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Abstract

Background: Bronchoscopy is of paramount importance in the field of thoracic surgery. Over the 
years it has evolved as an important diagnostic and therapeutic tool. The aim of our study was to 
describe the frequency of right sided segmental bronchial variation identified during bronchoscopy.

Methods: A meticulous examination of both right and left bronchial tree was done during bronchoscopy 
in 60 patients. Indications for bronchoscopy was part of suspected malignancy work up. Segmental 
as well as the subsegmental bronchi (B1-10) were properly identified. Any accessory bronchus in the 
tracheobronchial tree was also noted. 

Results: Our results show that there are no significant differences in the incidence of variations by 
sex. The highest recorded variations of 80.8% was found in the right lower lobe followed by right 
upper lobe with frequency of 40.4%whereas RML had no variation.

Conclusion: Significant segmental bronchial variations do exist in the general population. 
Bronchoscopy is also an important tool to delineate and confirm the segmental bronchial variations. 
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Introduction:

Bronchoscopy has evolved as an essential tool in 
the medical field especially in thoracic surgery, 
pulmonology and in the field of anesthesia. With 
the advent of high resolution video bronchoscopy, 
diagnostic (Bronchoalveolar lavage, Fine 
Needle Aspiration Biopsy, Staging of the tumor 
by endobronchial ultrasound EBUS) as well as 
therapeutic (Coiling in asthma, emphysema, 
COPD, laser for tumor ablation, pulmonary 
toileting postoperative and in trauma) ability has 
broadened.1 

The human lung has classically 10 segments on 
the right and 8-9 segments on the left.2 Kramer 
and Glass defined the term “Bronchopulmonary 

segment” in 1932.3 In 1943 first study was 
conducted by Jackson and Huber about 
the segmental bronchi according to their 
spatial orientation and established the first 
nomenclature.4 Boyden in 1949 then published 
the most prevalent patterns on the bronchial 
tree.5 He reported the frequent pattern of the 
right bronchial tree as trifurcation in the Right 
Upper Lobe (RUL) and RLL. He was also 
the discoverer of the accessory subsuperior 
bronchus(B*) in the lower lobe. Subsequently, 
another anomaly: accessory cardiac bronchus 
was established by Brock in 1954.6He also noted 
that RUL had the highest frequency of displaced 
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and supernumerary bronchus.  

To understand the variations of the right 
bronchial tree it is necessary to know the normal 
pattern during the bronchoscopy and the possible 
variations that we may encounter as well. The 
other alternative and non-invasive way generally 
practiced is 3D CT with reconstruction applying 
some softwares. Ghaye et.al in 2001 to identify 
abnormalities and variations of the bronchial 
tree.7  

The aim of this bronchoscopic study was to 
determine the frequency of the variation in the 
right bronchial tree in Nepalese population.  

Methods:

Patients:

A prospective study within 6 months, from 
2024 september-2025 February was conducted 
in BPKMCH Surgical Oncology (thoracic 
unit). Ethical clearance from institutional 
review committee was taken. All the patients 
undergoing bronchoscopy for various indications 
(mostly suspected malignancy, undiagnosed 
tuberculosis, staging of esophageal/ lung cancer) 
were included in the study.

Procedure: 

A written informed consent was taken from the 
patient prior to the procedure. Videobronchoscopy 
was performed in the endoscopy suite. Olympus 
fiberoptic bronchoscope with 6 mm external 
diameter was used for the procedure. Monitoring 
was done by continuous pulse oximetry, 
electrocardiography and sphygmomanometry. 
Pre oxygenation was done via face mask with 
oxygen at 6L/min or nasal cannula to achieve 
oxygen saturation of  >90%.

In supine position local anesthesia was given 
via transtracheal route or ‘spray-as-you-go’ 
technique using 1% lidocaine. In the transtracheal 

route, 10 ml of 1% lidocaine was taken and 
8ml was injected directly into trachea via 
cricothyroid membrane and remaining 2ml was 
flushed in bilateral nostrils (1ml each nostrils). 
15% lidocaine spray was used to anesthetize 
oropharynx and laryngopharynx. 

Tracheobronchial tree including bronchial 
segments B1-B10 was examined thoroughly 
and nomenclature was recorded as per Collin’s 
classification.

Variations recorded:

We aimed to record the data for the variations 
in the right bronchial tree while performing 
bronchoscopies for suspicion of carcinoma or 
during its workup. Table 1. shows the general and 
the common pattern found in the right bronchial 
tree. Any pattern other than the one mentioned 
below was confirmed and photos or video was 
captured and reviewed among the investigators 
and recorded as the variation in our data.

Table 1. General pattern of bronchial 
segmentation seen in the right bronchial tree.

Level Right Lung 
Right Upper Lobe Trifurcation(B1;B2;B3)

Right Middle Lobe Bifurcation (B4;B5)
Right Lower Lobe B6; B7;B8;B9;10

Statistical Analysis: The data was entered into 
the Statistical Package for the Social Sciences 
(SPSS-26) for analysis

Fig 1. Right Upper Lobe showing the three 
segments in trifurcation
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Fig 2. Right Lower Lobe showing the most 
common pattern in the general population (B6 
is not seen)

Results:

A total of 60 patients underwent 
vidoebronchoscopy. 8 patients had growth in the 
right bronchial tree so were excluded and only 
52 patients were analyzed. 

Frequency of variations in the RUL and RLL are 
mentioned in the table 2 and 3 respectively. In 
RML (B4;B5) bifurcation pattern was noted and 
no variation was observed. 

Table 2. Frequency of variations of RUL

RULB
Variations Frequency Percent
B1;B2;B3 31 59.6
B1+2;B3 10 19.2
B1+3;B2 5 9.6
B1;B2+3 6 11.5
Total 52 100

Table 3. Frequency of variations of RLL

RLLB
Variations Frequency Percent
B6;B7;B8;B9;B10 10 19.2
B6;B7+8;B9+10 6 11.5
B6;B7;B8;B9+10 12 23.1
B6;B7;B8;B9+10,B* 3 5.8
B6;B7;B8+9;B10 16 30.8
B6;B7;B8+9+10 2 3.8
B6;B7;B8+9,B10,B* 3 5.8
Total 52 100

Similarly, the variations and its frequency noted 

in the RUL and RLL according to the gender are 
given below in table 4. and table 5.

 Discussion: 

The present study represents one of the first 
prospective studies in the Nepalese population 
which aims to identify the frequency of normal 
and possible variations in the right bronchial 
tree. The prevalence of anatomical variations 
of bronchial segment are varied in different 
literature. Similar bronchoscopic study carried 
out by Kumar et.al, total of 548 patients were 
included.8we aimed to evaluate the type and 
frequency of tracheobronchial variations (TBVs 

Highest variations was noted on the right 
side (81.5%). Due to reasons of the variations 
being most common on the right side we have 
conducted our study to check the prevalence of 
variations on the right bronchial tree. 

In the data collected, 51.9% were male and 
48.07% female and there was no significant 
difference noted in incidence of variations by 
gender. Comparing RUL, RML and RLL, RLL 
had the highest number of variations whereas 
the RML had no variation. In  a study where 
autopsy combined with bronchoscopy was done 
by Silvia martin et.al they observed that most 
variations were noted in RLL(25.4%) similar to 
our finding.9 The RML had bifurcation pattern 
(i.e. B4;B5) which is the predominant pattern in 
the general population. However, trifurcation of 
the middle lobe is also a established variation.10 

In the RUL, trifurcation (B1;B2;B3) was the 
most common pattern with frequency of 59.6% 
followed by B1+2;B3 pattern(19.2%). We 
did not come across the tracheal bronchus11 or 
Accessory Cardiac Bronchus(ACB) during our 
study. The ACB also called as the supernumerary 
bronchus arises from the inner wall of Right 
Main Bronchus (RMB) or Bronchus Intermedius 
(BI) towards the pericardium.6 
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Table 4. Variation pattern in RUL with gender.

Male % Female % Total

RULB B1;B2;B3 15 28.8 16 30.7 31
B1+2;B3 7 13.46 3 5.7 10
B1+3;B2 2 3.8 3 5.7 5
B1;B2+3 3 5.7 3 5.7 6

Total 27 51.9 25 48.07 52

 Table 5. Variation pattern in RLL with gender.

Male % Female % Total

RLLB B6;B7;B8;B9;B10 7 13.46 3 5.7 10
B6;B7+8;B9+10 3 5.7 3 5.7 6
B6;B7;B8;B9+10 7 13.46 5 9.6 12
B6;B7;B8;B9+10;B* 22 42.30 1 1.9 3
B6;B7;B8+9;B10 7 13.46 9 17.3 16
B6;B7;B8+9+10 1 1.9 1 1.9 2
B6,B7,B8+9;B10;B* 0 0 3 5.7 3

Total 27 51.9 25 48.07 52

In the RLLB we came across a total of seven 
different variations of the segmental bronchi. The 
most common variation was B6;B7;B8+9;B10 
with frequency of 30.8%. Second most common 
pattern was that of 5 separate segmental bronchi 
(B6;B7;B8;B9;B10) arising from the basal 
trunk accounting 19.2% of the total RLLB 
variation. This is the usual textbook pattern of 
bronchial segments that we generally study. The 
subsuperior bronchus or B* is the commonest 
variation that has been studied so far.12 It is 
almost always oriented outwardly and posteriorly 
and lies between the superior segment (B6) and 
basal segments (B9+10). A total of 11.6% of 
the patients were identified with B* of which 
5.8% had B* bronchus between B6 and B9+10. 
Rest of them had B* bronchus associated with 
B6;B7;B8+9;B10;B*

Conclusion:

Our study showed that the right lower lobe has 
the highest percentage of variation in the right 
bronchial tree followed by right upper lobe. 

Knowing the variations of the bronchial tree 
is essential as these segments have their own 
pulmonary arterial and pulmonary vein required 
when performing segmentectomy.

Limitations: Small sample size and it was a 
single center study. 
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