pre-
cision of vascular coagulating devices is still insufficient
and their use on the medial surface of the thyroid lobe
is difficult.

5. TFT is complicated if it is impossible to dissect the isth-
mus of the thyroid gland (Graves’ disease in the pres-
ence of a thick isthmus and malignant nodes in the isth-
mus). During the study, not a single case was impossible
in the transection of the isthmus.

6. TFT can be difficult in case of a significant volume
of the thyroid gland, as well as with increased bleeding
since manipulation in the narrow space between the sur-
face of the trachea and the medial surface of the thyroid
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lobe is difficult. Concurrently, surgeries were performed
on patients with Graves’ disease with a thyroid gland
volume of >70 ml and in cases of thyroid nodules with
a diameter of >7 cm; in all cases, TFT was successfully
performed, albeit with additional time costs.

Directions for further research

Continuing this work with studies to assess the para-
thyroid gland perfusion during a thyroid gland surgery is
recommended.

CONCLUSION

TFT is a safe procedure to reduce the risk of complica-
tions during thyroidectomy. The obvious advantages of TFT
in comparison with the traditional thyroidectomy include
the elimination of conduction disorders of the inferior la-
ryngeal nerve, bleeding reduction of the thyroid tissue,
and vascular supply preservation of the parathyroid glands.
Thus, this technique is recommended for further practice
and study.
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