CASE REPORT

Management of membranous tracheal rupture due to the
endotracheal tube cuff during thyroid surgery
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ABSTRACT

Tracheobronchial ruptures can be extremely dramatic and life threatening and are encountered in approximately 5 out of 100,000
cases after orotracheal intubation. They can occur as a result of intubation, tracheostomy, and bronchoscopy. In this case report, we
presented a 56-year-old female patient with a history of thyroid surgery 27 years prior who presented to our clinic with recurrent
multinodular goiter. The patient underwent a complementary complication-free thyroidectomy assisted by intermittent intraoperative
nerve monitoring. After hemostasis, final controls involving digital palpation of the possible remnants of the thyroid gland and a search
for pathological lymph nodes in the central compartments, a mass structure with a rubbery consistency suspicious for residue thyroid
tissue was palpated in both posterolateral aspects of the trachea, but more prominently in the left. The anesthesia team was asked to
decrease the cuff pressure, assuming that the palpated mass could be the cuff of the endotracheal tube, and the mass was noted to
shrink. The membranous tracheal rupture due to the endotracheal tube cuff was closed with sutures running superiorly, and a supe-
riorly based strap muscle flap was placed over during thyroid surgery. The patient was discharged on day 7. A simple routine digital
examination by the attending surgeon dealing with the thyroid surgery would contribute favorably to prognosis, as such a precaution
would allow early repair in cases where such injuries occur.
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score used routinely today is as follows: Class 0: Any part of
the epiglottis is visible, Class I: soft palate, uvula, and pillars are
visible, Class II: soft palate and uvula are visible, Class Ill: only
the soft palate and base of the uvula are visible, and Class IV:
only the hard palate is visible. A high Mallampati score (Class
Il or IV) is associated with more difficult intubation.[

INTRODUCTION

Traumatic injuries to the main bronchi and tracheal seg-
ment between the cricoid cartilage and the point at which
the main bronchi stem to the lobar bronchi are referred to
as tracheobronchial ruptures and can be extremely dramatic
and life threatening.l"?! Acute injuries to the tracheobronchial
system can occur as a result of intubation, tracheostomy, and
bronchoscopy. Tracheobronchial ruptures in those undergo-
ing orotracheal intubation occur in approximately 5 out of
100,000 cases.”!

CASE REPORT

A 56-year-old female patient with a body mass index of 29 kg/
m2 and a history of thyroid surgery 27 years prior presented

In anesthesia, the Mallampati score or Mallampati classification, ~ to our clinic with recurrent multinodular goiter. Thyroid ul-

named after the Indian anesthesiologist Seshagiri Mallampati, is
used to predict the ease of endotracheal intubation. The test
comprises a visual assessment of the distance from the tongue
base to the roof of the mouth and therefore the amount of
space in which there is to work.] The modified Mallampati

trasound revealed a predominantly isoechogenic and partially
cystic nodule and measuring 48x29%61 mm. A fine needle
aspiration biopsy of the nodule revealed follicular neoplasia,
and a decision was made to perform a complementary thy-
roidectomy. The signed written consent was obtained from
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the patient.

The patient, who had a Mallampati score of 2, was intubated
with a 7.5-mm single-lumen endotracheal tube as direct la-
ryngoscopy performed by the anesthesia care team reported
a normal glottis. The patient underwent a complementary
complication-free thyroidectomy assisted by intermittent in-
traoperative nerve monitoring. After hemostasis, final con-
trols involving digital palpation of the possible remnants of
the thyroid gland and a search for pathological lymph nodes
in the central compartments, a mass structure with a rubbery
consistency suspicious for residue thyroid tissue was palpated
in both posterolateral aspects of the trachea, but more prom-
inently in the left. The anesthesia team was asked to decrease
the cuff pressure, assuming that the palpated mass could be
the cuff of the endotracheal tube, and the mass was noted to
shrink. While exploring the deeper tissues, an expansive area
of perforation extending from the superior level of the cricoid
cartilage to the fourth tracheal ring in the inferior was discov-
ered in an area conforming to the tracheoesophageal groove,
posterior to the cartilage rings of the trachea, and medial to
the recurrent laryngeal nerve (Fig. 1). It was planned to repair
the tracheoesophageal groove with superiorly based flaps us-
ing the strap muscles. To this end, the left recurrent laryngeal
nerve was suspended and a superiorly based flap was pre-
pared by dissecting the strap muscles from the inferior (Fig.
2). To secure the recurrent laryngeal nerve, the groove for
the nerve to pass was prepared, and the inferior tracheal area
was sutured around the nerve with the 4-0 polyglactin 910
(Vicryl, Ethicon). The posterolateral tracheal perforation site
was subsequently closed with sutures running superiorly, and
a superiorly based strap muscle flap was placed over (Fig. 3).
The 4-0 polyglactin 910 (Vicryl, Ethicon) was used as suture
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|A. Palpable rubbery mass in the left posterolateral trachea
IB. Cartilaginous part of the trachea
(C. Right strap muscles

|A.The overinflated endotracheal tube cuff
B. Ruptured membranous part of the trachea
C. Cartilaginous part of the trachea
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material in all reconstruction and repair procedures. Air leak-
age was checked with a pressurized ventilation and air-water
test, and a tracheotomy was opened between the third and
fourth tracheal rings as a precaution. This was followed by the
closure of the platysma, subcutaneous tissue, and the skin up
to the tracheostomy cannula. No subcutaneous emphysema
was observed in the post-operative period. Respiratory func-
tion was normal. The vocal cords were observed to be bilat-
erally mobile in an examination in the intensive care unit using
a fiberoptic flexible laryngoscope. The tracheostomy cannula
was removed on post-operative day 5, the wound was left to
secondary healing, and the patient was discharged on day 7.
The patient’s definitive post-operative histopathological ex-
amination result was reported as “benign” after discharge.

DISCUSSION

Tracheobronchial rupture is perhaps the greatest cause for
concern among other complications related to endotracheal
intubation. Etiological causes can include endotracheal tube
cuff overinflation, the use of an inappropriate stylet, pre-ex-
isting frailty in the tracheal structures, chronic disease, previ-
ous head-and-neck surgeries, trauma, and prolonged use of
steroids.l]

The main function of an endotracheal tube cuff, completely
sealing the tracheal lumen, is to prevent air leakage during
positive-pressure ventilation and aspiration of the pharyngeal
content. Insufficient cuff pressure can result in the microaspi-
ration of oropharyngeal content, while overinflation compro-
mises the supply of blood to the trachea, leading to tracheal
injury, tracheal fistula, or stenosis. The ideal endotracheal
tube cuff pressure should be in the range of 26-30 cmH,O™
and was within the normal range in our patient.

Caudal side -
|A. Superiorly based sl\rap muscle flap

[B. The suspended left recurrent laryngeal nerve.
1. First tracheal ring

2. Second tracheal ring

(3. Third tracheal ring

. Fourth tracheal ring

Figure 1. The view of the operation field Figure 2. Revealing the severity and the Figure 3. Final view of the injury repaired
when the membranous tracheal rupture was boundaries of the injury by the exploration of with a superior-based strap muscle flap

first noticed. the tracheal rupture.
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Tracheal ruptures following intubation often occur at the
junction of cartilaginous and membranous tracheal segments.
B1'In our case, the ruptured part was also in this localization
and was approximately 5-6 cm in diameter.

Respiratory distress, mediastinal and subcutaneous emphy-
sema, and hemorrhage are the most commonly observed
symptoms in cases of iatrogenic tracheobronchial rupture.
Diagnosis is generally made after surgery through thoracic im-
aging studies and fiberoptic bronchoscopy in suspected cases.
Bl In our case, we were fortunate that the ruptured area was
recognized during surgery, as it allowed us to carry out a re-
construction before developing post-operative complications.

Surgery is the main treatment approach in tracheobronchial
ruptures. The ruptured area is primarily repaired, and the
repair area is further strengthened using various flaps, de-
pending on the localization. Some studies have also reported
success with the conservative management of tracheal lac-
erations related to endotracheal intubation in stable patients
with uncomplicated ruptures measuring <2 cm. Conservative
management involves the administration of appropriate anti-
biotics and intubation with the tip of the endotracheal tube
being left below the rupture. Intratracheal stent placement
has also been reported among the conservative treatment op-
tions in recent years.**’! In our patient, the membranous tra-
chea was repaired using absorbable sutures and the repair site
was strengthened using superiorly based strap muscle flap.

CONCLUSION

Despite their low incidence, it should be remembered that
endotracheal injuries can occur in patients undergoing sur-
gery under general anesthesia. The sooner the injury is
recognized and repaired, the better for the patient. It must
be noted that the increases in airway pressures may also in-
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crease the pressure of the endotracheal tube cuff, even if the
tracheal cuff has been inflated to pressures within the normal
range after intubation. A simple routine digital examination
by the attending surgeon dealing with the thyroid surgery
would contribute favorably to prognosis, as such a precaution
would allow early repair in cases where such injuries occur.
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Tiroid cerrahisi esnasinda endotrakeal tiip kafina bagli gelisen membranéz trakeal

riiptiiriin yonetimi
Erman Algi, Azad Gazi Sahin

Balikesir Universitesi Tip Fakiiltesi, Genel Cerrahi Ana Bilim Dali, Balikesir, Tiirkiye

Trakeobronsiyal riiptiir son derece dramatik ve yasami tehdit edici olabilir ve orotrakeal entiibasyon sonrasi yaklasik [00.000 vakanin 5'inde gorilir.
Entlibasyon, trakeostomi ve bronkoskopi sonucunda meydana gelebilir. Bu olgu sunumunda 27 yil &nce bir tiroid cerrahisi gegirmis olan ve klinigimi-
ze niiks multinoddiler guatr sebebiyle basvuran 56 yasinda bir kadin hastay sunduk. Aralikli intraoperatif sinir monitorizasyonu esliginde tamamlayici
tiroidektomi operasyonu komplikasyonsuz olarak uygulanan hastada hemostaz sonrasinda, olasi rezidi tiroid dokusu ve santral kompartmanlarda
olasi patolojik lenf nodlarinin parmak palpasyonu ile aranmasini igeren son kontroller sirasinda solda daha belirgin olmak lzere trakeanin her iki
posterolateralinde rezidii tiroid dokusu oldugundan siiphe edilen lastik kivaminda kitle yapisi palpe edildi. Palpe edilen kitlenin endotrakeal tiipiin
kafi olabilecegi distinilerek anestezi ekibinden endotrakeal tiip manson basincinin dusurilmesi istendi ve manson basincinin dusurilmesiyle birlikte
palpe edilen kitlenin kiiglildiigii gézlendi. Endotrakeal tiip mangonunun neden oldugu membranéz trakeal riiptir sitirlerle kapatildi ve (izerine su-
perior bazli strap kas fleb ile rekonstriiksiyon uygulandi. Hasta 7. giin saglikla taburcu edildi. Tiroid cerrahisi ile ugrasan cerrahlar tarafindan ameliyat
sonunda yapilacak basit bir rutin dijital muayene bu tlir yaralanmalarin meydana geldigi durumlarda erken onarima izin verecegi icin prognoza olumlu

katkida bulunacaktir.
Anahtar sozciikler: Endotrakeal kaf; trakeal riiptir; tiroidektomi.

Ulus Travma Acil Cerrahi Derg 2024;30(1):65-67

Ulus Travma Acil Cerrahi Derg, January 2024, Vol. 30, No. |

DOI: 10.14744/tjtes.2023.14093

67


https://doi.org/10.1136/thx.42.9.681
https://doi.org/10.1016/j.chest.2018.07.018
https://doi.org/10.1007/BF03011357
https://doi.org/10.1111/j.1365-2044.1987.tb04039.x
https://doi.org/10.5799/ahinjs.01.2010.03.0040
https://doi.org/10.1016/j.athoracsur.2007.01.042

