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Abstract. Introduction. Retrosternal goiter is called the location of the thyroid gland partially or completely
below the level of the jugular notch of the sternum. Its frequency is in the range 10-15% in the structure
of thyroid pathology. The aim of the study is to search for factors that can affect the course and volume of
surgical intervention in patients with retrosternal goiter. Material and methods. The study was performed
in a clinic of the Center of Endocrine Surgery, where 1156 operations for various thyroid diseases were
performed in 2011-2019. Cervicothoracic goiter was detected in 227 (19.6%) patients. Results and
discussion. The retrosternal goiter had clinical symptoms depended on the degree of compression of
mediastinal and neck organs. Persistent compression contributed to relative compensation and the
asymptomatic course in 78 (34.4%) patients. Computed tomography had the leading role in diagnostic.
It makes possible to clarify the localization, determine the degree of compression of the neck organs,
especially the trachea, and assess the deformation of the mediastinum. The most significant factors
for surgical tactics and the likelihood of expanding the volume of the operation were: size of goiter
retrosternal part and its relationship with the upper thoracic aperture, localization of the goiter in the
anterior or posterior mediastinum, the relations of thyroid tissue with vital organs, large vessels and
nerve trunks. Supplementation of cervical access with longitudinal transverse sternotomy was planned in
18 cases, but the real need for it arose only in 2 (0.9%) cases. Conclusion. 1. Computed tomography with
three-dimensional reconstruction is the most informative diagnostic method for the choice of surgical
tactics in patients with retrosternal goiter. 2. Modern software allows qualitative and quantitative analysis
of tomograms with the identification of possible risk factors for changes in the volume of intervention.
3. Most patients with retrosternal goiter can be operated on through cervical access. 4. Quantitative
spirography assessment could be used to determine the urgency of the intervention.
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Pe3tome. BgedeHue. LLIeliHO-3arpyAVHHbBIM 3060M Ha3blBalOT PAaCMONOXKEHUNE WUTOBUAHON »ene3bl YaCTUYHO UK
MOJTHOCTbIO HUXeE YPOBHA APEMHON BblPe3KM rpyAnHbl. EFo YacToTa B CTPYKType TUPEouAHOM NaToNorMm CocTaB-
naet 10-15%. AKTyanbHOCTb paboTbl 060CHOBaHa NOTPEBHOCTbIO B TOUHOM OnpeAeneHn nopsaaka obcnefosa-
HUA 1 TaKTUKW XMPYPrMYeckoro neveHus. Ljenb uccnedosaHus: noUCK GpakTopoB, CMOCOOHbIX MOBAUATbL Ha XOf, U
06bem XMPYpPruyeckoro BMeLlaTenbctea y 60MbHbIX 3arpyAvHHbBIM 3060M. Mamepuasnsl u memodsl. iccneposa-
HMe BbINOJSIHEHO B KNUHUKe LleHTpa sHAoOKpuHHON Xnupyprun, rae B 2011-2019 rr. BbinonHeHo 1156 onepayuii no
nMoBoAy Pa3fnyHbIX 3a601eBaHMI WUTOBUAHON XKene3bl. LLleiHo-3arpyAnHHbIN 306 BbiABNeH Y 227 (19,6%) nauu-
€HTOB. Pe3y/ibmamel U 06cyx0eHue. 3arpyANHHbIN 306 MMeN KIMHUYECKYIo CUMMITOMATHKY, OnpefensBLIyioca cTe-
MeHblo CAABJIEHMA TOFO WM MHOTO opraHa. BegyLuyto posb B AWArHOCTMKe rpasa KoMmbioTepHas Tomorpadus,
AaBaBLUas BO3MOXKHOCTb YTOUHUTb JIOKanM3aLuio, onpeaenuTb CTeneHb KOMMNPeCccuy OpraHoB Len, 0cobeHHO
Tpaxeu, oLleHUTb fedopmaLmio cpeaocTeHns. Hanbonee 3HaUMMbIMU B ONPEAENeHN XUPYPrYECKON TaKTUKN 1
BEPOATHOCTY paclumpeHmnsa obbema onepaLnm okasanmcb: pasmep 3arpyAnHHON YacTy 306a 1 ero COOTHOLLEeHWe
C Hambornee y3K1M MeCTOM — BePXHel rpyAHON anepTypoii, noKanmsauua 306a B nepeaHeM Unu 3agHem Cpeao-
CTeHUU, B3aMMOOTHOLLEHNE TUPEOUAHOWN TKaHW C XXM3HEHHO BaXKHbIMW OpraHamMu, KPYMnHbIMW COCYyAamMun 1 HEPB-
HbIMY CTBOSTaMu. [loNofHeHWe WenHOro AocTyna ¢ NPoAosibHO-MONePeYHON CTEPHOTOMMEN MIaHNPOBANoCh B
18 cnyyanx, ofHaKo peasnibHaA NMoTpebHOCTb B HEM BO3HMKIIA NuLb B 2 (0,9%) HabnogeHuAX. Bbigodesl. 1. Haun-
60nee NHGOPMATUBHBIM METOAOM ANAFHOCTUKN, ONPEAENAOLM BEPOATHbIN 06bEM 1 TAKTUKY XUPYPrMYecKoro
neyeHns y 60NbHbIX 3arpygMHHBIM 3060M, ABNIAETCA KOMMbIOTEPHAA TOMOrpadus C TPEXMEPHOWN PEKOHCTPYKLM-
ein. 2. CoBpemMeHHOe nporpammMHoe obecneyeHne NO3BOSIAET MPOVN3BOANTb KaUeCTBEHHDbI 1 KONMYECTBEHHDbI
aHanu3 TOMOrpamMm C onpepeneHmem BO3MOXHbIX GakTOpPOB prcka N3MeHeHNA obbeMa BMeLLaTenbCTBa. 3. bonb-
LIMHCTBO 6OJIbHbIX 3arPyAVHHBIM 3060M MOXET 6bITb ONEPUPOBaHO Yepes WeliHbIN AoCTYyn. 4. [1na onpeaeneHus
CPOYHOCTM BMeLLATENbCTBA MOXHO MCMOJIb30BaTb KOMIMYECTBEHHYIO OLIeHKY QYHKLIMM BHELLIHETO AbIXaHUA.

Knioyeeole crosa: wjumosuoHas xesesda; 3a2pyouHHbIl 300; cpedocmeHue; peyuousHsili 306, CMmepHOMOMUS;

KOMNbOMepHAas momozpagus

INTRODUCTION

Cervical sternal localisation refers to the loca-
tion of the thyroid gland partially or completely
below the leve notch. In this case, most often a
goitrous thyroid tissue, initially located in a typical
place, under the influence of gravity and suction
action of the thorax is gradually displaced down
into the anterior or, less often, posterior mediasti-
num. Nodular transformation can also be subjec-
ted to dystopian thyroid tissue.

There is a steady increase in patients with
nodular formations of the thyroid according to
WHO datal1, 2]. The frequency of cervicothoracic
goiter (CTG) varies widely — from 2.6 to 30.4%
and averages 10-15% of all thyroid pathology.
This percentage is particularly high in regions
endemic for thyroid disease. Primary intrathora-
cic goitre is much less common and accounts for
no more than 1% of all goitres [3]. The share of
intrathoracic goiter in the group of mediastinal
tumours and cysts is more than 30%, occupying
the first place among benign masses of this lo-
calisation. Often CTG is a finding in women of the
older age group (average age 65 years), and it is
extremely rare in young age. The process of thy-
roid tissue prolapse is facilitated by the absence
of fascial partitions, which would limit its move-
ment into the mediastinal space. Another factor
causing the anterior spread of goitre is the re-

sistance of the muscles and fascia of the anterior
surface of the neck [1, 2, 4-6], which restrain the
anterior growth of goitre.

Surgery is the main accepted method of treat-
ment of CTG. Surgical interventions in this cate-
gory of patients are technically more complica-
ted, as pathologically altered thyroid tissue may
extend deep into the mediastinum. The large size
of the goiter and the impossibility to mobilise its
lower poles without extraction in the cervical ac-
cess increase the difficulty of visualisation of the
recurrent laryngeal nerve and the risk of its trau-
ma, both surgical and traction. Due to the high
risk of injury of the inferior thyroid artery with
subsequent development of difficultly controlled
bleeding into the mediastinum when pulling the
lower pole of the thyroid, it is sometimes neces-
sary to perform a combined access: cervical ac-
cess with longitudinal-transverse sternotomy [1,
3,7]. Some authors, however, state that all retrop-
eritoneal goitres can be safely removed via cervi-
cal access, with the exception of primary intratho-
racic goitre and recurrent thyroid cancer [6]. The
role of endovideosurgical and video-assisted sur-
gical techniques in patients with tonsillar goiter is
limited due to the difficulty in achieving optimal
angulation of the instrument [8]. Nevertheless,
there are reports on thoracoscopic assisted inter-
ventions [9].
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AIM

A searching for factors that may influence the
choice of access and operative technique in pa-
tients with an intrathoracic goiter.

MATERIALS AND METHODS

The study was performed in the clinic of the
St. Petersburg Centre for Endocrine Surgery and
Oncology on the basis of the St. Petersburg State
Budgetary Institution "City Hospital No. 26"
1156 operations for various thyroid diseases were
performed here in 2011-2019. Goiter of cervicotho-
racic localisation was detected in 227 (19.6%) pa-
tients. There were 34 (15.0%) men, 193 (85.0%) wo-
men. The age of patients in the study group ranged
from 18 to 86 years and averaged 61.0+12.8 years,
which is about 6 years more than for the general
group of patients with thyroid diseases. All patients
were hospitalised and operated in euthyroidism.
The degree of cervicothoracic location of goiter
was determined according to the classification of
A.F. Romanchishen (1992) [6]:

| degree — the lower poles of the thyroid lobes
tend to extend behind the sternum;

Il degree — the lower poles of the thyroid lobes
are located retrosternally, but they are brought
to the neck at palpation at the moment of swal-
lowing;

Ill degree — the lower parts of the thyroid lo-
cated in the sternum are not displayed on the neck
during palpation at the moment of swallowing;

IV degree — only the tops of thyroid lobes are
palpatorily detected on the neck;

V degree — the whole goitre-altered gland is
located in the mediastinum (intrathoracic goiter).

The study included patients with Il degree or
more of cervicothoracic spread of thyroid tissue,
because it has the greatest influence on the tac-
tics and technique of surgical intervention. The
number of patients with Il degree of cervicothora-
cic spread of goiter was 30 (13,3%), with Ill — 156
(68,7%), IV — 38 (16,7%), V degree (intrathoracic
location) was revealed in 3 (1,3%) patients. There
were no statistically significant differences in the
mean age depending on the degree of intratho-
racic spread, although the mean age of patients
with V degree of retroperitoneal spread was the
highest (65.03+5.3 years). All patients underwent
a complex pre-operative examination, which in-
cluded analysis of clinical symptoms, ultrasound
of the neck, multispiral computed tomography
(MSCT), and the neck scintigraphy if differential
diagnostics was necessary.

The primary diagnosis of a hypogastric goiter
was based on the analysis of complaints and clini-
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cal data. The anterior goitre had clinical symp-
tomatology determined by the degree of com-
pression of organs. Prolonged compression of
neck and mediastinal organs contributed to re-
lative compensation and asymptomatic course of
the disease, which was masked by concomitant
pathology. The most frequent somatic diseases
were cardiopulmonary diseases such as bronchi-
al asthma, chronic obstructive pulmonary disease,
obesity, atherosclerotic cardiosclerosis. However,
decompensation with the manifestation of a visi-
ble clinical picture occurred with time. An asymp-
tomatic course of the disease was observed in 78
(34.4%) cases. In these cases, preliminary diagno-
sis was performed by palpation.

The purpose of in-depth examination, which
included an ultrasound and a MSCT, was to search
for indications for surgery, to select the surgical
access, and to plan the main stage of surgery. The
main aim was to clarify the probability of expan-
ding the access to sternotomy.

Taking into account the possibility of asympto-
matic course of slowly developing laryngeal pare-
sis, all patients were examined by an otorhinolaryn-
gologist in the preoperative period. Hoarseness of
voice can be a sign of compression or sprouting of
the recurrent laryngeal nerve by a malignant tu-
mour. The presence of proven laryngeal paresis in-
fluences the choice of surgical tactics.

Statistical processing of the obtained data was
performed using the Student's criterion.

RESULTS

In our study, the most frequent (17.6%) and cli-
nically significant symptomatology was dyspnoea
at the lowest physical load and at the rest, as well
as in the supine position, with characteristic stri-
dor (Table 1). As a result, the patients had to sleep
on the elevated bed , in a half-sitting position, on
the stomach or on the side of the sternal node in
case of unilateral thyroid enlargement. The pres-
ence of dyspnoea in most cases (87.5%) was com-
bined with cervicothoracic goiter of lll-V degree.
Patients complained to headache due to impaired
venous outflow. Characteristic symptoms were
also: the coughing attacks, the signs of dysphagia,
the swelling of superficial jugular veins, and, as a
consequence, the compression of mediastinal ves-
sels with the development of superior vena cava
syndrome.

The majority of patients at the outpatient stage
were long-term observed by endocrinologists,
pulmonologists, therapists, cardiologists. The fol-
low-up period ranged from 1 to 59 years, on ave-
rage 10.8+7.2 years. It was maximal in patients with
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Table 1. Main complaints in cervicothoracic goitres

Ta6bnuua 1. OCHOBHbIe Xano6bl Npu LWeHO-3arpyANHHbIX
306ax

A frequency
A number of symp-
Complaints / of patients/ | toms, %/
»Kano6bl Konuyectso YacrtoTa
naumneHTOB | CMMMNTOMOB,
%
Dyspnoea at rest and a 40 17,62
feeling of suffocationin a
hori-zontal position /
OppllKa B MOKOEe 1 Y4yBCTBO
YAYLWbs B rOPU30OHTaSIbHOM
NMONOXeHnn
Neck deformation / 50 22,02
Hedopmauus wen
Dysphagia / Qucdarna 14 6,16
Feeling of tightness in the 72 31,71
neck / YyBcTBO ciaBneHua
B 06nacTu weun
Swelling of the neck veins / 19 8,37
HabyxaHue weiiHbix BeH
Voice changes / 6 2,64
M3meHeHue ronoca
Coughing fits that get 1 4,84
worse in a horizontal
position /
MpuctynoobpasHbliii
Kaluenb, ycunvBaoLwminca
B FOPM30OHTaNIbHOM
NonoxeHnn
Heart rhythm disorders / 1 0,44
HapyLweHuna cepgeyHoro
putma
Lack of complaints / 78 34,36
OTcyTcTBME XKanob

[1I-1V degree of goiter — 11,3+5,2 years. Excessive
concentration of specialists on profile pathology,
narrowing of examination spectrum, underesti-
mation of imaging techniques data contributed
to diagnostic and tactical mistakes. Unfortunately,
as practice has shown, the retroperitoneal goi-
tre, noticeable as an enlargement of the upper
mediastinum shadow, was often not described
by radiologists in the fluorographic examination
conclusions, which led to diagnostic mistakes and
unreasonable prolonged observation. Differential
diagnosis was complicated by the presence of
concomitant severe pathology of the respiratory
system in 4 patients.

All patients with suspected compression syn-
drome underwent a study of external respiratory
function (spirography), which made it possible to
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determine the nature of airway patency disorder
and the degree of respiratory insufficiency. These
data influenced the tactics of preoperative and
postoperative period treatment and allowed to de-
termine the indications for urgent interventions in
emergency patients [10]. Incorrect interpretation
of clinical data and the contribution of thyroid dis-
ease can lead to the aggravation of respiratory dis-
orders in the postoperative period. In complicated
cases, the repeated investigations of external res-
piratory function, ECG and Echocardiography are
necessary with further involvement of appropriate
specialists.

Ultrasound in cervicothoracic goitre had li-
mited informativeness due to the impossibility to
assess the size and structure of the thyroid part
located in the mediastinum. It was possible to ex-
amine the gland only in patients with 1l and Ill de-
gree of subclavian location. Fine-needle aspiration
biopsy was performed in all patients with thyroid
nodular tumours. The colloid goiter was detected
in 85 (55,9%) patients, the follicular tumour in 58
(38,2%) cases, the Hashimoto thyroiditis in 5 (3,3%)
patients and the papillary carcinoma in 4 (2,63%)
observations. The presence of compression syn-
drome was an indication for surgical treatment in
cases of benign thyroid pathology.

The main method to diagnose cervicothora-
cic goiter was the X-ray. A MSCT of the chest with
contrasting of the vascular system was used for
topical diagnosis, determination of the degree
of compression and evaluation of the neck and
mediastinal organs deformation and clarification
of anatomical relationships. The indications were:
a cervicothoracic goiter of IV-V degree, a presence
of compression syndrome, a suspicion of malig-
nant growth. Magnetic resonance tomography
was not used because of less clear visualisation of
the sternal goiter.

MSCT helped to answer the main question of
preoperative preparation of patients with cervi-
cothoracic goiter about planning of surgery and
choice of surgical access. In patients with large
retroperitoneal neoplasms there is a risk of sup-
plementing the cervical access with longitudi-
nal-transverse sternotomy. Such interventions re-
quired additional preparation not only on the part
of the patient, but also on the part of the opera-
ting theatre, which consisted in additional coordi-
nation of the surgical plan and preparation of in-
strument sets and consumables.

Based on the conducted survey, all patients
were divided into 3 groups depending on the
probability of sternotomy access and the features
of performing the main stage.

ORIGINAL PAPERS
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In our experience, the most significant in de-
termining the probability of sternotomy at the
preoperative stage were the following features:
the size of the anterior part of the goiter and its
relationship to the narrowest place — the upper
thoracic aperture, localisation of the goiter in the
anterior or posterior mediastinum, the relation-
ship of thyroid tissue with vital organs and large
vessels and nerve trunks. Combined cervical ac-
cess with longitudinal-transverse sternotomy was
planned in 18 (7.9%) cases, but the real need for it
occurred only in 2 (0.9%) observations.

Modern software for DICOM-images analy-
sis allowed easy visualisation of the goitre-altered
thyroid in the main projections and performing
cross-sections according to the specified parame-
ters. Availability of such programs allowed to widely
use a 3D modelling in the course of planning surgi-
cal interventions in the last 5 years. The transverse,
sagittal and longitudinal dimensions of the sternal
part of the goiter were measured and its volume was
calculated. The obtained data were compared with
the transverse and sagittal dimensions of the bony
ring of the upper thoracic aperture. Sternotomy was
considered probable if at least one of the maximum
dimensions of the goiter in the transverse plane ex-
ceeded 2/3 of the corresponding size of the upper
thoracic aperture. Additional risk factors were con-
sidered to be goitre extension into the posterior
mediastinum, deeper than the aortic arch, thyroid
tissue dystopia into the mediastinum, recurrent and
malignant nature of the disease. The probability of
access extension progressively increased when two
or more factors were combined.

In one of the two cases in which sternotomy
was performed, there was a combination of large
size and recurrent goitre with ectopy of the tissue
into the mediastinum. In the second case, the pa-
tient was operated on for cervicothoracic location
of papillary thyroid cancer with metastases to me-
diastinal lymph nodes.

The following clinical observation demon-
strates the risk assessment of sternotomy and sur-
gical tactics. Patient L., 41 years old, was urgently
admitted to Hospital No. 26 on 03rd April of 2019.
She was transferred from a non-specialised regio-
nal clinic, where she was examined for a medias-
tinal mass detected on the fluorogram in January
2019, the mediastinoscopy with biopsy and the
lymph node removal was performed. Fragments
of macro-microfollicular goiter, follicular adenoma
were found in all micropreparations during histo-
logical examination.

The patient knew about the thyroid disease
since the age of 16. She was operated in 1994
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(the volume is unknown, medical records have
been lost). She was not observed by an endo-
crinologist and was not examined. On admission,
she complained of dyspnoea with minimal phy-
sical exertion, impaired swallowing of solid food.
Examination revealed dilated saphenous veins
in the neck. The thyroid gland was inhomogene-
ous due to dense-elastic nodules, enlarged due
to both lobes, partially located in the sternum, it
did not protrude to the neck when swallowing.
The patient was in euthyroid state. MSCT revealed
a picture of a hypervascular volumetric mass of
the upper and anterior mediastinum with the pre-
sence of a vascular pedicle coming from the pos-
terior-lower edge of the left thyroid lobe (the size
was 95xX06x149 mm). There were signs of com-
pression, displacement of elements of the vascular
bundle and heart. There was the deviation of the
trachea and oesophagus to the right (Fig. 1).

The diagnosis was recurrent polynodosis euthy-
roid goiter of cervical and sternum localisation of
the IV degree, with compression and deviation of
the neck and mediastinal organs. In the spirogram,
the forced expiratory volume in 1 second and peak
volume velocity were within normal limits (98 and
95%, respectively). No indications for emergency
surgery were found. A decision on urgent surgery
was made because of the risk of progression of
respiratory disorders. The risk of sternotomy was
considered to be extremely high (there was a com-
bination of three factors: size ratio, depth of loca-
tion, recurrent goitre).

Under endotracheal anaesthesia the patient
underwent an access on the anterior surface of the
neck with excision of the old postoperative scar.
In the course of revision, the right lobe of the thy-
roid with the size of 5x4x3 cm and the left lobe
with the size of 4x4x3 cm were identified from the
scars. The tissue was diffusely changed. From the
lower pole of the left lobe there was a neoplasm
spreading to the anterior mediastinum. The isth-
mus was absent. The right lobe of the thyroid
was mobilised and removed under the control
of the recurrent nerve on the right side. The left
lobe was partially mobilised, the upper pole of the
sternal mass was isolated. The latter was wedged
into the upper thoracic aperture, surrounded by
large vessels, squeezed and displaced the trachea
backwards and to the right. It was impossible to
remove the mass through the cervical access, a
partial longitudinal-transverse sternotomy up to
the third intercostal space was performed. The
anterior superior mediastinum was occupied by a
large nodular neoplasm 18x15x16 cm connected
by a thin cord with the lower pole of the left thy-
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Fig. 1. Multispiral computed tomography of the neck with intravenous contrast enhancement (mediastinal tumor is indicated
by an arrow): A — transverse projection; B — frontal projection; C — sagittal projection; D — three-dimensional reconstruction

Puc. 1. MynbtucnupanbHas KOMMbOTEPHAas TOMOrpacdus Wen C BHYTPUBEHHbIM KOHTPACTHbIM ycuNeHneM (obpasoBaHue
CpenoCTeHus YKa3aHo CTpenikoi): A — nonepeyHas npoekums; b — dpoHTanbHas npoekumns; B — carutranbHas npoekums; I —

TpexXMepHasa peKOHCTpyKuUUA

roid lobe. The neoplasm was mobilised with pres-
ervation of the main mediastinal structures and
removed (Fig. 2). The postoperative period was
smooth, the patient was discharged on the 10th
day in satisfactory condition under the supervision
of the endocrinologist of the polyclinic. The substi-
tution therapy was prescribed.

Esophagoscopy and fibrobronchoscopy were
necessary for patients with large retroperitoneal
goitres, especially in case of suspected malignant
growth. In patients with compression syndrome,
it is advisable to perform them during operation
because of the possible risk of progression of res-
piratory disorders. Intubation of such patients is

also performed under bronchoscopy control due
to significant displacement and narrowing of the
laryngeal and tracheal lumen, which should be
warned to the anaesthesiologist in advance.
There were patients who were admitted to the
hospital for emergency indications with signs of
the respiratory failure and the threat of asphyxia
in the group of operated patients. The main task of
the surgeon on duty in such a situation was to per-
form differential diagnosis and determine the role
of cervicothoracic goiter in the clinical picture. On
the degree of tracheal compression, the need for
surgery was based on the urgent or emergency
procedure. The study of external respiratory func-
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A/A \ . b/B

Fig. 2. Sternotomy with retrosternal goiter: A — mobilization of mediastinal goiter; B — macroreparation (the mediastinal part
is marked by an arrow)

Puc. 2. CrepHoTOMMS Npu 3arpyanHHOM 306e: A — BbigeneHue 3arpyamMHHoro 306a; b — Makponpenapat (3arpyanHHas yacTb
MapKMpoBaHa CTPenKoim)

A/A B/B
Fig. 3. Computed tomogram in direct projection (A); three-dimensional reconstruction of the tracheobronchial tree (B)
(stenosed trachea is marked with an arrow)

Puc. 3. KomnblotepHas ToMorpamMma B NpsiMoit npoekuum (A); TpexMepHash peKoHCTPYKLMS TpaxeobpoHxuansHoro fepesa (b)
(cTpenkoi oTMeyeHa CTeHO3MPOBaHHAs Tpaxes)
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tion and MSCT took the leading place in determi-
ning the indications for emergency intervention.
In modern conditions against the background of
the COVID 19 pandemic, the computer tomog-
raphy is also indispensable for detecting signs of
specific pneumonia, because the clinical manifes-
tations in the form of dyspnoea are the same, and
combined variants may occur, presenting serious
problems in the tactical plan.

A variant of surgical tactics is illustrated by the
following clinical observation. Patient S., 49 years
old, was admitted on emergency indications with
the diagnosis of "acute respiratory infection, res-
piratory failure". On admission he noted pain in
the throat, dyspnoea at minimal physical activity.
Examination revealed a sharp neck deformity of a
significantly enlarged thyroid. A surgeon was sum-
moned. From the anamnesis it is known that the
patient knew about the thyroid disease for about
5 years. He had not been observed by doctors and
had not previously asked for medical help. The
dyspnoea on physical load started to be noted a
year ago. Recently the progressive decrease of to-
lerance to physical load was noted. Deterioration
occurred against the background of catarrhal
symptoms. On observation: the neck area was
sharply enlarged and deformed due to both lobes
of the thyroid, extending up to the hyoid bone
and down behind the sternum, there was a dila-
tion of the subcutaneous vein network in the neck
area. Acrocyanosis appeared only during physical
exertion. The trachea was displaced to the right
in the lower neck. Cervical lymph nodes were not
palpatorily enlarged.

The patient was examined in the hospital
emergency room, the MSCT of the chest with
neck involvement was performed. The goiter of
cervico-sagittal localisation of IV degree with com-
pression and deviation of neck and mediastinal or-
gans, the subcompensated tracheal stenosis, the
left-sided maxillary sinusitis were detected. A mass
with clear irregular contours, 8.3x8,6x10,4 cm in
size, originating from the left lobe, spreading into
the posterior mediastinum, around and beyond
the tracheal bifurcation was visualised. The tra-
cheal lumen is narrowed to 4x27 mm. There was
compression of mediastinal vessels. The length of
the stenosis was 8.7 cm. The structure of the mass
was heterogeneous due to the presence of small
calcinates (Fig. 3).

In the left lobe there were multiple nodules up
to 22 mm, in the right lobe — the lower pole was
represented by a nodule 43x33 mm. The study of
external respiratory function revealed a significant
decrease in forced expiratory volume in 1 second
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(45% of the norm), Tiffno index (65% of the norm),
peak expiratory volume velocity (26% of the norm).

Taking into account the spirography data (the
forced expiratory volume was 45%), the tactical
approach patented by our collective [10], the ab-
sence of dyspnoea at rest, it was decided to pre-
pare the patient for urgent surgery. The patient
was given oxygen through nasal catheters. The
treatment of maxillary sinusitis was started with
the help of otorhinolaryngologist. There was V ac-
cording to the results of thyroid function study.
After inflammatory phenomena control on the 4th
day the patient underwent surgical treatment to
eliminate compression of neck organs and me-
diastinum. Taking into account the spread of the
goiter to the level of the main bronchi, despite the
fact that its transverse size did not exceed 2/3 of
the size of the upper thoracic aperture, the proba-
bility of sternotomy access was taken into account
at the stage of planning the operation.

The patient's thyroid was exposed layer by lay-
er using the Kocher access under an endotracheal
anaesthesia (an intubation with a bronchoscope).
Subcutaneous veins are considerably dilated. At
revision both thyroid lobes were sharply enlarged
(right 12x6x5 cm, left 18x8x6 cm). Their lower
poles went behind the sternum into the posterior
mediastinum, annularly covered and squeezed the
trachea and oesophagus, the tissue was diffusely
changed due to multiple nodules of colloid struc-
ture. After ligation of the upper and lower thyroid
vessels, the thyroid tissue decreased in size, which
allowed its removal from the sternum to the cer-
vical access. Thyroidectomy was performed under
the control of the recurrent laryngeal nerves and
perithyroid glands.

The postoperative period was normal. The pa-
tient was discharged for outpatient treatment on
the 5th day after surgery. Histological conclusion
was diffuse nodular macro-microfollicular colloid
goiter. At the control check-up in a month the pa-
tient felt well, respiratory insufficiency was elimi-
nated, he was physically active and had no com-
plaints. Control spirography in 6 months showed
the recovery of respiratory function.

It was possible to stabilise the condition of all
emergency patients and to perform interventions
after preparation with the intensive therapy. 19
(8.4%) patients were operated on urgently, the re-
maining 208 (91.6%) were admitted as planned.
In 13 (5,7%) out of 227 patients goitre was recur-
rent. The operation of choice in patients with cer-
vicothoracic goiter was thyroidectomy performed
in 183 (80.6%) patients. Hemithyroidectomy was
performed in 28 (12,3%) patients, and subtotal re-
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section was performed only in 3 (1,3%) cases. The
operation of choice in case of retroperitoneal re-
current goitre was repeated resection in the vo-
lume of thyroidectomy. One (0.45%) patient un-
derwent decompressive resection of the thyroid
tumour and in 1 (0.4%) patient palliative removal
of the mediastinal tumour was performed.

Intraoperative signs of compression syn-
drome were detected in 112 (49.3%) patients.
Instrumentally its presence was proved only in 41
(18.1%) patients. Tracheal compression and devia-
tion were the most frequent — 103 (92.0%) cases,
oesophagus was compressed less frequently —
32 (28.5%) cases, neck and mediastinal vessels —
19 (16.9%) cases. Compression usually occurred at
the level of the upper thoracic aperture, which is
associated with the presence of a dense bony ring.

Most often (204 (89.9%) observations) the an-
terior part of the thyroid was located in the ante-
rior mediastinum and only in 23 (10.13%) cases in
the posterior mediastinum. Devascularisation of
the thyroid tissue during surgical interventions
resulted in its volume reduction due to decreased
blood flow. This helped to remove it from the ster-
num to the cervical access, which was achieved in
225 (99.1%) cases. It is necessary to avoid rough
traction of thyroid tissue in the cranial direction,
as it can lead to rupture of venous plexuses and
even tear off the anterior part of the thyroid with
the development of massive bleeding into the
mediastinum. This will inevitably lead to the need
for sternotomy in order to haemostasis. It is also
necessary to remember that the introduction of
thyroid tissue into the tracheo-esophageal fur-
row, displacement of the trachea and oesophagus
change anatomical relationships in the area of sur-
gery, and the recurrent laryngeal nerves may ap-
pear in a completely unexpected place, even on
the anterolateral surface of the tumour nodule.

The analysis of immediate results of surgical
treatment of 227 patients operated on for cervi-
cothoracic goiter showed that one- and bilateral
laryngeal paresis of accidental or forced (in case of
nerve sprouting by the tumour) character was pre-
sent in 2 (0,9%) observations. Postoperative haem-
orrhages requiring repeated intervention in the
early postoperative period developed in 4 (1.8%)
patients. These figures are comparable with those
in the general group and the literature data [11].

CONCLUSIONS

1. Computed tomography with 3D reconstruc-
tion is the most informative diagnostic method de-
termining the probable volume and tactics of surgi-
cal treatment in patients with retroperitoneal goitre.
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2. Modern software allows to perform qualita-
tive and quantitative analysis of tomograms with
determination of possible risk factors for changing
the volume of intervention.

3. The majority of patients with a sternal goi-
tre can be operated through the cervical access.
A combination of risk factors increases the proba-
bility of widening the access: an exceeding at least
one of the maximum goitre size in the transverse
plane 2/3 of the corresponding size of the upper
thoracic aperture, goitre spread to the posterior
mediastinum, deeper than the aortic arch, thyroid
tissue dystopiated in the mediastinum, recurrent
and malignant nature of the disease. The surgeon
should anticipate the possibility of sternotomy
and has to be prepared to perform it if necessary.

4. Quantitative assessment of external respira-
tory function can be used to determine the urgen-
cy of intervention. If the forced expiratory volume
is less than 35% of normal, urgent intervention is
indicated.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknap aBTOpoB. Bce aBTOpbl BHeCnu cyuje-
CTBEHHbIN BKNag B pa3paboTKy KoHLUenumu, npo-
BefeHMe WnCcnefoBaHUA U MOArOTOBKY CTaTbw,
npounu n ofobpunu GrHanbHy Bepcuio nepeq
ny6nvkauuen.

KoH}nukT nHrepecoB. ABTOpbI AeKnapupyoT
OTCYTCTBUE ABHbIX 1 NOTEHLMANbHbBIX KOHPSINKTOB
MHTEpPEeCOB, CBA3aHHbIX C Nybnukaumen Hactos-
LLen cTaTbu.

UcTouHnK ¢uHaHcMpoBaHUA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUM BHELIHEro GpUHAHCUPOBAHNA
npwv NpoBefeHUn NccnefoBaHuA.

NHdopmupoBaHHOe cornacme Ha ny6nuka-
ymio. ABTOPbI MONYyYUSIN MUCbMEHHOE cornacue
MaunMeHToB Ha NybnuMKauuio MeauLMHCKUX [aH-
HbIX.
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