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Abstract

Background: Tracheal bifurcation resection remains the greatest challenge in airway reconstruction, especially with
extensive lesions. Additionally, lung cancer and pulmonary tuberculosis comorbidity complicate the
chemoradiotherapy treatment due to the TB reactivation. This case describes tracheal resection in a patient with
both tuberculosis (TB) and lung cancer.

Case presentation: The patient was diagnosed with right lung tuberculosis and upper lobe cancer with trachea
invasion complicated by hemoptysis. A right pneumonectomy with circular trachea bifurcation resection was
performed. Radiotherapy and chemotherapy were not administered to avoid TB reactivation. At 5.5 years post-
surgery, there was cancer recurrence that was treated with radiation therapy. At 10 years post-surgery, an invasive
squamous-cell carcinoma of a three-segment bronchus on the left was revealed. Radiation therapy and a course of
chemotherapy were carried out with almost complete tumor regression.

Conclusions: TB presence should not serve as a basis for the refusal of cancer treatment. Combined treatment may
be recommended when the main infection focus in the pulmonary parenchyma is removed during surgery.
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Background
Tracheal bifurcation resection remains the greatest
challenge in airway reconstruction, especially with exten-
sive lesions. Some authors have stated that resection
exceeding 3–5 cm or 4–5 tracheal half-rings is impos-
sible [1, 2]. Other research has indicated that chemora-
diotherapy for lung cancer in the presence of
tuberculosis (TB) is not advised due to possible compli-
cations from simultaneous therapy [3, 4]. This clinical

case presents a description of an extensive tracheal
resection in a patient with both lung cancer and TB.

Case presentation
A 53-year-old male, a smoker (32 packs/year) was
admitted to the Central Research Institute of Tubercu-
losis (CRIT), Moscow, Russia in 2008. He presented
complaints of general weakness, cough with irregular
mucopurulent sputum, fever up to 37.8 °C, and chest
discomfort. The patient had neither family nor work
contact indicating exposure to TB. The lungs had small
bubbling rales in the upper sections on the right.
From the anamnesis, it is known that in December

2005 upper-lobar pneumonia on the right was diag-
nosed. Wide-spectrum antibiotics were prescribed with a
positive effect. A fibrobronchoscopy was not performed.

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: aliev03@gmail.com; cobalt55@gallyinternational.com
2Department of Human Anatomy, N. V. Sklifosovsky Institute of Clinical
Medicine, I. M. Sechenov First Moscow State Medical University (Sechenov
University), Moscow, Russian Federation
3Laboratory of Cellular Pathology, Research Institute of Human Morphology,
3 Tsyurupy Street, Moscow, Russian Federation 117418
Full list of author information is available at the end of the article

Giller et al. BMC Pulmonary Medicine          (2020) 20:197 
https://doi.org/10.1186/s12890-020-01230-7

http://crossmark.crossref.org/dialog/?doi=10.1186/s12890-020-01230-7&domain=pdf
http://orcid.org/0000-0001-7373-3182
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:aliev03@gmail.com
mailto:cobalt55@gallyinternational.com


In 2007, cavitary tuberculosis of the right upper lobe
was diagnosed (Fig. 1a). MTB resistant to isoniazid and
rifampicin was found in sputum. Fibrobronchoscopy has
revealed cancer of the right main bronchus with a transi-
tion to the lower third of the trachea and the close sec-
tions of the left main bronchus. Highly differentiated
squamous cell carcinoma (SCC) was cytologically and
histologically verified.
Spirometric parameters — vital capacity and forced ex-

piratory volume in first second amounted to 105.8 and
62.4%, respectively; the partial pressures of blood gases
were pO2–67 mmHg, pCO2–35mmHg; the 6-min walk-
ing test was 480 m. Six months of anti-tubercular treat-
ment in the TB dispensary were unsuccessful. A fibrous
cavity in the left upper lobe and bacterial excretion in
the sputum remained. The patient was examined at
oncological institutions in Moscow and Yaroslavl. The
tumor was identified as unresectable, and chemoradio-
therapy were determined to be inappropriate due to the
TB presence.
In 2008, the patient was referred to the CRIT. Based

on the sputum cultural results and X-ray pictures, fibro-
cavitary TB of the right lung was diagnosed (Fig. 1b).
Central peribronchial highly-differentiated SCC of the

right upper lobe with trachea invasion, T4N3M0 (IIIB),
complicated by hemoptysis, was diagnosed based on
histological and cytological studies and X-rays. Due to
the specific diagnostic methods’ applications, there was
no doubt about the diagnosis. Given the presence of TB
and the possibility of life-threatening pulmonary
hemorrhage in a patient who, otherwise, was in a rela-
tively good condition, we determined that surgical treat-
ment was practicable, despite lung cancer spread on the
background of anti-TB therapy (ofloxacin, amikacinum,
prothionamide, ethambutol, pyrazinamide).
An extended combined right pneumonectomy was

performed with circular resection of the tracheal bifur-
cation and bilateral lymphadenectomy from transsternal
access using combined endotracheal anesthesia (Fig. 2a-
d). A bilateral mediastinal dissection was performed
from the median sternotomy with the excision of 1, 2,
3a, 4–9 groups of lymph nodes (Fig. 1c). The right lung
with a tracheal segment and one left main bronchus
half-ring were removed together with the palpation bor-
ders. At this stage, a left main bronchus jet-ventilation
was performed through the sternotomy.
After evaluating the possibility of further resection,

two more tracheal and two left main bronchus half-

Fig. 1 Clinical and imaging manifestation of the case. a CT scan prior to surgery (4.0 cm cavity in the right upper lobe with focal seeding;
mediastinal lymph nodes enlargement); b Lung gross section; c Lymphadenectomy volume and metastasis spread; d Tracheobronchial
reconstruction scheme
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rings were dissected. The final resection line of the
trachea and bronchus was 0.5–1.0 cm from the tu-
mor’s edge. An urgent histological examination of the
resection line was not carried out because a larger
volume of resection was considered impossible. The
diastasis between the trachea and the left main bron-
chus after complete excision of the pathology was
more than 5 cm. Wedge resection of the tracheal car-
tilage portion on the left border with a membranous
part was followed by defect suturing. High-tension
anastomosis formation on the jet ventilation tube was
performed to narrow the tracheal diameter to that of
the bronchial stump (Fig. 1d).
The patient’s chin was fixed to his chest with one

suture for 3 weeks. The surgery duration was 330 min,
and intraoperative blood loss was 200 ml. A blood trans-
fusion was not performed. The postoperative period was
uncomplicated.
Histological, cytological, and microbiological studies of

the surgical material confirmed TB and SCC of the
trachea and right upper lobe bronchus combination. No
tumor invasion was detected along the resection line of
the trachea and bronchus.
On the 21st day after the surgery, the patient was

discharged in satisfactory condition and routed to an
oncology dispensary at his place of residence. Radioche-
motherapy cancer therapies were not used due to fears
of TB reactivation. The patient received anti-TB drugs
according to the preoperative treatment regimen for 12
months.
Four months post-surgery, the patient was admitted

again with stridor. A fibrobronchoscopy revealed
granulation stenosis of the anastomosis. Under

intravenous anesthesia, the stenosis area was stented.
The stent was removed after 14 months with airway
restoration.
With subsequent follow-up, there was no TB

relapse. In 2014 (5.5 years post-surgery), cancer recur-
rence in the upper third of the trachea along the
anastomosis line was diagnosed. Radiation therapy
was performed using a Theratron, resulting in
complete tumor regression.
In April 2018, a central cancer of a three-segment

bronchus on the left was revealed (an invasive highly
differentiated squamous non-keratinized carcinoma).
Radiation therapy and a course of chemotherapy (20
mg of nambin) were carried out with almost
complete tumor regression. In July 2018 (10 years
after the surgery), the patient’s condition is satisfac-
tory and he reported no similar symptoms. (Fig. 3a-
c, Fig. 4a-h).

Discussion and conclusions
Oncologists had rejected chemoradiation therapy
application in our patient due to TB, and surgery
was performed due to the likelihood of pulmonary
hemorrhage. In Russia and some post-Soviet Union
countries, active TB is considered a contraindication
for radiochemotherapy [3]. However, there are
studies that report the combination of antitubercular
with anticancer chemotherapy and radiotherapy does
not increase the number of complications or
negative outcomes of treatment [5, 6]. Postoperative
radiotherapy could possibly prevent local recurrence
in this case.

Fig. 2 Bilateral lymphadenectomy along with tracheal bifurcation circular resection in a patient with lung cancer and TB; a Bifurcation lymph
nodes dissection; b Trachea bifurcation circular excision; c Additional trachea excision; d Tracheobronchial anastomosis
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Despite the large number of available techniques to
mobilize the airway for extensive trachea resections,
we found few studies on successful resection of over
50% of the trachea [7, 8]. The majority of them were
performed with the left main bronchus amputation
from the bifurcation and its anastomosis with inter-
mediate bronchus or with the left lung removal, or
with leaving it in atelectasis.

Completely different conditions are presented dur-
ing right pneumonectomy with extensive resection of
trachea bifurcation and its chest part. When there is
a risk of bending and anastomosis zone compression
under the aortic arch exists, this severely limits the
possibility of expanding the resection zone.
In our case, a broad resection of the trachea thor-

acic part and bifurcation was done. Despite complete

Fig. 3 The results of combined radiation therapy and chemotherapy 10 years after surgery; a Patient 10 years post-surgery; b&c Tomosynthesis
10 years post-surgery

Fig. 4 a The tracheal bifurcation of patient before surgery; b Granulation stenosis of the anastomosis, 4 months past surgery; c The stent is
installed after tracheobronchial anastomosis dilatation; d The tracheobronchial anastomosis zone, 5 years past surgery; e Cancer relapse in the
trachea above the anastomosis, 5 years 5 months past surgery; f The anastomosis, 7 years past surgery. Complete tumor regression after radiation
therapy; g The anastomosis, 9 years past surgery with free passage; h Endoscopy, 9 years and 10months past surgery. The orifice of the upper
zone bronchus of a single left lung is completely obstructed by tumor tissue

Giller et al. BMC Pulmonary Medicine          (2020) 20:197 Page 4 of 5



mobilization of the remaining lung hilum elements,
the strong tension has a tendency to anastomotic
granulation stenosis. An additional risk factor for
granulation stenosis (Fig. 5a-c) was active bronchial
tuberculosis, detected in the resected part.
The presence of TB should not serve as a basis for

combined lung cancer treatment. Combined treatment
may be recommended when the main infection focus in
the pulmonary parenchyma is removed during surgery.
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