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Abstract

Postintubation tracheal stenosis, a complication of prolonged mechanical ventilation via orotracheal intubation, often presents with
stridor and dyspnea due to tracheal fibrosis and scarring, typically distal to the cricoid cartilage. Its complex nature necessitates a mul-
tidisciplinary approach and expertise in tracheal, thyroid, mediastinal, and neurovascular surgical techniques. This case report details
the clinical management of postintubation tracheal stenosis, highlighting a successful tracheal resection and anastomosis procedure.

A patient, S.A., presented at the Thoracic Surgery Department, UMHAT Kaspela, Plovdiv, with respiratory distress, including stridor
and dyspnea, following 10 days of mechanical ventilation for aspiration pneumonia. The diagnostic workup included thoracic comput-
ed tomography (CT), video bronchoscopy, echocardiography, and pulmonary function tests. Surgical intervention involved Kocher’s
cervicotomy, tracheal mobilization, circular resection of the stenotic segment, and termino-terminal anastomosis. Intraoperative video
bronchoscopy confirmed stenosis location and post-anastomosis tracheal integrity. The patient recovered uneventfully and was dis-
charged in satisfactory condition.

Surgical management of postintubation tracheal stenosis, when guided by early diagnosis, precise imaging, and a multidisciplinary
approach, yields favorable outcomes. This case underscores the importance of surgical expertise and meticulous planning in achieving
successful results.
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Introduction tubation, and iatrogenic complications; thyroid gland: ad-

dressing normal and pathological conditions; and proximal

Postintubation tracheal stenosis provides a fundamental —mediastinum and the nerve-vessel bundle of the neck.!!

insight for clinical practice. During the patients preopera-
tive preparation and throughout the surgical intervention,
a multidisciplinary approach is employed. This approach
incorporates a variety of surgical techniques concerning
the following: trachea: addressing posttraumatic, postin-

Postintubation stenosis is induced by the intubation tube’s
balloon mechanical pressure and ischemic tracheal dam-
age, tracheal injury from a placed tracheostomy cannula
with an inflated balloon, or a combination of both. It man-
ifests clinically with stridor or unexplainable dyspnea after
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a period of mechanical ventilation. Most patients with this
type of injury are candidates for tracheal resection and re-
construction.?) The expected resection length is the most
important determinative factor for the stenotic section’s
resectability. The good surgical treatment principles re-
quire precise preoperative bronchoscopy assessment, full
mobilization of the trachea intraoperatively, protection of
both laryngeal recurrent nerves, precise anastomosis, and
a motive regime by restricting the neck extension postop-
eratively.’)

This case presents the clinical management of postintu-
bation tracheal stenosis, emphasizing the surgical approach
and the positive outcome achieved through a complex tra-
cheal resection and anastomosis procedure.

Case report

S. A. was admitted to the Thoracic Surgery Department at
Kaspela University Hospital in Plovdiv with respiratory com-
plaints. The patient reported stridor and dyspnea after 10
days in hospital on mechanical ventilation due to aspiration
pneumonia. The family of the patient reported his systemat-
ic alcohol abuse. There was no family history of exposure to
harmful factors or previous surgical interventions.

The computed-axial tomography recorded unequally
thickened tracheal walls distally to the cricoid cartilage ven-
tral up to 0.8 cm with lumen stenosis up to 0.7 cm transverse-
ly by an extent of 2 cm (Figs 1, 2).

A hyperplastic multilayered flat epithelium was observed
in the histopathological study of tissue taken via clip biopsy
during video bronchoscopy from the stenotic area. Following
all investigations and the multidisciplinary clinical coun-
cil discussion, it was decided that the presented pathology
should be treated surgically.

Under general anesthesia with an intubation tube No. 5
(as a larger size could not be passed through), after the oper-
ative field had been carefully cleaned, a Kocher’s cervicotomy

Figure 1. Preoperative CT scan in axial view.

Figure 2. Preoperative CT scan in sagittal view.

incision was made. The trachea was reached layer by layer.
The isthmus of the thyroid gland was cut between two liga-
tures. This was followed by a circular tracheal disengagement
around 6 cm distal to the thyroid cartilage. Intraoperatively,
video bronchoscopy was done by pulling out the intubation
tube above the stenosis, and marking of the exact stenotic
tracheal section location was performed (Fig. 3). Circular re-
section of the stenotic section (2.5 cm). Reintubation via intu-
bation tube No. 7. Positioning in the distal tracheal end. Ter-
mino-terminal anastomosis with one-layer catgut 3/0 prolene
followed. Careful hemostasis. Hydraulic examination—no
air-losing data. Flexible bronchoscopy surgery (FBS) repeat-
edly for anastomosis examination and repositioning of the
intubation tube (Fig. 3). Two contact drainages were placed.
Suture the operative wound layer by layer. Two skin sutures of
2/0 Vicryl were placed on the mandible’s angle and paraster-
nal on both sides to avoid neck extension. (Figs 4,5).

Postoperatively, the patient was transferred to the anes-
thesiology and intensive care department on mechanical
ventilation, hemodynamically stable without catecholamine
support. Extubated on the first postoperative day. Calm op-
erative wound, without active bleeding data from the drain-
ages. The last ones were removed on the first postoperative
day, and the patient was transferred to the thoracic surgery
department. On the fourth postoperative day, control VBS for
anastomosis assessment has been done. The same has been
seen as intact without granulation or lumen narrowing data
(Fig. 6). On the seventh postoperative day, both sutures for
limiting the head movements have been removed.
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Figure 3. Intraoperative video bronchoscopy. Figure 5. Termino-terminal anastomosis of the trachea with 30
prolene.

Figure 4. Resected stenotic section of the trachea with a length Figure 6. Control video bronchoscopy on day 4 postoperatively.
of 2.5 cm.

Folia Medica

Folia Medica | 2026 | Vol. 68 | No. 4




Folia Medica

B. Yavorov et al.

Prior to being discharged from the hospital, a control com-
puted-axial tomography of the thorax was performed. This
imaging revealed that the anastomosis was intact and that the
tracheal lumen was within normal parameters (Figs 7, 8).

Histological investigation of the permanent hyperplastic
multilayer flat epithelium. The patient was discharged in sat-
isfying general condition.

Figure 7. Postoperative CT scan in axial view.

Figure 8. Postoperative CT scan in sagital view.

Follow-up and resolution

Following the initial management of postintubation trache-
al stenosis, the patient was closely monitored through regu-
lar follow-up visits. At the first post-discharge consultation,
clinical examination revealed no signs of respiratory distress
or abnormal airway patency. A flexible bronchoscopy was
performed to assess the tracheal lumen, which demonstrated
satisfactory healing with no evidence of residual stenosis or
complications. Pulmonary function tests, including spirome-
try, were conducted and indicated normal lung volumes and
airflow, with no significant obstructions. The patient was in-
structed on maintaining a regimen of regular follow-up visits,
with a repeat bronchoscopy scheduled for 6 months to ensure
continued resolution. At the time of the latest review, the pa-
tient reported no respiratory symptoms, and their quality of
life had returned to baseline levels. These findings suggest a
favorable recovery trajectory, and the patient was discharged
from active follow-up care with recommendations for annual
monitoring.

Discussion

Postintubation tracheal stenosis continues to present a seri-
ous surgical problem and a challenge for thoracic surgeons.
The safety resection limit between 4 and 4.5 cm is narrow,
and it requires exclusive precision and excellent mastery of
multiple surgical techniques as well as many years of expe-
rience in tracheal surgery, as shown by Karapolat et al. In
the study, several tracheal resections with end-to-end anas-
tomosis had been performed, with the length of stenosis
being from 2 to 4 cm.!*) The disengagement of the larynx
usually leads to 1 cm-1.5 cm added length (it is required
by around 4% of the patients), as seen in a study by Al-
len et al.’) The performance of a control bronchoscopy on
the 4th and 7th postoperative days is still the gold standard
for anastomosis valuation.!®! It allows the investigation of
unsuspected problems and their prompt eradication. With
some patients developing granulations and/or necrosis on
the anastomosis, an effective method (of choice) is the use
of video-assisted bronchoscopy with photocoagulation or
rigid bronchoscopy under general anesthesia, as demon-
strated in a study published by Spittle et al.”! The reintu-
bation after such a surgery is usually a sign of poor surgical
techniques and anastomosis performance, while some-
times it can be a necessity due to vocal cord or anastomosis
edema that occurred, depending on the degree of obstruc-
tion, which can be graded by several proposed classifica-
tions, like the one suggested by Freitag et al.¥] Reintuba-
tion in general is related to a worse prognosis. The stenotic
segment’s resection and the performance of a termino-ter-
minal anastomosis remain the preferred operative meth-
od. The subglottic stenoses present a true challenge and
predispose to allowing more mistakes—bad anastomosis
technique and worse results. In case of an unsuccessful first
resection, it is needed to wait 3-6 months before a repeated
operation, and the purpose is to get the inflammatory pro-
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cess under control. Repeated FBS and dilation are preferred
methods for providing stable airways.!! The most common
concomitant diseases that are presented by patients with
postintubation tracheal stenosis are diabetes, obesity, and
COPD (the decreased lung compliance requires higher
ventilation pressure).l') The increased frequency of tra-
cheal stenosis in women is due to an estrogen-induced
increase of the transformation growth factors and precip-
itation of collagen types 1 and 3, which leads to fibrosis.!!!!
Tracheal stenoses increased in frequency after intubation
during the COVID-19 pandemic due to the long-term ven-
tilation. It gets worse from the theory that the repeated cy-
cles of ventilation on someone’s abdomen (prone position)
can increase the intraluminal tube’s pressure in the anterior
or posterior part of the glottis, increasing the stenosis for-
mation risk.['>13] Many of these patients with COVID-19
with postintubation tracheal stenosis are shown with late
symptoms after discharge from the ICU, and that is the
reason a purposeful evaluation for excluding postintuba-
tion tracheal stenosis is recommended. In the case of the
right patient’s selection, good perioperative preparation,
and thorough discussion from multidisciplinary teams, the
success rate is over 90%.[14] The most common complica-
tion after tracheal resection and anastomosis is suture line
granulations, which have almost vanished with the use of
absorbable sutures, as reported in a study by Grillo includ-
ing 503 patients.!!1:1%]

Conclusion

Effective management of postintubation tracheal stenosis
hinges on early diagnosis, precise imaging, and a multidis-
ciplinary surgical approach. This case demonstrates that
meticulous planning and expertise in tracheal surgery can
achieve excellent outcomes, restoring airway function and
quality of life. Ongoing postoperative monitoring ensures
sustained recovery, reinforcing the value of a systematic,
patient-centered strategy. Achieving reliable outcomes in
the treatment of postintubation tracheal stenosis requires
meticulous patient selection, comprehensive preoperative
evaluation, and careful preparation. As demonstrated in
the clinical case reported, adherence to fundamental prin-
ciples of tracheal surgery—first outlined over five decades
ago—remains critical. In addition to this foundational
knowledge, the surgeon’s proficiency in a broad range of
specialized techniques directly influences surgical success
and patient recovery. Timely and accurate diagnosis, effec-
tive multidisciplinary collaboration, and consistent post-
operative monitoring were also key elements contributing
to the favorable outcome in our case. These findings are
well-supported by current medical literature, which consis-
tently emphasizes the importance of a systematic and col-
laborative approach in managing this complex condition.

Postintubation Tracheal Stenosis
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