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ABSTRACT

Background: There are various anatomic variations in tracheobronchial system (tracheal bronchus, ectopic bronchus,
and accessory bronchus). We aimed to investigate the bronchoscopic findings of the patients with tracheobronchial
variations (TBVs) during bronchoscopy and to describe their clinical characteristics. Materials and Methods: A total of
3322 records of bronchoscopic examinations in university hospital and 1560 in chest disease hospital total 4882 were
retrospectively analyzed and 198 (134 male, 64 female) patients were diagnosed as TBV. Results: Mean age of patients
was 48.5 + 17.8 (range, 15-78) years. Most of the tracheobronchial variations (n= 68, 33.1%) were localized at the right
upper lobe bronchus. The most common type of TBVs at this region was right upper lobe with two segments. Symptoms
were found in 21 (10.2%) patients with TBVs (7 accessory cardiac bronchus, 5 tracheal bronchus, 5 accessory segmental
bronchus in left main bronchus and 4 accessory segmental bronchus in right main bronchus). Their symptoms cough,
hemoptysis and recurrent pneumonia with unknown etiologies were thought as related to TBVs. No other potential
causes leading these symptoms were found in these patients. Conclusion: According to our best of knowledge our study
population is one of the largest series of bronchoscopy for investigate of TBVs. Although TBVs were usually reported as
asymptomatic, nearly 10% of our patients with TBVs had symptoms such as recurrent pneumonia, cough and hemoptysis.
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TBVs should be taken into consideration in symptomatic patients before fiber-optic bronchoscopic examination.
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INTRODUCTION

Recognition of tracheobronchial variations (TBVs)
can provide important benefits in bronchoscopic
processes, pulmonary resection, intubation process, and
endobronchial therapy.!"

Knowledge of tracheobronchial anatomy is a key factor
in determining proper position of lung-isolation devices
and double-lumen endotracheal tubes. Changes occur in
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tracheobronchial anatomy with age; therefore, it is very
important that every anesthesiologist should be familiar
with these anatomical variations in order to recognize
anatomical landmarks and perform a successful placement
of lung isolation devices.?

Although TBVs are rare clinical entity, its recognition
and correct diagnosis is important because it can
be associated with abnormalities that may require
clinical, endobronchial, and in some instances surgical
interventions.?!

Bronchoscopy is frequently performed for diagnosis and
treatment of pulmonary diseases. The diagnoses of TBVs
are done by bronchoscopy and it is generally reported as
asymptomatic. There are some case reports suggesting
symptoms related to TBV.*!

Various TBVs (tracheal bronchus, ectopic bronchus,
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accessory bronchus) can be found during bronchoscopy.
These variations are reported as nearly 1%-12%.!"
Knowledge about these variations are needed to distinguish
pathological findings and to do an accurate bronchoscopic
diagnosis.

In this study, we aimed to evaluate the result of a large
series of fiber optic bronchoscopic (FOB) examination
reports including clinical features of TBVs patients and
their type and localization of variations.

MATERIALS AND METHODS

In this study, we retrospectively evaluated 3475
consecutive FOB examination reports that was performed
in Bronchoscopy Center of Pulmonary Diseases
Department at Dicle University Medical School between
from 1994 to May 2010. And 1603 FOB examination
reports in chest disease hospital. No institutional review
board approval was taken because of retrospective
design of the study. Insufficient reporting and the
second or third reports for the same patient (n = 153 in
university 40 in chest disease hospital) were excluded.
All of bronchoscopic examinations were performed for
diagnostic purposes. These examinations were performed
with fiber optic bronchoscope (Olympus KV-5) in the
presence of two expert bronchoscopists. Lobar and
segmental bronchus was visualized and variations were
recorded for each, according to Miller’s and Minnich
anatomical classification [Table 1].67!

The hospital records of the patients diagnosed as TBVs were
investigated. The data were recorded previously prepared
on standard forms. The indications of bronchoscopy,
demographic data of the patients, type and localization
of abnormalities were evaluated.

To diminish the risk of aspiration, oral feeding of
the patients was stopped in patients 8 h before FOB.
Premedication by Xylocain spray was applied to the
nasopharyngeal region with atomization method 15 min
before the procedure. Methamisol was given intravenously
to each patient in the dose of 2 mg. The patients were
monitored throughout the procedure and observed for a
cardiac or pulmonary problem. All of the FOB procedure

was done via oral route. All of the patients were informed
before the process and written consent were obtained.

RESULTS

The mean age of TBVs patients were 48.5 + 17.8 (15-78).
A total of 205 TBVs were found in 198 patients. TBVs
prevalence was 4.2% among our bronchoscopy series. Of
the 198 TBV patients, 134 (68%) was male and 64 (32%)
was female. TBVs were most frequently identified in the
right upper lobe (n = 68, 33.1%). The most frequent TBVs
were the right upper lobe consisting of two segmental
bronchi. The second frequent TBVs were two segmental
bronchi in lower lobe of left lung.

Seven (3.5%) cases had more than one TBV. Eight (3.9%)
cases had accessory cardiac bronchus (ACB). Six cases
(2.9%) had tracheal bronchus. The rate of the presence of
TBVs in the right bronchial system (133.65%) was higher
than that in the left (66.32%) [Table 2].

TBVs had been considered before FOB in only four patients.
Accessory segmental bronchus was found in 41 patients (23
(11.2%) right lung and 18 (8.8%) in left lung). Moreover,
hemoptysis (n = 12) and recurrent pulmonary infection
(n = 9) were detected in 21 (10.2%) patients with (7 have
ACB, 5 have Tracheal bronchus, 4 accessory segmental
bronchus in right main bronchus and 5 have accessory
segmental bronchus in left main bronchus). No other
disease, that possibly leading to recurrent pulmonary
infection and hemoptysis were detected in these 21 patients.

Indications for FOB intervention were investigated in
198 patients with TBVs and 4684 patients without TBVs.
The first indication for FOB was lung mass in both
groups. The FOB indications in TBV group lung mass
(75 patient (37.8%)), hemoptysis (56 patient (28.3%)) and
bronchoalveoler lavage (BAL) for tuberculosis bacilli (21
patient (10.6%)). The FOB indications in non-TBV group
lung mass (2056 patient (43.9%), hemoptysis (904 patients
(19.3%)) and BAL for tuberculosis bacilli (815 patients
(17.4%)).

Some detected TBVs examples are shown in Figure 1(a)
and (b).

Table 1: Topographic anatomy of the tracheobronchial tree Fishman et al.!¢!

Right

Upper lobe  Apical segment
Posterior segment
Anterior segment
Lateral segment
Medial segment
Superior segment
Medial basal segment
Anterior basal segment
Lateral basal segment
Posterior basal segment

Middle lobe

Lower lobe

Left
Upper lobe Apical posterior segment
Anterior segment
Upper lobe division  Lingula Superior segment
Inferior segment
Lower lobe Superior segment

Anteromedial basal segment
Lateral basal segment
Posterior basal segment
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Figure 1: (a) Accessory cardiac bronchus; (b) Three segmental bronchus in the upper lobe of left lung

Table 2: Detected tracheobronchial variations by bronchoscopy

Side Localization Type of variation Male Female n (%)
Trachea Tracheal bronchus 4 2 6(2.9)
Right Main bronchus Accessory segmental bronchus 2 2 4(1.9)
Upper lobe Two segmental bronchus 22 11 33 (16.2)
Four segmental bronchus 12 1 13 (6.4)
Accessory cardiac bronchus 5 3 8(3.9)
Bipartite branching at entrance 3 3 6(2.9)
Accessory segmental bronchus 2 2 4(1.9)
At inferior of normal localization 2 2 4(1.9)
Middle lobe Three segmental bronchus 8 3 11(5.5)
Lower lobe Two segmental bronchus in basal 18 8 26 (12.8)
Accessory segmental bronchus 5 2 7(3.4)
Two main segmental bronchus 4 3 7(3.4)
Superior segment branching from proximal of medial 3 2 5(2.4)
segment
Unavailable mediobasal segmental bronchus entrance 3 2 524
Left Main bronchus Accessory segmental bronchus 3 2 5(2.4)
Upper lobe Three segmental bronchus 13 2 15(7.4)
Accessory segmental bronchus 3 2 5(2.4)
Lingual accessory segmental bronchus 3 2 5(2.4)
Lower lobe Two segmental bronchus in basal 14 8 22 (10.7)
Four segmental bronchus in basal 3 3 6 (2.9)
Accessory segmental bronchus 5 3 8(3.9)
Total 137 68 205 (100)
DISCUSSION which relationship between bronchial variations.

TBVs have developed among 3rd and 16th of gestational
weeks.®*I'Tracheobronchial variation is encountered most
frequently in the right upper lobe.*** In this study, most
frequently TBVs were seen in the right upper lobe similar
to previous publications.!**3

We evaluated a large series of FOB reports for TBVs. In
literature, there are reports including 2550 and 1114 FOB
evaluated for TBVs.!"*1% But we evaluated records of 3351
FOB reports. TBVs as a bronchoscopic diagnosis have been
reported as asymptomatic. There are only few case reports
suggested some symptoms related to TBVs, such as persistent
cough and hemoptysis.***1% We determined in 13 (10.2%)
patients symptoms (recurring infection and hemoptysis)

182

In Turkey, researchers investigated result of 2550
consecutive reports of bronchoscopy retrospectively. Major
variations of the tracheobronchial tree were found in 2.6%
of patients examined by bronchoscopy. In that study, the
most frequent finding was a bifurcate pattern in the right
upper lobe (47.7%). The variations were localized in the
right upper lobe in 71.6% of patients. Male predominance
was observed in all anatomic variations except one.!** In
our study we determined male predominance for all TBVs.

In our study, TBVs prevalence was found as 4.2%. This result
is in accordance with the results of previous studies."!®
True tracheal bronchus is a bronchus originating from
trachea in the region up to 2 cm above to carina and its
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incidence was reported to be 0.2%."! In our series, it was
detected in the 2.9% of bronchoscopy results.

True tracheal bronchus may cause some problems especially
during intubation.!"” Intubation tube may lead to atelectasis
by obstructing the entrance of tracheal bronchus or
pneumothorax by entering into tracheal bronchus.!%1%19
Tracheal bronchus should be taken into consideration
in differential diagnosis of recurrent pneumonia in the
right upper lobe or the problems such as persistent non
homogenous infiltration, bronchiectasis hypoxia, and
atelectasis that occurred during anesthesia.l'®7'% In
symptomatic cases, surgical therapy may be needed.
Additionally, the cases with bronchial carcinoma originating
from tracheal bronchus have been reported.!**2% In our study,
five cases with tracheal bronchus were symptomatic.

Although ACB is generally a sole abnormality, it can be
associated with other anomalies of tracheobronchial tree.!"
Spiral computerized tomography is an acceptable method to
diagnose ACB.'**? Surgery may be needed for the cases with
recurring pulmonary infections and hemoptysis. Small case
report series have reported.? ! In our study these were eight
cases with ACB and seven of ACB cases were symptomatic.

Other variations of tracheobronchial tree have also been
defined in the literature.'¥ A left bronchial system
identical with the right bronchial system (right isomerism)
and a right bronchial system identical with the left
bronchial system (left isomerism) can be seen, but in our
series such kinds of abnormalities were not. We think
that bronchial variations may be more frequent than that
we determined since some cases might not have been
diagnosed during bronchoscopy.

It was reported that such kind of variations could be
determined with virtual bronchoscopy.?Y In another study,
it was reported that these variations could be determined
during FOB processes in childhood.?? In another study, a
total of 999 TBVs in 475 patients were observed and 71.3%
of TBVs were detected in males. In that study, 49.6% of
the TBVs were observed in the right bronchial system,
49.2% in the left, and 1.2% in the trachea."™ The frequency
of tracheobronchial variations was higher in that study
compared our report. This difference may be related to
regional and genetic factors.

One limitation of this study was its retrospective
characteristics. In present study we review the FOB
examination reports. Tracheobronchial variations were
usually reported as asymptomatic; however, we found
that 10.2% of our patients with tracheal bronchus and
accessory cardiac bronchus had symptoms such as
recurrent pneumonia, cough and hemoptysis. Therefore,
TBVs should be taken into consideration in symptomatic
patients before FOB examination.

A thorough knowledge on bronchial variations is needed
to distinguish the pathological findings. Knowledge on
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TBVs may be needed in bronchoscopy, bronchoalveolar
lavage, biopsy and endobronchial therapy processes for
pulmonary diseases specialists, in pulmonary resection and
transplantation surgery for surgeons and tracheal intubation.
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