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ABSTRACT

OBJECTIVE: Toreview the clinical profile, surgical outcomes and factors influencing the outcomes in patients undergoing tracheal surgery.
MATERIALS AND METHODS: Retrospective and prospective collection of data was done from Hospital records to analyse the Predictors of
early morbidty in patients undergoing tracheal surgeries.

RESULTS: Out of a total of 20 patients tracheal stenosis was present in 10 (50%) , tracheo-esophageal fistula in 6 (30%) and primary tracheal
tumors in 4(20%) . Out of the 20 patients, tracheal resection and anastomosis was done in 15 (75%), subglottic resection in 3 (15%) and
supracarinal resection in 2(10%). The mortality in our study was 15% (3 patients).

CONCLUSION: The most common cause of tracheal obstruction is postintubation/tracheostomy. Subglottic resections are associated with high
postoperative morbidity.
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INTRODUCTION:

The advances made in the diagnostic methodologies' and
improvements in anaesthesia, refinements in surgical techniques™*
have resulted in a dramatic increase in the incidence of tracheal
surgery. Historically, the outcomes of tracheal surgery were poor due
to the lack of critical appreciation of it's unique features such as
structural rigidity, short length, relative lack of longitudinal elasticity,
unpaired nature and poor healing and segmental blood supply.
Although a better understanding of these unique features has translated
to improved surgical outcomes, however tracheal surgery still remains
a challenging entity. The aim of the study was to review the clinical
profile, surgical outcomes and factors influencing the outcomes in
patients undergoing tracheal surgery.

MATERIALSAND METHODS:

The cases for the study were selected from the those admitted in the
Department of cardiothoracic surgery, NIMS Hospital,
HYDERABAD during the period of 2013 to 2018 after getting
approval from ethics committee of the hospital and applying the
defined inclusion and exclusion criteria. Retrospective and
prospective collection of data was done from admission record,
department record, operation theatre and perfusion record, ICU charts,
discharge records and follow-up notes. A total of 20 patients
underwent tracheal surgery.

RESULTS:

Out of 20 patients who underwent tracheal surgery,12(60%) were
female, 8(40%) were male, with a mean age of 29 years at
presentation. In 6 patients who had preoperative morbidities the mean
age was 32.50+14.20 and in 14 patients without comorbidities mean
age was 25.86 + 12.1. This did not show any statistical significance.
The gender distribution also did not show any statistical significance
either. The post intubation(2)/tracheostomy(8) group of 10 patients,
was the largest group in our study, in which 6 were female,4 were
male.Among the rest of the 10 patients in our group, 6(30%) presented
with tracheo-esophageal fistula and 4(20%) with primary tumours of
trachea. Inthe post intubation/tracheostomy group of 10 patients, 3
had subglottic stenosis, one had supracarinal stenosis and 6 had
tracheal stenosis. In the tracheo-oesophageal fistula group of 6 (30%)
patients, 2 patients were due to prolonged endotracheal intubation,
4(20%) patients presented with tracheal tumours and included
squamous  papilloma, carcinoid, adenoid cystic carcinoma, and
squamous cell carcinoma. The comorbidities included diabetes
mellitus and renal insufficiency in one patientand Crohn's disease of
the oesophagus in another.One patient presented with restenosis and 1

patients was on preoperative steroids.Of the 20 patients, 17 were
operated electively and 3 underwent emergency surgery. Cervical
approach was used in 10 (50%) patients, trans-sternal approach in
8(40%) and right thoracotomy approach in 2(10%) patients. Among
the 20 patients, 3 patients underwent subglottic resection, 2 underwent
supracarinal resection, and the rest of the 15 patients underwent
tracheal resection and tracheo-tracheal anastomosis. In the subglottic
resection group 2 patients had crico-tracheal anastomosis and one
patient had thyro-tracheal anastomosis. In most of the cases,
1.e12(60%) patients, 2 tracheal rings were excised. In 6(30%) patients,
3 rings and in 2(10%) patients 4 rings were excised. In the 2 patients
who required excision of 4 rings, tracheal release manoeuvers were
employed -perihilar, pericardial release and division of inferior
pulmonary ligament.

In tracheo-esophageal fistula group, esophageal defect was repaired in

two layers and the tracheal defect was repaired primarily with
resection and anastomosis. In 3 patients sternocleidomastoid muscle
was interpositioned between tracheal and esophageal suture lines. In
one patient, esophagus was bypassed with transverse colon conduit. In
two patients of this group right thoracotomy approach was used. In
6(30%) patients who had critical airway obstruction, cardiopulmonary
bypass was employed through right femoral vessel before approaching
thetrachea.

In the postoperative period, 3 patients in the tracheal resection group
died and 3 patients in the subglottic resection group developed
complications in the form of laryngeal edema and dysphagia which
improved with conservative management.On comparing only the
postoperative morbidity between the subglottic resection and tracheal
resection group, statistical significance was found (p value-0.018).
Overall mortality in our study was 15%(3 patients).One patient of
restenosis had developed tracheo-innominate fistula after the surgery
and died on the first postoperative. The second patient was a known
case of Crohn's disease who underwent tracheo-esophageal fistula
repair and she developed esophageal suture line dehiscence leading to
mediastinitis and sepsis. The third patient was a diabetic with chronic
kidney disease. This patient was operated on an emergency
employing cardiopulmonary bypass. Postoperatively patient could
not be weaned off the ventilator and developed ventilator associated
pneumonia and died. Remaining 17 patients were free of symptoms at
discharge and were doing well on follow-up .

Statistical analysis of parameters associated with morbidity in tracheal
surgery.
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Paramaters Morbidity present  [Morbidity absent | P-
N=number of cases|(Mean=SD) or (N%) |value

(Mean£SD) or (N%)

AGE(years) Mean N=6/20 N=14/20 0.301

+SD 32.50 +14.20 25.86+12.18

SEX M:F (N%) N=6/20 N=14/20 0.545
2:4(10%:20%)  [6:8(30%:40%)

Rings excised N=6 N=14 0.493

(=2 :>2) 2.33+0.516 2.57+.756

Postoperative N=3/20 N=17/20 0.018

complications

(Subglottic: Tracheal)

DISCUSSION:

Nowadays, endotracheal intubation and mechanical ventilation have
become an integral part of the intensive care management of seriously
ill patients. One of complication that can occur after endotracheal
intubation is tracheal stenosis, especially after prolonged intubation.
The incidence of tracheal stenosis after prolonged intubation or
tracheostomy has been said to be in the range 0of 6% to 21% and 0.6% to
21%, respectively °. Sar Nouraei and his colleagues noted that the
calculated incidence of post-intubation laryngo-tracheal stenosis in
England was 4.6 %’ .In a review of 31 cases by Alexandra Chroneou
and Nikolaos Zias, the incidence of tracheal stenosis due to
endotracheal intubation was35% and due to post tracheostomy was
20% patients’. In our study of 20 patients with tracheal
pathologies,10(50%) patients presented with post intubation/
tracheostomy stenosis. Among these 8(80%) cases were due to
tracheostomy and 2(20%) were due to endotracheal intubation. In
contrast to most of the studies we found tracheostomy to be the major
cause and not prolonged intubation to be the most common cause of
tracheal stenosis. This might be due to the fact that post tracheostomy
the patients after discharge did not make serious attempts to have their
tracheostomy would closed.

Tracheoesophageal fistulas can develop due to mechanical ventilation®
tracheal or esophageal stenting,” tracheal or esophageal surgery,
granulomatous mediastinal infections,” trauma," iatrogenic injuries”
and caustic ingestion. Muniappan and colleagues found the most
common causes of benign tracheoesophageal fistula to be post-
intubation injury (47%), trauma (17%), prior laryngectomy (17%), and
prior esophagectomy (11%)". In a clinical series reported by Martini N
and Goodner JT, the incidence of tracheoesophageal fistula was
4.9% in 1,943 patients with esophageal cancer, 0.16% in 5,714 patients
with lung cancer, and 14.75% in 41 patients with tracheal cancer". The
incidence of tracheoesophageal fistula observed in post-mortem
examination ranged between 0.9 to 13%". Currently, about 0.5% to
5.0% of tracheoesophageal fistulae arise from mechanical ventilation
especially in the presence of an indwelling nasogastric tube'.In our
study, 6 (30%) patients had tracheoesophageal fistula, of which
2(10%) were due to intubation, 1 due to corrosive poisoning, 1 was due
to trauma, 1 due to Crohn's disease and 1was due to nasogastric tube
erosion in a patient undergoing chemotherapy for lymphoma. The site
offistula in 4(20%) cases was cervical, in 2(10%) cases it was in mid-
trachea.

Tracheal tumors are rare and account for only 2% of all respiratory
tract tumors'” and 0.1% of all tumours". HermesC.Grillo, in his study
of 198 patients, reported 36%squamous cell carcinomas,40%adenoid
cystic carcinomas, and the remaining 24% as other benign and
malignant tumours”. In our study, 4 patients presented with tracheal
tumours. Among these, one was a squamous cell carcinoma, one
carcinoid tumour, one adenoid cystic carcinoma and one squamous
papilloma. Loan Cordos etal., in their study of 60 patients with tracheal
resection and reconstruction for different pathologies, reported
34(56%) male patients and 26(43%) females with a median age of 38
years " In our study of 20 patients,12(60 %) patients were female and
8(40%) patients were male. Depending on the site of the lesion the
surgical approach may be a cervical , trans-sternal or through right
thoracotomy” "'. In our patients, as in other studies the cervical
approach was the most common approach, employed in10(50%)
patients followed by the trans-sternal approach, employed in 8(40%)
patients.

Subglottic resections are technically challenging due to close
proximity to vocal cords and recurrent laryngeal nerves. Maddus' et
al., between 1972 and 1991, did 53 subglottic tracheal resections with
primary thyro-tracheal anastomosis for benign disease with no

operative deaths™ . Douglas J. Mathisen treated 80 patients with
subglottic resection. In all patients he resected anterior cricoid plate
along with the stenotic segment, leaving the posterior cricoid plate
intact™.In our study, 3(15%) patients underwent subglottic resection
through cervical collar incision. Out of 3(15%) patients, 2 patients
underwent partial resection of anterior cricoid plate and in one patient.
anterior cricoid plate was completely removed. All 3 patients
developed laryngeal edema postoperatively which improved with
conservative management. In our study this was the only group which
developed complication and recovered and showed statistical
significance compared to the tracheal resection group.

Mitchell JD and colleagues performed 143 carinal resections and they
proposed that access to carina is best achieved through right
posterolateral thoracotomy™.This we found to be true in our cases as
well, where we approached the supracarinal lesions through right
thoracotomy in two patients. The length of trachea excised in these two
cases was approximately 3-4 centimetres. In both the cases tracheal
release manoeuvres were employed for tension free anastomosis.
Overall, we excised approximately 2 rings of trachea in 12(60%)
patients, 3 rings in 6(30%) patients, 4 rings in 2(10%)patients. The
average number of tracheal rings excised was 3. Post-operatively, all
patients were kept in cervical flexion position with a guardian stitch to
decrease the anastomotic tension. Statistically we did not find any
significance between the number of rings excised and morbidity.

Acquired tracheoesophageal fistula is a challenging clinical problem.
Douglas J. Mathisen and colleagues performed 41 surgeries in 38
patients with tracheo-esophageal fistula. 34 patients among these had
strap muscle interpositioned between the trachea and esophagus™. In
our study, 6 patients underwent surgery for tracheo-esophageal fistula.
4 patients were operated through cervical incision and sternocleiodo-
mastoid muscle was interposed between trachea and esophagus and no
complications were seen.

Cardiopulmonary bypass (CPB) is an effective method to oxygenate
patients during difficult tracheal surgeries with critical airway stenosis
and carinal resections. Akshay Chauhan and Satish Kumar Aggarwal
performed tracheal resection and reconstruction under
cardiopulmonary bypass in three cases of post intubation tracheal
stenosis with good results™. Prachi Kar and Amaresh Rao Malempati
operated a case of adenoid cystic carcinoma in supracarinal region
with near total occlusion of tracheal lumen®. In our study we operated
6(30%) patients using cardiopulmonary bypass through right femoral
vessel cannulation and all patients except one were discharged by day 7.

The success rate mentioned in literature for crico-tracheal resection
and reconstruction is more than 95%. But the complication rate is
still high (15-39%)”. In our study the complication rate was 15%.
Tracheo-innominate fistula is very rare but catostrophic complication
of tracheal surgery. Cordos I, et al. noticed tracheo-innominate fistula
in 1.7% of their patients™and Wright CD, Grillo HC, et al reported an
incidence was 0.25% *.In our study, one patient developed tracheo-
innominate fistula in the postoperative period and died due to torrential
bleeding. Overall mortality in our study was 15%(3patients). One
patient of Crohn's disease developed esophageal suture line
dehiscence leading to mediastinitis, sepsis and death. Another patient
with chronic kidney disease and post intubational stenosis developed
ventilator associated pneumonia and died. The third patient developed
tracheo- innominate fistula and died due to bleeding into the airway.
Macchiarini et.al showed a mortality rate of 2.2% in 45 patients for
tracheal surgery'*. Wright et al. noted a high mortality rate of 4.8% in
surgeries done for tracheoesophageal fistula”.In our study, of the
patient's who died 2(10%) were in the post-intubational tracheal
stenosis group and one was in the tracheoeoesophageal fistula group.

The surgical outcomes are influenced by not only technical factors but
by patient factors as well”. In our study, two patients were on
immunosuppressants pre operatively, one patient was diabetic with
chronic kidney disease. We did subglottic resections in 3 patients with
no long-term sequelae. In our study average number of tracheal rings
excised was 2. There was no statistical significance between the
number of rings excised and morbidity. 17 patients did not have any
post-operative complications and were doing well on follow-up.

CONCLUSION:
There is female preponderance in the occurrence of tracheal lesions
possibly due their small size. Post-intubational trachael stenosis
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seems to be the most common cause of tracheal obstruction in indian
population. In patients with critical airway stenosis, cardiopulmonary
bypass should be considered. In patients with extended tracheal
resection, tracheal release maneuvers are very essential to decrease
tension on anastomosis.The preoperative morbidities should be
optimised before surgery. In patients with subglottic resections high
occurence of postoperative complications should be anticipated
especially laryngeal oedema. Adhering to the basic principles of
tracheal surgery are essential for improved outcomes.
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