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ABSTRACT

This paper describes an example of radical surgical treatment of a patient with a giant retrosternal goiter complicated by
compression of the organs of the neck and mediastinum. Considering all the risks and possible complications, we should
take into account the fact that enlarged thyroid (T) body with retrosternal location can cause displacement and stenosis of
the trachea and esophagus, and dislocation of large vessels and nerves of the mediastinum. This anatomical specificity is
an imminent threat to successful treatment, and it also carries a certain risk of asphyxia and sudden death of the patient. In
this clinical case, radical surgical treatment in this patient included sequential mobilization in two pleural cavities, and then
the total removal of T through the traditional surgical access. The anesthetic complexity to support the surgical intervention
involved both difficult intubation due to tracheal stenosis, and also the required separate ventilation of the lungs to visualize
anatomical structures and mobilize a multinodular formation in two pleural cavities. Standard methods of artificial lung
ventilation could be ineffective and even dangerous in this case due to the location and size of the tumor. We focused our
attention on high-frequency ventilation (HFV), the best method of respiratory support during surgeries for tracheal and bron-
chial pathologies. The main task of the anesthetic team in this clinical case was to prevent the development of hypercapnia
and hypoxia during intubation of the stenotic tracheal segment, and then adequate ventilation of the lungs with reduced area
of proper gas exchange due to bilateral surgical pneumothorax. Thus, the full treatment was carried out due to the only safe
method of compensating lung ventilation with anesthesia by HFV. The applied HFV method creates an adequate gas exchange
in the lungs due to the small ventilation volume and high frequency of respiratory cycles per minute. HFV both prevented
the development of threatening complications during intubation of the stenotic tracheal area and ensured an adequate gas

exchange during successive thoracoscopic stages of thyroid tumor mobilization.
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3.1.6. OHKonorus, nyyesas Tepanus

KNUHUYECKUI CNYYAW

OcobeHHOCTV aHECTE3MOJIOTUYECKOI M XMPYPTMYECKOM TAKTUKM JIEYEHUS BONbHOTO

C TUTaHTCKNUM 00BEMHBIM oﬁpasoaaumeM [LMTOBUAHON Xene3bl B YCII0BUAX
OHKOJI0TMYECKOTO LeHTpa (KNMHWYEeCKNiA cayyait)

A. A. Posenko', M. A. Enrn6apsan’, [1. A. Xaparesos', M. B. XXeuuno'?, H. H. Monoea'?=, M. B. bayxap3e', E. A. MapbikoB'

T ®IrbY «HaunoHanbHbIA MeAMLMHCKMIA UCCNef0BaTENbCKUIA LLEHTP OHKonorum» MuHuctepcTBa 3gpaBooxpaHeHus Poccuiickoii Gepepauuy,
r. PoctoB-Ha-[loHy, Poccuiickas Gepepauus

2®rb0Y BO «PocToBCcKuit rocyAapCTBEHHbI MeAULIMHCKMIA YHUBepcuTeT» MUHUCTepCTBa 3paBooxpaHenuns Poccuiickon Gepepaumy,

r. PoctoB-Ha-[loHy, Poccuiickas Gepepauus

B4 natalyaanest@mail.ru

PE3IOME

OnucaH KAMHUYeCKUii NpUMep paanKanbHOrO XMPYPrMyeckoro fiedeHnst naumneHTa ¢ rmMraHTCKUM peTpocTepHasibHbIM 3060M,
OCNOXHEHHbIM KOMIMpeCccuen opraHoB LLeun 1 cpefocTeHusi. PaccmaTpuBas BCe PUCKM U BO3MOXHbIE OCTTIOXXHEHWUS, criedyeT yun-
TbiBaTb TOT GaKT, YTO yBENMYEHHAs WMToBMAHas Xenesa (LK) ¢ peTpocTepHanbHoOM NoKanuaaLmeit MOXeT Bbi3blBaTb CMeLLeH1e
1 CTEHO3 TPaxeu 1 N1LLEeBOAa, ANUCIIOKaLMIO KPYMHbIX COCYA0B M HEPBOB CPeAOCTEHNS. 9Ta aHaTOMMUecKas cneumduka aensetcs
He TONbKO HEMUHYEMOW YrpO30M1 YCMELLIHOMO IEYEHUS], HO U HECET ONpPefEeneHHbI PUCK Pa3BUTUSA acHUKCUM 1 BHE3AMNHON CMEPTH
nauueHTa. B HalleM KNMHUYECKOM Cnyvae paAnKabHOe XMPYPryeckoe SlieyeHre y faHHOro naumeHTa npegycmarpusano nocrne-
[0BaTeSIbHY0 MOBUIM3aLmIo B IBYX NJIEBPabHbIX MOJIOCTSIX, @ 3aTeM ToTasbHoe yaaneHue LXK us TpaguMumMoHHoro xupypruye-
cKoro goctyna. [Npu 3TOM CNOXHOCTb aHECTE3MONOrMYECKOro 06eCneyeHnst XMpypruyeckoro BMeLLaTensCcTBa NpeacTaBisia He
TOMbKO TPyAHAs MHTY6aLms, 06yCrioBNEHHasi CTEHO30M Tpaxeu, Ho U HeOBXOAMMas peann3aums pasfenibHOW BEHTUAALMMN NNErKUxX
NSt BO3MOXHOCTYW BU3yanun3aLmnm aHaTOMUYECKUX CTPYKTYP ¥ MOBUAMU3ALMM MHOFOY3/10BOr0 06pa3oBaHuUs B ABYX MiieBPanbHbIX
nonoctsix. CtaHAapTHble METOAUKM UCKYCCTBEHHON BEHTUNSLIUM TIETKUX U3-338 OCOBEHHOCTEN NIoKanu3aLmm v pasMepoB OMnyXosu
B JaHHOM clly4ae Mornv 6biTb ManoahheKTUBHbI U onacHbl. Halle BHUMaHWe 6bino HanpaBneHo Ha NPUMEHeHUe MeToaa pe-
CMMpaTOpHOro 06ecneyeHnsi BO BpeMsi onepaLy — BbICOKOYACTOTHOW MCKYCCTBEHHOM BeHTUNsALMK nerkux (BY UBJT), koTopast
3aHUMaEeT NMAUPYHOLLME NO3ULIMU B 06ECNIEYEHNN XUPYPIMYECKOrO NIeYEHUSI MATONIOMMU Tpaxeun u 6poHxoB. CnedyeT OTMETUTD,
YTO B JaHHOM KJIMHUYECKOM C/lly4Yae OCHOBHOI 3ajjayeii aHeCTe3nonornyeckon 6puragpl 6b110 NpeaynpexaeHne passutus
runepKanHum U rMnoKCUM Npu MHTY6aLMM CTEHO3UPYIOLLLErO CErMeHTa Tpaxeu, a 3aTeM afileKBaTHasi BEHTUNSILMS erkux npum
CHWKEHWUMW NNOLWaAN [OSIKHOIO ra3oo6MeHa BCNeACTBME ABYCTOPOHHErO ONepaLMoHHOro NHEBMOTOpakca. TakuM o6pa3om,
NpoBeAEeHVE NOMHOLLEHHOIO NeYeHNst COCTOANOCH 61arofapst eAMHCTBEHHO 6€30MacHOMY CroCO6Y 3aMeCTUTENIbHON BEHTUNALMM
JIErknx Bo BpeMs aHecTesun metogom BY UBJI. MpumeHsieMblii meTog MBJ1 co3aaeT agekBaTHbIN ra3006MeH B NErkux 3a cyet
Manoro BEHTUISILMOHHOrO 06bEMa U BbICOKOIN YacTOTbI AblXaTeNbHbIX LUMKI0B B MUHYTY. MpuMeHeHne BY VBJT no3Bonuno He
TOSIbKO U36€XaTb Pa3BUTUA YTPOXAKOLLMX OCNIOXKHEHWI BO BPEMSI MHTY6aLMM CTEHO3UPYIOLLErO yYacTKa Tpaxeu, Ho U o6ecrnednno
afieKBaTHbIN ra3006MeH BO BpeMsi NocnejoBaTeIbHbIX TOPAKOCKOMUYECKUX 3TanoB MOGUAN3aLMU ONYXONU LUMTOBUILHOW Xenesbl.

KnioueBble cnoBa: LWWMTOBUAHASA XKenesa, MHOFO)(SHOBOVI 306, KOMIMpeccua opraHoB LWen U CpenocTeHnd, TMpeonaaKkTo-
MUA, UICKYCCTBEHHaA BEHTUNALMNA NIErkKux
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INTRODUCTION

To date, international and Russian clinical guide-
lines have been developed for the diagnosis and
treatment of thyroid diseases. But as before, patients
with giant goiter and manifestations of compression
syndrome usually seek medical help in an emergency
[1]. The main clinical symptoms of compression of
the neck and mediastinal organs are: pathological
breathing with obstruction on the inhalation or exha-
lation in 73.5 % of cases, varying degrees of esopha-
geal dysphagia (8.7 % of cases), superior vena cava
syndrome (3.2 % of cases), and in 1 % of patients
chronic hypoxia provoked the development of car-
diovascular and cerebral insufficiency [2].

Nontoxic multinodular goiter (E04.2) is a clinical
concept that includes all detectable focal thyroid
formations, which are characterized by various mor-
phological features. On average, according to sta-
tistics in the Russian Federation, the incidence of
nodular goiter is 31 % [3]. In 20 % of cases, goiter has
a cervical-thoracic localization, of which 80 % of cas-
es are diagnosed in the anterior mediastinum. The
peculiarity of this tumor topography is the delayed
growth, late diagnosis and complicated course of
the disease [4]. According to the diagnostic criteria
of the Bethesda classification (2016), with a diffuse
increase in both lobes of the thyroid gland, as well as
with suspected malignant tumor, surgical interven-
tion in the volume of hemithyroidectomy or thyroid-
ectomy is necessary [2, 5]. It should be noted that
the proportion of thyroid cancer in relation to benign
nodules ranges from 2 to 30 %, according to various
data. The prognosis of the disease largely depends
on early diagnosis, which, in some cases, is out of
time and is due to prolonged tumor growth against
the background of other thyroid diseases [6].

Considering all the risks and possible complica-
tions, one should take into account the fact that an
enlarged thyroid gland with retrosternal localiza-
tion can cause displacement and stenosis of the
trachea and esophagus, as well as dislocation of
large vessels and nerves of the mediastinum. This
anatomical specificity is not only an imminent threat
to successful treatment, but also carries a certain
risk of asphyxia and sudden death of the patient [7].

To carry out adequate and safe anesthesia during
radical surgical removal of a giant thyroid neoplasm,
the anesthesiologist must provide for all complica-
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tions of the intra- and early postoperative period, with
the possibility of emergency measures to restore
the patency of the upper respiratory tract. The de-
gree of tracheal stenosis according to the Cotton-
Mayer classification serves as a determining factor
in choosing the tactics of intubation and ensuring
adequate ventilation during surgery. Thus, at grade |,
when tracheal obstruction is less than 50 %, standard
patient management is possible, and at grade I, ob-
struction is from 51 % to 70 %, at grade 11l 71-90 %
stenosis and grade IV complete stenosis, anesthesia
tactics using endoscopic methods should be individ-
ually determined [8].

In fact, acute violation of the patency of the re-
spiratory tract in chest goiter with compression syn-
drome and tracheal stenosis can occur at any stage
of anesthesiological support, during induction of
anesthesia or intubation of the trachea, as well as
during mobilization and removal of tumor forma-
tion [7]. For adequate visualization of the mediasti-
nal organs and mobilization of the thyroid gland in
the pleural cavities, it is necessary to ensure lung
collapse on the side of the operation. This is done
through the technical reception of general anesthesia
using single-lung ventilation [9]. At the same time,
tracheal intubation should be performed with a two-
light endotracheal tube for separate ventilation of the
lungs. The complexity of this manipulation, even in
typical conditions, is not always safe for patients,
and in some cases cannot be performed at all [10].
The giant thyroid gland aggravates the situation,
located in the mediastinum, it leads to significant
changes in the anatomy of the trachea and bron-
chi, displacement and compression of their lumen,
which undoubtedly complicates the separation of
the lungs for ventilation. In our patient, intubation
with a double-light tube was immediately exclud-
ed. The presence of tracheal stenosis of more than
70 % does not allow for unhindered intubation of the
patient, even with a single-light endotracheal tube,
much smaller in diameter. Thus, the only safe meth-
od of replacement ventilation during anesthesia in
this patient was the use of high-frequency ventila-
tion. The main value of the method used is to ensure
adequate gas exchange in the lungs due to the small
ventilation volume and high frequency of respiratory
cycles per minute. At the same time, the diameter
of the adapted catheter, which is used instead of
an intubation tube, is much smaller than the size
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of the stenosing section of the trachea. Prolonged
compression of the trachea caused by enlarged thy-
roid gland leads to degenerative cartilage atrophy
and tracheomalacia, as it was observed in our pa-
tient [11]. And at this point, of particular importance
is the fact that for high-frequency (HF) artificial lung
ventilation (ventilator), a thin and elastic adapted
catheter is used, which does not create additional
pressure on the trachea. It follows from the above
that the absence of a traumatic factor will avoid ad-
ditional damage and rupture of the trachea, which
already has an initially altered architectonics of blood
supply and deformation of the fibrous ring. In addi-
tion, the preservation of the integrity of the tracheal
tissue, under these conditions of lung ventilation,
will prevent the development of a detrimental com-
plication, which is mediastinitis. The total spread of
the inflammatory process in the mediastinum and,
as a result, the progression of the systemic inflam-
matory reaction of the body, will inevitably lead to
adverse treatment results and fatal consequences
for the patient.

The purpose of the study was to demonstrate by
this clinical case the possibility of safe and adequate
provision of ventilation by HF ventilation to a patient
with a giant retrosternal goiter complicated by com-
pression of the neck and mediastinal organs during
a single-stage operation consisting of three stages
of mobilization, in the right and then in the left pleural
cavity, followed by total removal of the thyroid gland
from the median cervical access.

Clinical case

64 years old patient M, was admitted to the De-
partment of Head and Neck tumors of National
Medical Research Centre for Oncology in Novem-
ber 2022 with complaints about difficulty breathing
with minimal physical exertion and during sleep, per-
sistent cough, difficulty passing solid food through
the esophagus, facial swelling. He considers himself
ill since October 2022, when the above-mentioned
complaints appeared. The patient was further ex-
amined and diagnosed with a thyroid tumor with
a retrosternal spread.

Findings during physical examination revealed:
height 176 cm, weight 94 kg, body mass index is
30.35 kg/m2. The patient's condition is satisfactory.
Patient is conscious. The skin is of normal color, the
body complexity is normosthenical, the nutrition is

(KknuHMYeckuii cnyyai)

satisfactory. There are no peripheral edema, soft
tissue turgor is reduced. The temperature is within
the normal range. Blood pressure indicators on both
brachial arteries are 150/90 mmHg, heart rate is 96
per minute, pulse of satisfactory tension filling, there
is no pulse deficit. Auscultation reveals: shortness
of breath of a mixed nature, respiratory rate 20-22
per minute, vesicular breathing, no wheezing, rhyth-
mic muffled heart tones. There were no pathological
changes on the behalf of other organs. Significant
comorbidity, in addition to hypertension, was not de-
tected (therapy with beta-blockers and antiaggregant
drugs). According to the patient, he did not take thy-
rostatic therapy. Examination: the neck is deformed
due to tumor formation of the thyroid gland with
a retrosternal spread (Il degree according to WHO),
the thyroid gland is painless, soft, non-mobile, there
is swelling of subcutaneous fat in the supraclavicular
areas on both sides.

According to ultrasound of the thyroid gland,
it was revealed: the volume of the right lobe is
60.5 cm?, the left lobe is 44 cm?, the total volume is
104.5 cm3; the parenchyma has solid multiple isoe-
chogenic nodules with hypoechoic contours and di-
mensions on the right are 15 x 10 x 15 mm, on the
left — 31 x 19 x 28 mm, which corresponds to the
EU TIRADS category 4 [12]; regional lymph nodes
enlarged to 5-7 mm, pronounced vascularization,
no hyperechoic inclusions. Ultrasound conclusion:
thyromegaly, pronounced diffuse changes in the type
of thyroiditis, diffuse nodular goiter EU TIRADS 4,
nodular formations of both lobes of the thyroid gland
with intracoracic distribution; lymphadenopathy of
the parotid lymph nodes on the right, multiple thyroid
nodes with intracoracic distribution, it is categorically
impossible to exclude tumor genesis. To verify the
process, a fine needle aspiration biopsy of the thyroid
gland was performed. Cytological conclusion: the
material was obtained from the site of the cell goiter
of the left and right lobes, which corresponds to the
Il diagnostic category according to the Bethesda
classification (2016) [5]. Computed tomography of
the neck and thoracic cavity organs with intravenous
bolus contrast, multiplanar and three-dimensional
reconstruction of the neck revealed a significant in-
crease in the thyroid gland with a spread to the medi-
astinum, a volumetric effect and compression of the
trachea (lumen narrowed to 6 mm), hyperplasia of
the lymph nodes of the neck (Fig. 1). According to fi-
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broscopy data, it was revealed that, starting from the
second cartilage, the trachea deviates to the right, its
lumen spirally unevenly narrows (up to 6 mm) due to
external pressure along the lateral and membranous
walls to the level of tracheal bifurcation, the mucous
membrane is hyperemic throughout.

A clinical diagnosis was made: a thyroid tumor
with a retrosternal spread. Complication of the un-
derlying disease: compression syndrome of the neck
and mediastinal organs (compression of the trachea
up to 6 mm). Concomitant diseases: hypertension
stage 2, hypertension grade I, risk 4.

The council decided to perform radical surgical
treatment in this patient with sequential mobilization
in two pleural cavities, and then total removal of the
thyroid gland from the traditional surgical access
for this pathology. Anesthesiological support should
be carried out using the method of high-frequency
artificial lung ventilation (HFV).

On 01/16/2023, planned surgical intervention was
performed in the following volume: video thoracos-
copy on the right, video thoracoscopy on the left, mo-
bilization of tumor formation, thyroidectomy. After
premedication, patient M. was taken to the operating
unit of National Medical Research Centre for Oncolo-
gy for elective surgery. Initial functional data: blood
pressure 146/96 mmHg, heart rate 104 per minute,
respiratory rate (RR) 20 per minute, blood saturation
93 %. A puncture and catheterization of the cubital
vein was performed. Intraoperative monitoring of the
patient's functional state corresponded to the Har-

vard standard (cardiac monitoring, control of blood
gas composition, assessment of the bispectral index
and neuromuscular conduction). The operation start-
ed at 10:10am and ended at 3:50 pm. After preoxy-
genation with oxygen through a facial mask, induc-
tion of anesthesia with fentanyl 2.5 mg/kg, propofol
at a dose of 3.0 mg/kg and rocuronium bromide
0.8 mg/kg was initiated. On the first attempt, under
visual control (using the 840XDL video laryngoscope
(Karl Storz — Endoscope, Germany) unhindered, an
HF ventilator catheter was inserted into the trachea
beyond the stenosis area. The HF ventilator mode is
a jet catheter (artificial lung ventilation device high—
frequency jet ventilator-HF/100 "ZisLine"). Also, an
extraordinary situation was envisaged, which could
arise if it was impossible to carry a ventilation cathe-
ter through the stenosing segment of the trachea due
to mucosal edema or obstruction of the respiratory
tract by sputum. In this case, it was envisaged to use
an RF ventilator in injection mode. To do this, it was
necessary to conduct a single-light endotracheal
tube, using a video laryngoscope, behind the glottis,
to the tracheal stenosis site and begin forced venti-
lation of the lungs. The injection mode also provides
adequate ventilation, but, in our opinion, is less safe
for this patient. This is explained by the three-fold
change of the patient's position on the operating ta-
ble during surgery (on the left side, on the right side
and on the back). Displacement of the endotracheal
intubation tube during the patient's movement, even
if well fixed, has a high probability. The use of jet

HFV Adapted HF

\ ventilator catheter

Giganti Stenotic
'gantic trachea
thyroid
tumor

Right bronchus Left bronchus

Fig. 1. Spiral X-ray computed tomography (SCT) of the neck and
chest organs

46

Fig. 2. The scheme of the HF ventilation
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catheter ventilation completely eliminates the risk of
dislocation of the adapted ventilation catheter. The
mode of ventilation indicators at the time of the start
of the operation was: minute ventilation frequen-
cy — 160 per minute, minute volume of ventilation
(MV) - 11.5 I/min, tidal volume (Vt) — 140 ml. With
HF ventilation, there is no possibility of spirometric
determination of the required volume of minute ven-
tilation or MV. Therefore, this parameter was calcu-
lated using the standard formula of T. M. Darbinyan:

MOD (I) =BM (kg) / 10 + 1,

where BM (kg) stands for body mass.

Determining the proper MV allows you to individ-
ually adjust the parameters of the HF ventilator in
accordance with the respiratory needs of the patient
and avoid the development of hypercapnia. The ad-
equacy of ventilation and the replacement of respi-
ratory function in full was confirmed by the data of
the gas analyzer. The scheme of the HF ventilation
is shown in figure 2.

The course of the operation. In the patient's po-
sition on the left side, a port and a video camera
are inserted into the pleural cavity in the 7th inter-
costal space along the posterior axial line on the
right. Under visual control, additional trocars were
inserted through additional incisions in the 5th and
6th intercostal space along the anterior and posterior
axillary lines and in the 7th intercostal space along
the mid-axillary line. During the revision of the right
pleural cavity, it was revealed that the thyroid gland
is in the posterior mediastinum, the tumor shifts
the esophagus and trachea to the right. The first
stage of the operation was decided to mobilize the
tumor. With the help of ultrasonic scissors, the pa-
rietal pleura was dissected with the mobilization of
nodular formation from the trachea and esophagus.
The lower edge of the tumor is located 0.5 cm above
the anterior pulmonary trunk. Due to the inability to
visualize the lower edge of the tumor with a surgical
suturing device, v. Azygos was stitched and crossed,
thorough hemostasis, drainage and layered suturing
of the wound were performed. Then the patient was
transposed to the right side. In the patient's posi-
tion on the right side, a port was inserted into the
pleural cavity in the 6th intercostal space along the
antero-axillary line on the left, then a video camera
was inserted and, under visual control, through addi-
tional incisions in the 5th and 6th intercostal space
along the middle axillary and posterior axillary lines,
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as well as in the 9th intercostal space Additional
trocars have been introduced along the rear-axillary
line. The parietal pleura was opened in the posterior
mediastinum above the aortic arch, and the tumor
was mobilized from the left pleural cavity. The pleu-
ral cavity is sutured. Next, an arcuate incision of the
neck skin was made 1 cm above the jugular sternum,
the skin flaps were separated, the rectus muscles
of the neck were dissected between the clamps.
The revision revealed: the right lobe of the thyroid
gland is enlarged, the gland tissue is totally replaced
by a tumor of a tightly elastic consistency, the left
lobe is large, the gland tissue is totally replaced by
a multi-node tumor. The lower edge of the right lobe
is located behind the sternum up to 8 cm away at
the level of the tracheal bifurcation, closely adheres
to the lower wall of the trachea. The right lobe of the
thyroid gland was removed in blunt and acute ways,
while the right recurrent laryngeal nerve was pre-
served. The left recurrent nerve was also visualized
and isolated. Then the left lobe of the thyroid gland,
the upper and lower vascular bundles are crossed
and bandaged from 2 sides. Hemostasis, drainage,
and layered suturing of the wound were performed.
The operation was performed radically (Fig. 3, 4).

The parameters of the HF ventilator were changed
depending on the stages of the operation, consider-
ing surgical manipulations in the right or left pleural
cavities. At the time of surgical pneumothorax and
in the absence of tightness of the pleural cavity, the
minute ventilation frequency was increased to 200
per minute. Visually, the lung is partially collapsed,
while the gas exchange area is preserved. Accord-
ing to pulse oximetry, blood oxygen saturation was
100 %. The presented frame of the video recording
of the operation shows that the lung, reduced in size,
does not interfere with the visualization and mobili-
zation of thyroid tumor formation in the mediastinum
(Fig. 5).

During the entire period of anesthesia, no car-
diorespiratory disorders were recorded. At the
end of the operation, with complete restoration of
muscle tone and consciousness, as well as with
adequate indicators of blood oxygen saturation,
the ventilation catheter was removed unhindered.
Postoperative monitoring of the gas composition
of arterial blood revealed no serious violations:
pCO, 41.2 mmHg, p02 120 mmHg, pH 7,250, BE
2.4 mmol/l, HCO, 29.2 mmol/L, SO, 97 %, Na+
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139.0 mmol/L, K+ 3.9 mmol/L, SI = 101.0 mmol/I,
Ca?"ion—2.01 mmol/Il. On the 1st day after surgery,
the patient's condition corresponded to the timing
of postoperative treatment. With constant oxygen
insufflation through a nasal catheter, the gas compo-
sition of arterial blood corresponded to normal val-
ues. On the 2nd day after the operation, the patient
was transferred to the surgical department under the
supervision of the attending physician. Postoperative
therapy met the standards of medical care, which
included antibiotic therapy, prevention of thrombo-
genic complications, and inhalation with mucolytics.
Patient M. was discharged from the hospital on the
14th day, which corresponds to the standards of sur-
gical treatment for uncomplicated thyroidectomy.
Description of the macro specimen: the right
lobe of the thyroid gland, totally replaced by a multi-
nodular tumor, of dense elastic consistency, nodes

2.5-3 cm in size; the left lobe of the thyroid gland is
totally replaced by a multi-nodular tumor of dense
consistency, nodes 2.5-7.5 cm in size (Fig. 6).
Histological analysis No. 3778/23: morphological
changes in the tissue of both lobes of the thyroid
gland are distinctive for nodular follicular disease /
multi-nodular goiter.

DISCUSSION

The incidence of thyroid tumor pathology in our
country and the world remains high. In accordance
with Russian clinical guidelines, radioactive iodine
therapy or thyroidectomy are among the main meth-
ods of treating multi-node thyroid diseases [3]. Some
patients seek medical help in an emergency, when,
as a rule, clinical symptoms rapidly increase with
decompensated compression of the tumor formation

91011 12 13 14 152 )

Fig. 5. Mobilization of the thyroid gland and partial lung collapse
under conditions of HF V
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Fig. 6. Macro specimen: thyroid gland (two lobes with tumor
nodes)
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of the thyroid gland of the trachea, esophagus, ves-
sels, and nerves of the mediastinum. Compression
syndrome is one of the most difficult and unpredict-
able complications of nodular goiter. Mechanical
compression of the trachea from the outside by
a giant nodular formation of the thyroid gland is the
cause of the development of respiratory failure of
varying degrees of compensation. Preventing the
development of asphyxia in a patient is the main
indication for surgical treatment [1, 13].

The tactics of anesthesia with significant volume
formation of the thyroid gland, and clinical signs of
tracheal stenosis are determined by the risk of ob-
viously difficult intubation. To overcome this factor,
various technical possibilities are used: intubation
using endoscopic equipment or the use of a vide-
olaryngoscope. In our clinical case, the complexity
of anesthesiological provision of radical surgical
intervention was represented not only by difficult
intubation due to tracheal stenosis, but also by the
necessary implementation of separate ventilation of
the lungs to enable visualization of anatomical struc-
tures and mobilization of a multi-node formation in
two pleural cavities.

Standard methods of artificial lung ventilation,
due to the peculiarities of the localization and size
of the tumor in this case, could be ineffective and
dangerous. Our attention was focused on the use
of the respiratory support method during surgery —
HF ventilation, which occupies a leading position
in providing surgical treatment of pathology of the
trachea and bronchi. The peculiarity of HF ventila-
tion is the absence of the need to comply with the
conditions of tightness — "respirator-patient”, the
technique is carried out on the principle of "open cir-
cuit". The high rate of respiratory cycles per minute
guarantees the introduction of sufficient gas flow to
create maximum respiratory support for the patient.
In addition, according to a number of studies, a high
level of oxygenating ability of the HF ventilator was
noted in comparison with the standard ventilator.
This is explained from the position of creating an
increased partial pressure of oxygen in the compo-
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sition of the alveolar gas, which is manifested by
an increase in arterial oxygenation with preserved
CO, elimination. Attention was also drawn to the
fact that in conditions of jet HF ventilation in the
ventilation-perfusion ratio, ventilation prevails over
perfusion, unlike standard ventilation with a signif-
icant predominance of perfusion over ventilation,
which contributes to increased oxygenation [9]. In
this context, the use of HF ventilation is actively
used in thoracic surgery not only for elective sur-
gical interventions, but also in urgent situations
such as lung abscess, massive pulmonary bleeding,
and reconstructive operations for bronchopleural
fistulas [14].

It should be noted that in this clinical case, the
main task of the anesthesiological team was to pre-
vent the development of hypercapnia and hypoxia
during intubation of the stenosing segment of the
trachea, and then adequate ventilation of the lungs
with a decrease in proper gas exchange due to bilat-
eral surgical pneumothorax. This was ensured by the
effective use of the RF ventilator potential and made
it possible to minimize tracheal injury and optimize
functional gas exchange in our patient.

CONCLUSION

Based on the presented clinical data, it can be
noted that the possibility of using modern technolo-
gies for anesthesiological ventilation in patients with
giant thyroid tumors and compression syndrome
makes it possible to carry out surgical treatment in
full and avoid the development of life-threatening
complications in patients. The presented clinical
case demonstrated that this technique is not only
effective and safe, but also the only correct one in
a patient with a complicated course of retrosternal
goiter. It should be noted that the success of the
treatment completely depended on the profession-
alism of the staff of the cancer center, the well-co-
ordinated work of the multidisciplinary team made
it possible to provide specialized care and minimize
complications and risks in this patient.
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