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Annotation

A 46-year-old woman, withheight 161 cm and weight 75 kg, underwent endoscopic
resection of the esophagus with reconstruction of the gastrointestinal tract with a gas-
tric tube (McKeown procedure). During the surgery a tracheal injury with a rupture of the
membranous part revealed, which was considered as a complication regarding a dou-
ble-lumen endotracheal tube installation. Clinically, the rupture remained asymptom-
atic during two hours of single-lung ventilation of the left lung and was visualized during
the thoracoscopic stage of the surgery. The tracheal rupture was promptly repaired. In
the postoperative period, the patient required prolonged lung ventilation through a la-
ryngeal mask. Frequentbronchial fibroscopy was performed to verify the condition of
the tracheal suture, its continuity, and to provide tracheobronchial sanitation in the in-
tensive care unit. The application of a multidisciplinary approach to diagnose and treat a
life-threatening complication as tracheal rupture in a short time allowed us to stabilize
the patient’s condition and avoid the development of further complications.
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Tyinpeme

46 acTafbl anenre, 6orbl 161 cM XaHe JeHe canMarbl 75 Kr, ackasaH-illeK >oJ-
LapblHbIH TYTacCTbIfbIH KainblHa KENTIpY YLWIiH XacanfaH eHeLTiH 3HLO0CKONUANbIK pe-
sekumschl kesinge (McKeown oTachkl) KeHipaekTiH MeMbpaHablk BeniriHiy KbipTbiaybl
bankangbl. 3akbIMAaHYAbl KOC KyblCTbl 3HAOTPaxeanbAbl TYTIKTI OpHATYy HOTUXKECIHAE Aa-
MblfaH fen 6omxanblk. KeHipaeKTiH XblpTblaybl 2 caFaT iwiHae Bip ekneHiH con xak xen-
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neTyiHoe b6ankanManbl XoHe oTaHblH TOPAaKOCKOMUAMbLIK Ke3eHiHAe BU3yasbAbl aHblK-
Tangbl. KeHipaekTiH XbipTbiFaH beniri kannbiHa kenTipingi. OTagaH KemiHri keseHge
HayKacka lapuMHreanbibl Macka apkblJibl y3apThliFaH ekne XenaeTyi kaxeT 6onabl. Kap-
KblHIbl eMaey beniMiHae KeHipAeK TIriCiHIH KYNiH, OHbIH ThbifbI3[blfblH XX9HEe TpaxeobpoH-
xnangpl arawTbi (TBA) caHauuschl ywiH GipHele peT pnbpobpoHxockonus xacanbl.
KeHipaeKTiH XbIpTblaybl CUAKTbI Mipre Kayin TOHAIPeTIH ackblHYAbl KbICKA yaKbIT iliHAe
AMarHocTmkanay MeH MynbTUAMCLMMANHAPIIbI TOCIIMEH eMAey HayKaCTblH XafFhanbiH Ty-
paKTaHAblpyFa XXaHe 0faH api acKblHynapblH AaMyblH bonfgbipMayfa MyMKiHAIK bepai.
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KnroyeBeie cnoBa:

ATporeHHoe noBpexaeHne Tpaxeu,
AYXMPOCBETHasAIHA0TpaxeasbHas
TpybKa, NeyeHne paspbiBoB Tpaxeu,
UCKYCCTBEHHAs BEHTUNIALMS JIErKMX,
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AHHOTaLuA

Y xeHwuHbl 46 net, poctoM 161 cM 1 mMaccon Tena 75 Kr BO BpeMs 3HA0CKOMUYe-
CKOM pe3eKkuMu nuLieBofa C BOCCTAHOBAEHMEM LLeJIOCTHOCTU XKeslyLOoYHO-KULWEeYHOro
TpakTa xenygouHoit Tpybkon (onepauus McKeown) npousowwno noepexgeHve Tpaxeu
C pa3pblBOM MeMbpaHO3HOM YacTu, KOTOPOe pacLeHEeHO KaK OCIIOXHEHME B pe3ynbraTte
YCTaHOBKM [BYXMPOCBETHOMIHAOTPaxeanbHon Tpybku. KnuHnyeckn paspbiB He nNposiB-
NANCS B Te4eHUe ABYX YaCOB OAHOIEr0YHON NEBOCTOPOHHEN BEHTUNALUM Nerkmx, 1 6bin
BbISIBIEH BM3YyaslbHO BO BPEMSi TOPAKOCKOMMYECKOro atana onepauuun. Pa3pbiB Tpaxeu
Bbin ywwnt. B nocneonepauoHHOM nepuoge nauuveHTy bbina HeobxoanMa nponneHHas
BEHTUNALMSA Nerkmx, KoTopas OCyLLeCTBAANACh Yepe3 NapuHreanbHylo Macky. HeogHo-
KpaTHas ¢ubpobpoHxockonuns nposoAunach Ans BepuduKaLUM COCTOSIHUS Tpaxeasb-
HOro LUBa, €ro repMeTMYHOCTU M caHaLuu TpaxeobpoHXManbHOro AepeBa B OTLENIEHUM
WHTEHCUBHOM Tepanuu. [prMeHeHe MyNbTUANCLUMIMHAPHOIO NOAX0AA K AMArHOCTUKe
M NIeYeHMI0 Takoro >KM3Heyrpo>XKatoLLEero 0CN0XHEHNS KaK pa3pbiB Tpaxeu, NO3BOAUI B
KopoTKoe BpeMs fobutbcs ctabunmnsaumnm coctosHua n nsbexkatb pasBUTUS AanbHen-
LUNX OCNOXKHEHWN.

Introduction

The double-lumen endobronchi-
al tube is often used for a single-lung
ventilation method in thoracic surgery.
However, its use can lead to tracheal
rupture due to large external diameter
and the frequently used stylet."? Tra-
cheal rupture after intubation is a rare
complication, but it is a life-threatening
condition, and the prognosis directly de-
pends on the timeliness of diagnosis and
treatment. It is important to ensure air-
way patency before and after treatment.

In addition, early extubation is rec-
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ommended to prevent complications due
to increased airway pressure. However,
in most cases, mechanical ventilation is
required after surgery for tracheal rup-
ture.’

Using the example of a 46-year-old
female patient who had a tracheal rup-
ture caused by intubation with a dou-
ble-lumen endobronchial tube during
esophageal extirpation, the authors
discuss the management of a tracheal
rupture discovered during surgery, the
use of a laryngeal mask airway as an al-
ternative for prolonged ventilation in the
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postoperative period and the role of fi-
beroptic bronchoscopy to verify the res-
toration of tracheal rupture.

Clinical case

A female patient, 46 years old, height
161 cm and body weight 75 kg, was pre-
scribed extirpation of the esophagus for
squamous cell keratinizing cancer of
the middle third of the esophagus, an
infiltrative-ulcerative form with inva-
sion into the muscle layer. A McKeown
operation is planned - in which resec-
tion of the esophagus and formation of
a gastric tube is performed using lap-
aroscopic and thoracoscopic methods,
and esophagogastroanastomosis s
performed through a cervical approach.
During the preoperative examination,
including blood tests, electrocardiogra-
phy, chest CT (computed tomography)
and bronchoscopy, we identified non-
specific cardiomyopathy, endometriosis
of the uterine body and varicose veins of
the lower extremities without circulatory
disorders in them, and no other specific
abnormalities were found. According to
clinical lab results: total protein levels
were reduced - 55.9 g/l, minor microal-
buminuria - 30 mg/l, leukocyturia - 14
cells/ml, erythrocyturia - 15 cells/ml
were detected in the urine.

The patient was examined by an an-
esthesiologist before the surgery, ASA
risk class 2 was determined, and gener-
al multicomponent endotracheal anes-
thesia was planned.

The patient was taken to the operat-
ing room without premedication wearing
compression stockings on the lower ex-
tremities. Basic monitoring has been es-
tablished. Initial vital signs were stable:
blood pressure 135/65 mm Hg, heart
rate 78 per minute, blood oxygen satu-
ration 97%. A peripheral venous cannula
was inserted into the cubital vein.

Induction of anesthesia was per-
formed intravenously: Propofol 150 mag,
fentanyl 0.2 mg. Myoplegia with pipecu-
ronium 4 mg and suxamethonium 100
mg. The trachea was intubated with a
double-lumen left-directed endotra-
cheal tube, size 35Fr, without a stylet.
Intubation proceeded without technical
difficulties using the classical technique.
The tube was passed into place without
resistance. The position of the tube was
verified by auscultation, and complete

isolation of both lungs was achieved.
Two-lung ventilation was established
by volume mode with a tidal volume of
450 ml, respiratory rate 14 per minute,
inhalation-exhalation ratio 1:2, Fi0O2
45%. In this case, the peak pressure in
the respiratory tract was 14 cm H20, the
plateau pressure was 10 cm H20, and
the end-expiratory pressure was 3 cm
H20. Compliance was 55-60 ml/cm H20,
EtC0O2 32-37 mmHg, Sp02 99-100%.

Maintenance of anesthesia: Sevoflu-
rane 0.6-1 MAC, fentanyl 1 mg. The du-
ration of the operation was 425 minutes,
the duration of anesthesia was 495 min-
utes.

Monitoring of the patient’s vital func-
tions was expanded, and the radial ar-
tery and internal jugular vein on the right
were cannulated. Invasive monitoring
of blood pressure and central venous
pressure was started. A thermistor is
installed in the nasopharynx to contin-
uously monitor core body temperature.
The bladder was catheterized with a
Foley catheter to monitor hourly urine
output. To prevent induced hypother-
mia, infusion of warm (39°C) infusion
solutions was used using the EnFlow
infusion media warmer, as well as con-
vection air heating of the patient’s torso
using the Equator device. The antibiotic
ceftriaxone 1 g was administered. and
pantoprozole 40 mg.

The patient was placed in a prone po-
sition, and single-lung ventilation of the
left lung was started. FiO2 increased to
60%, tidal volume decreased to 300 ml,
respiratory rate increased to 20 per min-
ute. At the same time, the peak pressure
in the respiratory tract was 17 mmHg,
the plateau pressure was 14 cmH20,
and the end-expiratory pressure was 0
c¢cmH20. Compliance was 22-30 ml/cm
H20, EtC02 35-40 mmHg, Sp02 97-98%.
The thoracoscopic stage of the operation
began in the conditions of right-sided
carbothorax and carbomediastinum. Af-
ter opening the mediastinal pleura along
the esophagus, the esophagus is grad-
ually mobilized using sharp and blunt
routes with the intersection of the azygos
vein. At the 115th minute of the opera-
tion, during mobilization of the esopha-
gus in the upper thoracic region, there
was a sudden decrease in Sp02 to 79%,
an increase in heart rate to 128 per min-
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ute, a decrease in peak pressure to 10
cm water column, plateau pressure to 7
cm water column, etCO2 increased to 99
mm Hg, a leak appeared in the anesthe-
sia machine circuit to 700 ml/min. Both
channels of the double-lumen endotra-
cheal tube were sanitized, and a small
amount of blood-streaked mucus was
aspirated from the right channel. Arteri-
al and venous pressure werestable.

During inspection of the mediasti-
num, surgeons identified a linear rupture
of the membranous part of the trachea,
which began 1 cm above the tracheal bi-
furcation and continued proximally; the
tracheal cuff of the tube was visualized
in the lumen of the trachea. The trachea
and esophagus were separated. A longi-
tudinal rupture of the membranous part
of the trachea over 10 cm was detected.

Ventilation parameters were ad-
justed based on the patient’s condition
and the leak. The patient resumed dou-
ble-pulmonary ventilation with a tidal
volume of 600 ml, respiratory rate 20 per
minute, inhalation-exhalation ratio 1:2,
Fi02 100%. In this case, the peak pres-
sure in the respiratory tract was 17 cm
H20, the plateau pressure was 14 cm
H20, and the end expiratory pressure
was 3 cm H20. Compliance was 45-50
ml/cm water column. The leakage was
580-720 ml/min. Gradually, within 4 min-
utes, EtCO2 decreased to 42-49 mmHg,
and Sp02 increased to 93-95%. Blood
pressure was 100/60 mm Hg, heart rate
decreased to 100 per minute.

After a multidisciplinary intraopera-
tive consultation, it was decided to close
the tracheal rupture endoscopically
and intensify antibacterial therapy with
meropenem, which was administered
intravenously at a dose of 1 g. The defect
in the membranous part of the trachea
was sutured with a continuous suture,
and a hydrotest was performed, which
showed complete tightness of the tra-
chea. The operation continued.

The thoracic stage was completed
after complete stabilization of respira-
tory function. In dynamics, the ventila-
tion parameters were changed taking
into account the eliminated leak, the
tidal volume was reduced to 450 ml, the
respiratory rate was reduced to 14 per
minute to achieve normal ventilation at
EtCO2 35-38 mm Hg. After suturing the
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trachea, gas exchange was stabilized
and improved in dynamics. Tachycardi-
aregressed.

At the end of the thoracic stage, the
patient was rotated to the “supine” posi-
tion and the endoscopic abdominal stage
of the operation began, which went with-
out any complications. After the abdom-
inal stage of the operation, against the
background of the relative stability of the
patient’s vital functions, the operation
was completed with the application of
esophago-gastroanastomosis from the
cervical approach.

At the end of the operation, the pa-
tient in medicated sleep with stable vital
signs was transported to the intensive
care unit.

Upon admission to the intensive care
unit the patient was examined, including
chest x-ray, blood tests for acid base,
gas composition, electrolytes, coagu-
lation status and standard biochemical
composition. A consultation was held to
determine further tactics of the patient’s
management, at which it was decid-
ed to continue double-lung ventilation
through a double-lumen endotracheal
tube with deep sedation. If respiratory
function is stable and there are no other
complications from the airway, lungs or
chest frame, after 6-8 hours it was rec-
ommended to remove the double-lumen
endotracheal tube and replace it with a
supraglottic airway to continue venti-
lation. A disposable #4 laryngeal mask
was chosen as the supraglottic airway.
In case of difficulties in providing venti-
lation through the supraglottic airway, it
was suggested to replace it with a sin-
gle-lumen endotracheal tube.

6 hours 40 minutes after the pa-
tient’s admission to the intensive care
unit against the background of deep se-
dation with dexmedetomidine and fen-
tanyl, prolonged artificial ventilation, the
patient’'s condition was stable, gas ex-
change was satisfactory, there were no
accumulation of mucus in the respira-
tory tract, there were no pneumothorax
or pneumomediastinum. A double-lu-
men endotracheal tube was removed
from the trachea under the influence of
an ultra-short-acting muscle relaxant
(suxamethonium). Laryngeal mask No.
4 was installed, the cuff was inflated
until a tight seal was achieved. Artificial
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ventilation of the lungs was continued
through the laryngeal mask using the
same parameters. Oxygenation was sat-
isfactory. A diagnostic and sanitation fi-
brobronchoscopy was performed, which
revealed that the suture on the mem-
branous part of the trachea is intact, no
defects were found, no accumulations
of mucus and blood were detected, and
there was no bronchial obstruction.

Subsequently, the depth of sedation
was reduced, spontaneous breathing
restored, and the ventilation mode was
changed to auxiliary with pressure sup-
port. At the same time, the parameters
of respiratory support were dynamical-
ly selected so that the peak pressure in
the respiratory tract did not exceed 12-
15 cm of water column, and at the same
time, Pa02 was not lower than 70 mm
Hg, and PaC02 was within 35-45 mm Hg.
The patient was gradually awakened. A
state of wakefulness of 10 points on the
Aldreth scale has been achieved.

5 hours 30 minutes after installa-
tion of a laryngeal mask airway and pro-
longed assisted ventilation, the patient
was gradually adapted to spontaneous
breathing, and pressure support was re-
duced to zero. In this case, the respirato-
ry rate was 18 per minute, up to 300-450
ml. Sp02 94-97% with Fi02 35%. The la-
ryngeal mask was removed, and the pa-
tient was inhaled with humidified warm
oxygen through nasal cannulas with a
flow of 4 I/min. Sp02 after removal of
the laryngeal mask was 96%, respiratory
rate was 18 per minute.

Subsequently, the patient received
complex intensive therapy, including en-
hanced antibacterial therapy, pain relief,
parenteral nutrition, infusion therapy, mu-
colytic inhalations, sanitation fibrobron-
choscopy, verticalization and activation.
The medical staff of the intensive care unit
was highly suspicious of infectious compli-
cations in the form of mediastinitis.

The course of the early postoperative
period passed withoutany complications.
The patient experienced mild respiratory
failure and a systemic inflammatory re-
sponse. Respiratory failure was mild and
regressed within 3 days after surgery.
Signs of the systemic inflammatory pro-
cess completely regressed on the fifth
day. On the sixth postoperative day, the
patient was transferred to a specialized

surgical department in stable condition.
On the 14th postoperative day, the pa-
tient was discharged from the hospitalin
satisfactory condition.

Discussion

In pulmonary and mediastinal sur-
gery, the double-lumen endotracheal
tube is widely used for lung separation
because of its ease of placement and the
ability to quickly switch between single-
and double-lung ventilation. Its correct
position during single-lung ventilation
can be verified by auscultation without
the use of a fiberoptic bronchoscope,
and if it is positioned correctly, its inad-
vertent dislocation is quite rare during
surgical interventions. However, intu-
bation and positioning may be difficult
because the length and outer diameter
of this type of tube are relatively large.
Long-term artificial ventilation using
such tubes is impractical.“® In addition,
tracheal intubation with a double-lumen
tube may resultin tracheal injury, as well
as tracheitis, pharyngitis, and some-
times tracheal or bronchial rupture. Ac-
cording to the literature, the incidence of
tracheal rupture due to intubation with a
double-lumen tube is less than 1%.2 This
mainly occurs in the form of a longitudi-
nal rupture of the membranous part of
the trachea and left bronchus.®

The main risk factors for tracheal
rupture are the inexperience of the spe-
cialist performing tracheal intubation
with a double-lumen tube, repeated at-
tempts at intubation, incorrect use of the
stylet, excessively inflated cuff, incorrect
choice of tube size, incorrect placement
of the tube, sudden movements of the
patient, severe cough, impaired struc-
ture of the membranous part of the
trachea due to for steroid or radiation
therapy, chronic obstructive pulmonary
disease and tracheomalacia. In addition,
risk factors include short stature, obesi-
ty, patient age over 50 years, and much
more. In addition, tracheal injuries are
more common in women.”® The choice of
35Fr double lumen tube can be consid-
ered appropriate, due to the height and
gender of the patient.’

Although tracheal rupture is a rare
complication, it is a life-threatening con-
dition. Mortality due to tracheal ruptures
can reach, according to some authors,
up to 40%." Immediate detection and
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adequate treatment are very important
in such a situation. A high level of suspi-
cion based on clinical manifestations is
important in diagnosis.? If the rupture is
caused by tracheal intubation, after the
start of mechanical ventilation, clinical
symptoms of subcutaneous emphyse-
ma, pneumomediastinum and pulmo-
nary hemorrhage reveal quickly, and if
the pleura is damaged, pneumothorax
may develop. However, in this clinical
case, clinical symptoms appeared 2
hours after the start of anesthesia and
mechanical ventilation during the surgi-
cal phase, which may also be associated
with damage to the membranous part of
the trachea.

Fiberoptic bronchoscopy is one of the
main methods for diagnosing tracheal
rupture, with which it is possible to deter-
mine the depth and extent of the lesion,
in addition, it is necessary in a treatment
plan development for verifying complica-
tions after treatment, such as granulation
or tracheal stenosis.” In our example,
before clinical signs of tracheal damage
appeared (subcutaneous emphysema,
pneumothorax, pulmonary hemorrhage),
the surgeon directly noticed the trache-
al rupture itself, from which an air leak
was observed. In addition, deterioration
of gas exchange, increased leakage from
the breathing circuit, decreased tidal vol-
ume, and decreased saturation during
mechanical ventilation also indicated tra-
cheal rupture.

Maintaining a patent airway during
tracheal rupture repair requires safe
ventilation and adequate surgical ac-
cess. First of all, there should be no ad-
ditional damage to the trachea by the
tidal volume during inspiration. There
are several methods of ventilation, in-
cluding manual jet ventilation, high-fre-
quency positive pressure ventilation,
high-frequency jet ventilation, distal tra-
cheal intubation, spontaneous breathing
and cardiopulmonary bypass.”'?"®* When
suturing tracheal defects, the technique
of placing the tube distal to the rupture
is recommended. The tube is advanced
distal to the rupture site with the cuff
minimally inflated, which will not create
pressure on the damaged tissue. At this
time, a small air leak is acceptable."’
However, in our case, because the rup-
ture site was located directly above
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the bifurcation and extended to almost
the entire trachea, we were concerned
about additional damage that could oc-
cur when removing the double-lumen
tube and reintubating the trachea with
a single-lumen endotracheal tube and
passing it distally. Thus, we came to the
conclusion that it was necessary to de-
flate the tracheal cuff of the tube to pro-
vide surgical access and the ability to su-
ture the damaged membranous part of
the trachea without removing the tube.
At this time, respiratory acidosis was ob-
served due to air leakage, but vital signs,
oxygenation, and end-tidal gas concen-
trations remained acceptable. It should
be noted that anesthesia was maintained
with the inhalational anesthetic sevoflu-
rane. Since we did not use the bispec-
tral index monitoring device during the
operation, we could not check the depth
of anesthesia using electroencephalog-
raphy data, but we did not observe any
signs of awakening during the operation.

Because the tracheal rupture was
discovered during the thoracoscopic
phase of the operation, we were able to
visually record the level and extent of
the injury. To check the tightness of the
tracheal suture, we performed a hydro-
static test. No air leaks into the medias-
tinum were detected. Since the sutured
trachea wrapped the endotracheal tube
quite tightly, there was no air leakage
into the oral cavity; therefore, we left
the tracheal cuff of the tube in a deflated
state.

After surgery for tracheal rupture,
early extubation with spontaneous ven-
tilation is recommended, as there is a
possibility of damage to the tracheal
mucosa due to movement of the endo-
tracheal tube and cuff pressure. Howev-
er, in many cases, prolonged mechani-
cal ventilation is required after surgery?®
and patients remain intubated. Because
this patient’s respiratory acidosis pro-
gressed during surgery, we could not
ignore the possibility of reintubation in
the early postoperative period. In addi-
tion, we were concerned about re-rup-
ture during emergency intubation in the
intensive care unit, so we decided to
perform prolonged ventilation through
a double-lumen endotracheal tube with
dynamic monitoring of the patient in the
intensive care unit.
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After stabilizing the patient’s vital
functions, taking into account the pos-
sibility of tracheal rupture in the lar-
ynx, the next day we replaced the en-
dobronchial double-lumen tube with a
laryngeal mask No. 4 and performed a
fiberoptic bronchoscopic assessment.
The laryngeal mask airway did not in-
crease airway resistance and provided
adequate ventilation. During fiberoptic
bronchoscopic examination, the larynx
and trachea were visually intact.>'s Sub-
sequently, the laryngeal mask was also
removed, while spontaneous breathing
remained adequate.

Conclusion

Tracheal rupture after intubation with
a double-lumen endobronchial tube is
rare but a life-threatening complication.
The clinical picture of tracheal rupture can
appear after quite a long time. Timely and
accurate diagnosis of this kind of com-
plications with immediate restoration of
the integrity of the trachea is necessary.
If prolonged ventilation of the patient is
necessary in the postoperative period, a
laryngeal maskof the appropriate size can
be used. Frequent and careful fibrobron-
choscopy allows timely identification of

References

additional injuries to the tracheobronchial
tree and rehabilitation of the respirato-
ry tract. Thanks to the timely and correct
treatment tactics in this clinical situation,
it was possible to avoid the development
of further complications and fairly quick
rehabilitation of the patient.

Acknowledgment: The authors ex-
press their sincere gratitude to the team
of «A.N. Syzganov National Scientific
Center of Surgery» JSC for support and
assistance in the research process.

Authors’ Contributions V.M: Study
conception and design, revising discus-
sion section of the manuscript. A.Zh:
Study design, data analysis, and inter-
pretation, revising discussion section
of the manuscript. T.S., A.N., G.T.: Data
acquisition, analysis, and interpretation;
revising results section of the manu-
script. B.B., B.Zh., E.T.: Data collection,
drafting, revising results section. S.Sh.,
A.S. Zh.B., D.D.: Data collection, med-
ical diagnoses. T.K.: Study conception
and design, overall responsibility of the
study, data analysis and interpretation.
All authors have approved the final ver-
sion of the article.

Funding: no.

1. Rieth A, Varga E, Kovacs T, Ottlakan
A, Németh T, Furdk J. Contempo-
rary management strategies of
blunt tracheobronchial injuries. In-
jury. Mar 2021;52 Suppl 1:57-S14.
doi:10.1016/j.injury.2020.07.026

2. Boutros J, Marquette CH, Ichai C, Le-
roy S, Benzaquen J. Multidisciplinary
managementoftracheobronchialinju-
ry. Eur Respir Rev.Mar312022;31(163)
doi:10.1183/16000617.0126-2021

3. Herrmann D, Volmerig J, Al-Turki
A, et al. Does less surgical trauma
result in better outcome in man-
agement of iatrogenic tracheo-
bronchial laceration? J Thorac
Dis. Nov 2019;11(11):4772-4781.
doi:10.21037/jtd.2019.10.22

4. Lui N, Wright C. Intraoperative Tra-
cheal Injury. Thorac Surg Clin. Aug
2015;25(3):249-54. doi:10.1016/].
thorsurg.2015.04.008

5. Kosaka S. [Tracheobronchial Injury].
Kyobu Geka. Jul 2015;68(8):660-4.

6. LiY,Wang G, Wu C, et al. Experience
of diagnosis and treatment of trau-
matic bronchial rupture in children
in a single clinical center. Pediatr
Surg Int. Sep 2020;36(9):1019-1025.
doi:10.1007/s00383-020-04703-2

7. Alenezi M, Alsudays A, Alanazy S,
Almashharawi E, Bawazir S. Tra-
cheostomy-related Tracheal Tears
in Pediatrics. Open Respir Med
J. 2022;16:187430642209290.
doi:10.2174/18743064 -
v16-e221014-2022-10

8. 0o S, Chia RHX, Li Y, et al. Bronchi-
al rupture following endobronchial
blocker placement: a case report of a
rare, unfortunate complication. BMC
Anesthesiol. Aug 30 2021;21(1):208.
doi:10.1186/s12871-021-01430-6

9. Roldi E, Inghileri P, Dransart-Raye
0, et al. Use of tracheal ultrasound
combined with clinical parameters
to select left double-lumen tube
size: A prospective observation-

BECTHUK XUPYPITUU KABAXCTAHA N21°2024



COMPLICATIONS OF USING A DOUBLE-LUMEN ENDOTRACHEAL

TUBE AND THEIR TREATMENT

10.

1.

12.

BULLETIN OF SURGERY IN KAZAKHSTAN N21-2024

al study. Eur J Anaesthesiol. Mar
2019;36(3):215-220. doi:10.1097/
EJA.0000000000000939

Passera E, Orlandi R, Calderoni M,
et al. Post-intubation iatrogenic tra-
cheobronchial injuries: The state of
art. Front Surg. 2023;10:1125997.
doi:10.3389/fsurg.2023.1125997
Tabata H, Komagamine J, Kano Y.
Neck and breast swelling after trache-
al intubation. J Am Coll Emerg Phy-
sicians Open. Feb 2024;5(1):e13114.
doi:10.1002/emp2.13114

Sudhoff TH, Seidl RO, Estel B, Co-
ordes A. Association of Oversized
Tracheal Tubes and Cuff Overinsuf-
flation With Postintubation Tracheal
Ruptures. Clin Exp Otorhinolaryngol.
Dec 2015;8(4):409-15. doi:10.3342/

13.

14.

15.

ce0.2015.8.4.409

Tazi-Mezalek R, Musani Al, Laroum-
agne S, et al. Airway stenting in the
management of iatrogenic tracheal
injuries: 10-Year experience. Res-
pirology. Nov 2016;21(8):1452-1458.
doi:10.1111/resp.12853

Chatterjee D, Agarwal R, Bajaj L,
Teng SN, Prager JD. Airway manage-
mentin laryngotrachealinjuries from
blunt neck trauma in children. Pae-
diatr Anaesth. Feb 2016:26(2):132-8.
doi:10.1111/pan.12791

Matsuoka S, Shimizu K, Koike S, et
al. Significance of the evaluation of
tracheal length using a three-di-
mensional imaging workstation. J
Thorac Dis. Nov 2022:14(11):4276-
4284. doi:10.21037/jtd-22-595



Mpodeccop TokcaHbaeBKa 9. T. 85 xkac

TokcaHbaeB ODwimM TokcaHbanynbl, 1939 binbl
KblpkynekTiH 12 xynabi3biHaa OHTYCTiK Ka3akcTaH 06-
nbickl, Wayingip aynaxbl, Kekcapa aybingbik KeHeci,
blzaken yxbiMwWwapbiHaa AgyHuere kenreH. OHTycCTiK
KasakcTaH obnbickl, Kupos aymaHbl, XKeHic aTblHAafbl
opTa MekTenTi BiTipreHHeH KewiH, Ka3zak MeMnekeTTikK
MeAMLMHA MHCTUTYTbIHbIH eMaey dakynbTeTiHe Tycim,
oHbl 1964 >xbinbl BiTipai. MeguumHanbiK UHCTUTYT-
Tbl biTipreHHeH KeliH OHTycTik KasakcTtaH obnbicel,
LLlappapa ayaaHablk aypyxaHacblHAa Xupypr-gapirep
Bonbin xymbic icteqi. 1965 xbinbl KazOxPF3U - kiwi
FbIIBIMW KbI3METKepi Jlaya3biMblHA KOHKYypCMeH eTim,
oHoa KasakctaH PecnybnukacbliHblH >KeTeKwi OHKO-
NlorTapbl MeH pafmnonorTapbiHbiH XXeTeKLWiniriMeH, fbi-
NbIMU-TIPAKTUKaNbIK KbI3MEeTMNeH aiHanbica bactanbl.
Mpodeccop M. T. TaykeHoB neH poueHT A. C. Epmo-
NeHKOHbIH XeTekwinirimeH, 1971 xbinbl “Kyblk kaTep-
niicirinperi YpetepoumcToHeocToMnUs™ TakblpblbbiHAa,
KaHAMAATTbIK AMccepTaums Kopragbl.

1972 xbinpad bactan 1973 XbingblH COHbIHA fe-
MiH, AnMaTbl KanacbiHblH 2 KananblK KIWHUKaMNbIK
aypyxaHacblHblH yponorusanblk 6eniMweciHi{ MeHre-
pywici 6onbIn »XyMbic icTefi, cCOHbIMeH kaTap AMMU
YpONorust XxaHe onepaTusTi Hedposiorna Kadenpachi-
HblH aCCUCTEHTI peTiHAe, XapTbl CTaBKafafrbl XyMblC-
Tbl Koca aTkapgabl. 1974 xbinablH KaHTapbiHoa AMMA

yponiorus xxaHe onepaTtueTi Hedponorusa kadenpachi-
HblH accucteHTi bonbin cannaHabl, 1991 Xbiabl KOH-
KYPCTbIH KOPTbIHAbICHI BoMbIHIWa goueHT bongbl. 1999
Kbl "ATporeHAi Hecenm->XbIHbIC XblNaHKe3i" Takbl-
pbibbiHAA [OKTOpAbIK AuccepTaums kopfagbl. 2004
XbinpgaH bactan Ka3YMY yponorusa >xaHe onepaTtuBTi
Hedponorus kadpenpacbiHbiH Npodeccopbl bonbin Ta-
ravbiHpanabl. KoHKypcTbiH HaTmxkeci bonbiHwa 2008
XbINAbIH KplpkyneriHeH bactan, C.OK AcdeHanspos
atbiHparbl KasYMY yponorus >kaHe onepaTuBTi Hed-
ponorus KapenpacblHblH MEHrepYLLICi aTaHAbI.

Yponorua macenenepi bonbiHWwa npodeccop B.
T. TokcaHbaeBTblH nepcrneKkTMBanblK 3epTTeynepiH-
Ci3 OTaHAblK OMepaLusanblK YPoJOrUsHbIH 3aMaHayu
XKETICTIKTEPiH enecTeTy KWblH: OHKOYPONOrusblK ay-
pynaphbl LuarHocTvkanay MeH emieyhiH 3amMaHayu
Macenenepi, capbl dochopabliH XXaHe oHbIH belopra-
HWMKanblK KOCbIIbICTapbIHbIH XbIHbIC XXYMeciHe ace-
pi, anenpepheri 3ap LWbIFapy >XYMeCiHiH ATPOreHmiK
)KapakaTTapblH AMarHOCTMKanay >XKaHe eMAey, LUyFbin
ypoJsiorvs wapTblHAafbl Kyblk acTbl 6e3iHiH KaTepcis
rMnepnnasvsaceblHa 6annaHbICThl XXeLes afeHOMIKTo-
MWUSIHbI 93ipJiey XaHe eHri3y. Kybik iciriHiH nanga bony
cebebrepi MeH maMy bapbicbiHAaFbl KYpPbIIbIMbIH, CO-
HbIMeH kKaTap capbl docdopiblH epKeKTePLIH XbIHbIC-
XyWeciHe acepiH 3eppTeynepiHiH MafbiHackl 30p. Ochbl
KYMbICTapblHbIH HaTUXenepi boMbiHIWa TepT AOKTOp-
NbIK >KHe Ceri3 KaHAWAAaTTbIK AuccepTauns Kopfan-
abl. Exi MoHorpadusacel «Hecen->bIHbIC XKblTaHKe3-
nepi» 1988-xbinbl; «dnennephiy Hecen >XYMeCiHHIH
aTporeHai xapakaTrapbl» 2003 Xbinibl, OH Bip oKy Ky-
panpapbl, Xy3 KbipblkTaln fbiibiMu eHbekTepi bacna
BeTiHAe >apuanaHpbl. BHepTabbicTapbl yponorusana-
Fbl KannblHa KeNTipy, KavTa Kypay oTanapbiHblH 63eKTi
cayanpapblHa apHanfaH.

Mpodeccop TokcaHbaeB Dwim TokcaHbamynbl Ka-
3aKkcTaH PecnybnukacbiHbIH yponor-xmpyprrap Mek-
Tebi KypywbinapbiHblH b6ipi 6onbin caHanagbl, on Tek
eniMisfle faHa eMec, ofaH TbIC Xepfiepfe e TaHbl-
man. lpodeccop B. T. TokcaHbaeBTbIH >XeTeKLWiniri-
MeH Ka3ak TiNiH4e anfalikel gucceprauuns >Kasblingbl
(npodeccop CeHrnpbaes [O.U.- 2002 x.). Mpodeccop
9. T. TokcaHbaeB Ka3ak TiniHgeri "Yponornsa"™ okynbi-
FbIHbIH aBTOpNapbiHbIH bipereni. MMpodeccop 3. T. Tok-
caHbaeBTbIH AapicTepi MeH bagHmaManapbl FblibiMK
npakTukanblk MeauMumMHaga Kasak TifiHiH capkplaMac
MYMKIHLIKTEPIH alNKblH KOPCETTI.

Mpodeccop 3. T. TokcaHbaeB KasakcTaHga Aky-
LepAiK >KaHe TMHEKONOrusanblK apanacy KesiHae aT-
POreHAiK Hecemn->bIHbIC XblJaHKe3[epiH, CoOHAaN-akK
39p LWbIFapy >KYMeCiHiH eTKip >apakaTTapblH emiey
TaKTUKACbIH 93ipneyaiH HerisiH Kanaywbl. Xupypr-y-
posor peTiHAEe 0N HeCeM-XbIHbIC XXylne MyllenepiHe
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11000-HaH acTaM onepauns >acambl, COHbIH iWiHAe:
KanTa Kypay, KannbiHa KenTipy oTanapblH >acagbl.
Onap 6yriHri KyHi — faMy xaHe Taxipubere >kaHa Tex-
HoNorManapabl KeHiHeH eHri3y aayipiHge e3ekTi 6o-
Nbin Tabblnagbl.

dwWiM TokcaHbamynbIHbIH, FanbiM XaHe neparor Ka-
BineTi XMpyprus >kxaHe yposiorns canacbiHa yiakeH ynec
KOCTbl, eMAeyaiH, CTyLeHTTephi OKbITyAblH nporpec-
CWBTI 9AICTepiH EeHri3fi XKaHe oKy-aficTeMenik a3ip-
nemeneppi xetingipai. EpeH kabineTiHiH apkacbiHza
OKy-9AicTeMenik Kypangaphbl Kbl CalbiH eMipAiH
TanabbiHa calt Ma3MyHbIH XeTiNgipin TepeHAeTIn oKbl-
TyAblH apKacbiHLa, KenTereH papirep-yponorrap 6a-
3anblK XaHe Kypgeni, TepeH 6ifiM anbin, AeHcaybIk
cakray canacbliHAa TabbicThl eHbek eTin xyp. Kenxbin-
OblK [apirepnik ycrasgblk Kbl3MeT bapbiCbiHAA OKy-
Wbilap MEeH >ac fhapirepaepre KOHCepBaTUBTI XKaHe
onepaTuBTI YPOSIOTUSHbIH HEri3flepiH urepyre kemek-
TEeCTI, )Kac aCCUCTeHTTepAl ycTasablk webepikke Tap-
Buenepi. Kasipri TaHaa WwakipTrepi eniMi3giy betke yc-
Tap a3amaTTapsbl. [1podeccop 3. T. TokcaHbaes bepreH
HOpPMeH cycblHpan, CiHipreH eHberiH akTan >ofapbl
OKy OpblHAapbIHAA, FbIIIMU OpTanbikTapaa, KNMHMUKa-
nappa xeMicTi eHbek eTyae.

KenTereH >bingap 6oiibl Yponorus fbiibiMu opTa-
NbIfbl XXAHbIHAAFbI KAHAUAATTbIK XXaHe LOKTOPAbIK AnC-
cepTaumsinapfbl Kopfay >KeHiHoeri guccepTauusinbik
keHecTiH myweci, C.[. Acdenamapos aTbiHLaFbl Ka3Y-
MY fbinbiMu KeHeciHiH, Eyponanbik yponortap KaybiM-
[acTbIfbIHbIH MyLUeci, Ka3akcTaH yponortapsl £blibiMU
KOFaMbIHbIH KypMeTTi MyLleci. ¥3ak Xbiigap b6orbl aHa
MeH bana leHcaynblfblH KopFay pecnybnukanbik fbiibl-
MWU-3epTTey OpTasibIfblHbIH KeHecLici bonabl.

lNpodeccop 3. T. TokcaHbaeBTbIH XeTeKLwiniri-
mMeH 2009 Xbinbl "oHKOYpONOrMANbIK aypynapabl auar-
HOCTMKanay MeH eMAeyniH 3aMaHayu Macenenepi”
aTTbl «Xanblkapanblk fblabIMU-TaXipnbenik kKoHde-
peHums» eTKi3inai, koHdepeHumns aacelHaa oTaHAWbIK
(B. Y. WanekeHos, A. W. I136acapos, C. M. KycbiMxa-
HoB) xaHe weTtengik (A. 3. BuHapos, H. A. Mpuropbes,
M. A. Masumues) npodeccopnapbiHbiH KaTbiCybIMeH
"Yponorusafa a3 MHBa3nBTI IHLOCKOMUANBIK apanacy-
nap” MacTep-KaacchlH 6TKi3fi.

[Mpodeccop 3. T. TokcaHbaesTbiH Kaz¥YMY ypono-
rMsi >kKaHe onepaTuBTi Hedponorus kadenpachbiHbiH
MeHrepywici 60fbIN XyMbIC iCTereH KeseHiHAe, Ka-
denpa KasakctaH PecnybnukacbiHpa faHa emec, TMJ]
enfepiHie ae 63iHiH fblIbIMU-3epTTey XKaHe OKy-afic-
TeMenik XyMblcTapbiMeH TaHbingbl. Kadeppa kypa-
MblHa 18 MaMaH Kipai, OHblH iWwiHge 4 npodeccop, 2
FbIIbIM LOKTOPbI, 2 foLeHT xaHe 10 accuCTeHT.

[Mpodeccop 3. T. TokcaHbaeB ackak TanaHTbIMeH,
eHbeKKOopbIFbIMEH, KaXbIpfbl Kyw-XirepiMeH 6inim
FblNbIM canacelHa bepreHi a3 emec. MaMaHabikka ae-
reH CymicneHWinik apkbiibl ©3iHAEN NapacaTTbl, pyXbl
6uik isbacapnapbiH (npodeccop Kycbimxaros C.M.,
npodeccop Cenrupbaes [.W.[npodeccop Xamaun
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A.Al., M.f.n XKaHTennesa J1.A., afa FblibIMU KbI3METKep
M.F.k EpembsaHy [A., MeguUMHA FbINbIMbIHbIH KaH-
anpatel banpgysanves A.M  TypkicTaH 0b6MbICbIHbIH
LeHcaynblK cakTay AenapTaMeHTiHiH bacwbicbl , ac-
cuUCTeHT M.f.k lNepenenuua B.B., accucteHT M.f.K Hu-
caHbaes A.[l., accucteHT McnocyHosa A, xaHe T.6.)
Topbuenegi.

Kemxxblngblk gapirepaik ycrasfblk Kbl3MeT bapbl-
CblHAA LWaKipTTepi MeH i3bacapnapbiHa KOHCEPBATUBTI
>KaHEe XKefenN yponorusaHblH Heri3fepiH urepyre kemMek-
TEeCTI, )Kac acCUCTEHTTepAl Negarormkanblk Webepnik-
ke ynpeTTi. Kasipri yakpiTta npodeccopiblH OKyLbI-
napbl >KOfapfbl OKy OpbIHAAPbIHAA, FbIIbIMU-3epTTey
opTanblKTapblHAA XaHe KIWHWKanapga TabbicTbl Xy-
MbIC icTen Xyp.

[Mpodeccop TokcanbaeB Owim TokcaHbamynbl-
HblH BapnblK >KapKblH >XaHe XXaH->KaKTbl Kacibu Kpbi3-
MeTi FbIbIMHbIH 3aMaHayu >XeTIiCTIKTepiH npakTuKa-
NbIK ypOornsira eHrisyre apHanfaH. Kepemet xupypr,
KfaccuKanblk KNMHUKaHbIH Bapblk >KakCbl MPUHLLAM-
TepiH XaHe MeAuLMHanNbIK NpakTUKagarbl 3amMaHayu
FbINbIMU-TEXHWKANbIK MPOrpecTi kepeMeT OBipikTipAai.
Yponorus >kaHe onepaTuBTi Hepposiorns, ypormHeko-
florns canacblHfa TaHbiMan api bepenpi mamaH. Me-
OVLUMHa apKallaH >ofapbl >kayankepLiaikTi, TapTinTi
KaHe apangbikTel Oinfipefi, COHbIMEH KaTap YIKeH
3MoLMOoHanabl XxaHe GU3MKanbIK KyLWTi KaxXeT eTefi.
MNpodeccop 3. T. TokcaHbaeBTbIH eMipi MeauLmMHara
WwabbIT bepreH KbI3MeTTiH XXapKblH yarici 6onbin Tabbl-
napbl. DpinTecTepiHiH KypMeTTiniri, cTyneHTTepi MeH
isbacapnapbiHblH apacblHAafbl Xofapbl begeni npo-
deccopablH Kacibuniri MeH MaMaHAbIKKa AereH agan-
ObIfbl YLWIH MapanaTblHa anHangbl. YcTa3gblk faMy ca-
TbICbIHbIH Ke3eHAepiH Tyrennen eTkeH. XKannsl eHbek
8TiMi-53 XbIN,FbINbIMU-YCTa3ablK 6TiMi-50 Xbi, ycTas-
OblK 6TiMi-43 Xbli.

MepunumHa xypTwbinbifel npodeccop 3. T. TokcaH-
BaeBTbl KEPHEKTI FanblM, TaNlaHTTbl YCTa3 XXaHe TaMa-
La XMpypr peTiHge binegi.

KypmeTTi dwimM TokcaHbanynbl, 85 xacka Tosybl-
Hbl3Fa opaW, 30p AeHcaynblk, 6akbIT,6agHabl y3aK eMip
Tinenmis!

C.K. AcheHpuspoB aTbiHAAFbI
Kasak ¥ntTbiKk MeguuuHa
YHuBepcuTeTiHIH

Mpodeccopnl Mb6apunbpuH A.C



