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ABSTRACT
An extensive morphometric study of human trachehmincipal bronchi was undertaken in the Departmen
of Anatomy, Institute of Post Graduate Medical Eation and Research, Kolkata, West Bengal, Indiggon
specimens procured from 51 male and 36 femaleiwelatdisease free fresh cadavers from Kolkatadeoli
Morgue. The specimens were grouped into five agegy for both sexes. The length of trachea, pratcip
bronchi, subcarinal angle was measured in eachrspecThe external transverse diameter (widthgriral

transverse diameter and anteroposterior diametpti{pwere recorded at two different levels oftiesc(junction
of upper third and middle third; middle third amavier third) and middle of principal bronchi. Thére twidth-

depth ratio was calculated. For each componerteofrieasurements, standard error (SE), standardtidevi
(SD) and test of significance were calculated ugitgpendent sample‘t’ test and multiple comparitesh.

The present investigation revealed a wide variatiodifferent dimensions viz. length, transversel an
anteroposterior diameters and width-depth ratigppfer and lower trachea and right and left priddypanchi

and the subcarinal angle, in a same age group ldssviam different age groups in both sexes. Thelysf
these morphometric variations is of profound clihimportance as it may help the clinicians to ustind the
etiology of several pulmonary diseases and theesung to deal with resection and reconstructiorhef |t
tracheobronchial tree. This knowledge is also lukfpf smooth conduction of some maneuvers likeoagheal
intubation and bronchoscopic procedures.

Keywords: Morphometry, trachea, principal bronchi, cadavstialy.

INTRODUCTION predisposing factor for a galaxy of respiratoryedses
The trachea is a centrally located membranocairitag  like chronic bronchitis and emphyserha.

unpaired hollow organ extending downwards as e knowledge of anatomy particularly with respect
continuation of the larynx from a vulnerable sujoaf shape (width-depth ratio) of the conducting and

position in'the_neck deep into the well-protecteddie respiratory tube has drawn attention of both, anistts
of the mediastinumThe trachea extends from the loweg g ojinicians. Pulmonologists are particularlyaemed

border of the cricoid cartilage opposite C6 verdetyp
to the upper border of T5 vertebra where it ends
dividing into right and left principal bronchi sugmg
the right and left lungs respectivély.

with the relationship between the lumen of the
t&Snducting part of the respiratory tract and gedicant
role in production of allergic states, fibrosislohgs
and pulmonary tuberculosis.

There is a wide variation in diﬁerent_dimgnsioris.v With the above factors in limelight, the presenidst
length, transverse and anteroposterior diametetls g taken up to measure different dimensionsaiigth,
width-depth ratio of the lumen of trachea and pA&C {5nsyerse and anteroposterior diameters and width
bronchi and the subcarinal angle in a same agepg@rsu yonih ratio of the lumen of trachea and principahbhi
well as in different age groups in both sekAside from and the subcarinal angle in different age grougsott

pure anthropometry, the study of these morphometdg, o5 \hich might have bearing in the production of
variations is of profound clinical importance asniay respiratory diseases.

help the clinicians to understand the etiologyenfesal

pulmonary diseases. Infact the pattern of the loweFurthermore, an accurate anatomical knowledgjeeof
respiratory tract including the variations in ldmgind Same is of immense importance in problems of resect
width-depth ratio of the lumen of the tracheobraakch and reconstruction of the tracheobronchial trest bat
tree is nowadays considered as the most cruclat the least, these informations have potential
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Table-1: Multiple comparisons of tracheal length and widdpth ratio in both sexes using Tukey’s test

MALE FEMALE
Age Age| pvalue | Sig| pvalue| Sig pvalug Sig pvalle $ig pevaluSig pvalue | Sig
Group | Code Of of Of of of of
Length WDR-UT WDR-LT Length WDR-UT WDR-LT

0-15yrs| 2 <0.001 | HS| <0.001| HS| <0.001 HS <0.001 HS 0744 IS 1.000 IS
(Age 3 <0.001 | HS| <0.001| HS| <0.001 HS <0.001 HS <0001 HS 0001 [SG
codel) | 4 0.184 IS <0.001 | HS| <0.001f HS <0.001 HS 0.06L IS 0.961 IS

5 <0.001 | HS| <0.001| HS| <0.001 HS <0.001 HS 0.00L SG 0.468 IS
16-25yr3 1 <0.001 | HS| <0.001| HS| <0.001 HS <0.001 HS 0744 IS 1.000 IS
(Age 3 <0.001 | HS 0.801 IS 0.638 IS 0.989 1 <0.00L HS <0.001 HS
code?2) | 4 <0.001 | HS 0.894 IS <0.001] HY 0.973 1$ 0.082 IS 0.796 IS

5 0.111 IS <0.001 | HS 0.101 IS 0.876 1S <0.001 HS 0.101 IS
26-40yrg 1 <0.001 | HS| <0.001| HS| <0.001 HS <0.001 HS <0001 HS 0001 [SG
(Age 2 <0.001 | HS 0.801 IS 0.638 IS 0.989 R <0.001 HS <0.001 HS
Code3) | 4 <0.001 | HS 0.998 IS 0.005| SG 1.000 I$ 0.00p6 SG <0.001 HS

5 <0.001 | HS| <0.001| HS 0.749 IS 0.984 1$ 0985 IS <0.001 HS
41-55yrg 1 0.184 IS <0.001 | HS| <0.001f HS <0.001 HS 0.06L IS 0.9q1 IS
(Age 2 <0.001 | HS 0.894 IS <0.001] HS 0.973 1$ 0.082 IS 0.796 IS
Coded) | 3 <0.001 | HS 0.998 IS 0.005| SG 1.000 I$ 0.00p SG <0.001 HS

5 <0.001 | HS| <0.001| HS 0.159 IS 0.993 1$ 0.063 IS 0.490 IS
>55yrs| 1 <0.001 | HS| <0.001| HS| <0.001 HS <0.001 HS 0.00L SG 0.468 IS
(Age 2 0.111 IS <0.001 | HS 0.101 IS 0.876 1 <0.001 HS 0.101 IS
Code5) | 3 <0.001 | HS | <0.001| HS 0.749 IS 0.984 1$ 098 IS <0.001 HS

4 <0.001 | HS| <0.001| HS 0.159 IS 0.993 1$ 0068 IS 0.490 IS

yrs: years, Sig: significance, WDR-UT: Width-DeRhatio-Upper Trachea, WDR-LT: Width-Depth Ratio-Lovilgachea,HS: Highly
Significant, IS: Insignificant, SG: Significant.

applications to studies in pulmonary physiology anMETHODS

anesthesiology as also to conduction of some m&nguvat first a photograph of every specimen was takéen
like endotracheal intubation and bronchoscopige length of the trachea (from the lower bordethef
procedures (diagnostic, therapeutic and combinét) Wcricoid cartilage to the point of the tracheal bifation)

skill and perfectiori. and the length of the right and left principal broi(from
the angle of tracheal bifurcation to the point t&f i
MATERIALS AND METHODS dividing into the secondary bronchi) were recorded

PROCUREMENT OF MATERIALS centimeter scale in each specimen.

A total number of 87 specimens were procured frdm 5 he lumen of the trachea was then cut at two differ
male and 36 female relatively disease free fredawars levels (junction of upper third and middle thirdidafie
from Kolkata Police Morgue. The specimens werBird and lower third) with the help of a sharplpeato
grouped into five age groups (0-15years, 16-25yea@yoid laceration.

26-40years, 41-55years and >55years) for both sex¢Ren with the help of a slide-caliper and silk #tethe
Subsequent study utilizing these specimens W@giernal transverse diameter (width), internaldvanse
conducted in the Department of Anatomy, Institute Qjiameter and anteroposterior diameter (depth) were
Post Graduate Medical Education and Researgscorded at both the levels in the metric systeto the
(IPGME&R), Kolkata, West Bengal, India. fraction of millimeter range. Then the width-depeitio
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Table-2: Multiple comparisons of length and width-depthaaif right and left principal bronchi in male usifigkey’s test

MALE
Age Age RPB LPB
Group Code p value Sig p value Sig p value Sig p value Sig
of Length of WDR of Length of WDR
0-15 yrs 2 <0.001 HS <0.001 HS <0.001 HS <0.001 HS
(Age 3 <0.001 HS 0.017 SG <0.001 HS 0.007 SG
Codel) 4 <0.001 HS 0.087 IS <0.001 HS 0.17¢ IS
5 <0.001 HS 0.965 IS <0.001 HS 0.701 IS
16-25 yrg 1 <0.001 HS <0.001 HS <0.001 HS <0.001 HS
(Age 3 0.017 SG 0.020 SG 0.00¢ SG 0.535 IS
Code?2) 4 0.084 IS <0.001 HS <0.001 HS <0.001 HS
5 0.003 SG <0.001 HS <0.001L HS <0.001 HS
26-40 yrs 1 <0.001 HS 0.017 SG <0.001 HS 0.007 SG
(Age 2 0.017 SG 0.020 SG 0.00¢ SG 0.535 IS
Code3) 4 0.880 IS 0.784 IS <0.001 HS <0.001 HS
5 0.960 IS 0.010 SG 0.436 IS 0.029 SG
41-55 yrg 1 <0.001 HS 0.087 IS <0.001 HS 0.17¢4 IS
(Age 2 0.084 IS <0.001 HS <0.001 HS <0.001 HS
Code4) 3 0.880 IS 0.784 IS <0.001 HS <0.001 HS
5 0.474 IS 0.078 IS <0.001 HS <0.001 HS
>55 yrs 1 <0.001 HS 0.965 IS <0.001 HS 0.701 IS
(Age 2 0.003 SG <0.001 HS <0.001 HS <0.001 HS
Codeb) 3 0.960 IS 0.010 SG 0.436 IS 0.029 SG
4 0.474 IS 0.078 IS <0.001 HS <0.001L HS

yrs: years, RPB: Right Principal Bronchus, LPB:tLRfincipal Bronchus, Sig: Significance,
WDR: Width-Depth Ratio, HS: Highly Significant, SSignificant, IS: Insignificant.

was calculated. Similar procedures were repeatttbat males and 6.45 cm, 9.86 cm, 9.93 cm, 9.95 cm &8l 9.
level of the middle of the right and left princigmbnchi c¢cm in females in 0-15 years, 16-25 years, 26-40syea
in each specimen (Fig. 1). 41-55 years and >55 years age groups respectively.

For each component of the measurements, standard efhe upper external transverse diameters (widthhef
(SE), standard deviation (SD) and test of signifiea trachea were 1.95 cm, 2 cm, 2.1 cm, 2 cm, 2 crhen t

were calculated using independent sample‘t’ test afnales and 1.45 cm, 1.8 cm, 1.7 cm, 1.5 cm, andri.6¢
multiple comparison test. in females in 0-15 years, 16-25 years, 26-40 yedrs,

, o 55 years and >55 years age groups respectively.
Subsequently, the subcarinal angle which is reféa¢he

angle between the two main bronchi, as measure ald & UPPEr anteroposterior diameters (depth) wae 1.
their inferior bordefswas measured on the photograph i 1.6 ¢m, 1.7.cm, 1.6 cm and 1.9 cm in the maes
the specimen. The inferior borders of the right kfd 1-15¢m, 1.3 cm, 0.9cm, 1 ¢cm and 0.9cm in females in
principal bronchi were traced with the marker ped the ("€ 0-15 years, 16-25 years, 26-40 years, 41-5ksyea
two lines thus drawn were joined to get the subabaingle @Nnd >55 years age groups respectively.

with the help of a diagonal scale (Fig. 2). The lower external transverse diameters (widththef
trachea were 1.85cm, 2 cm, 2.1 cm, 2cm and 2.1 cm in
OBSERVATIONS males and 1.35 cm, 1.6cm, 1.6cm, 1.7cm and 1.6cm in

The mean tracheal length found in this study wefemales in the 0-15 years, 16-25 years, 26-40 ydars
9.07cm, 10.98 cm, 10.76 cm, 10.78 cm, and 10.68cm35 years and >55 years age groups respectively.
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Table-3: Multiple comparisons of length and width-depthaatf right and left principal bronchi in female nigiTukey's test

FEMALE
Age Age RPB LPB
Group Code p valug Sig p value Sig p vaI[}Je Sig p value Sig
of Length of WDR of Length of WDR
0-15 yrs 2 <0.001 HS 0.884 IS <0.001 HS 0.276 IS
(Age 3 0.438 IS 1.000 IS 0.004 SG 0.496 IS
Codel) 4 0.286 IS 0.933 IS 0.013 SG 0.027 SG
5 0.175 IS 0.694 IS 0.016 SG 0.117 IS
16-25 yrg 1 <0.001 HS 0.884 IS <0.001 HS 0.276 IS
(Age 3 <0.001 HS 0.520 IS <0.001 HS 0.95¢ IS
Code2) 4 <0.001 HS 0.049 SG <0.001L HS <0.001 HS
5 <0.001 HS 0.015 SG <0.001L HS <0.001 HS
26-40 yrs 1 0.438 IS 1.000 IS 0.004 SG 0.496 IS
(Age 2 <0.001 HS 0.520 IS <0.001 HS 0.95¢ IS
Code3) 4 0.990 IS 0.705 IS 0.903 IS <0.001 HS
5 0.853 IS 0.303 IS 0.973 IS <0.001 HS
41-55 yrg 1 0.286 IS 0.933 IS 0.013 SG 0.027 SG
(Age 2 <0.001 HS 0.049 SG <0.001L HS <0.001 HS
Code4) 3 0.990 IS 0.705 IS 0.903 IS <0.001 HS
5 0.972 IS 0.905 IS 1.000 IS 0.933 IS
>55 yrs 1 0.175 IS 0.694 IS 0.016 SG 0.117 IS
(Age 2 <0.001 HS 0.015 SG <0.001L HS <0.001 HS
Codeb) 3 0.853 IS 0.303 IS 0.973 IS <0.001 HS
4 0.972 IS 0.905 IS 1.000 IS 0.933 IS

yrs: years, RPB: Right Principal Bronchus, LPB:tlRfincipal Bronchus, Sig: Significance,
WDR: Width-Depth Ratio, HS: Highly Significant, SSignificant, IS: Insignificant.

The lower anteroposterior diameters (depth) wed middle third and lower third. The mean width-tlep
1.05cm, 1.6cm, 1.6cm, 1.5cm and 1.5cm in males aratio at the upper trachea were 1.45, 1.25, 1.27 1
1.05cm, 1.2 cm, 1.5cm, 1.4cm and 1.5cm in the fesnaland 1.11 in males and 1.27, 1.22, 1.86, 1.60 8®lit.
in the 0-15 years, 16-25 years, 26-40 years, 41edfs females in 0-15 years, 16-25 years, 26-40 year§541
and >55 years age groups respectively. years and >55 years age groups respectively.

The upper internal transverse diameter of the &@ath The width-depth ratio at the lower trachea weres1.7
this study were 1.1cm, 1.1cm, 1.2cm, 1.4cm, 1.4vm j 40, 1.28, 1.38 and 1.33 in males and 1.29, 1.1,
males and 1.3cm, 1.2cm, 1.3cm, 1.1cm and 1.1cmjp3 and 1.12 in females in 0-15 years, 16-25 y@érs

females in the 0-15 years, 16-25 years, 26-40 yéélFS 40 years, 41-55 years and >55 years age groups
55 years and >55 years age groups respectively.  respectively.

The internal transverse diameters of the lowertgac
were 0.82cm, 1.1cm, 1.3cm, 1.4cm and 1.4cm in m
and 1.2cm, 1.1cm, 1cm, 1cm and 1cm in femalesan
0-15 years, 16-25 years, 26-40 years, 41-55 yadats 3,
>b5 years age groups respectively.

'iagnificance using independent samples test were
omputed with regard to the length and width-degtilo

f lumen of upper and lower trachea in differené ag
groups in both sexes. The p value was highly Siganit

The width- depth ratio was measured at two level vfor the width-depth ratio of upper trachea of tlye a
junction of upper third and middle third and thegtion groups 26-40 years, 41-55 years and >55 years and
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Table-4: Multiple comparisons of subcarinal angle in botkeseusing The mean length of the left principal
Tukey's test P
bronchus similarly were 4.4 cm,
MALE FEMALE 5.11cm, 5.29 cm, 4.7 cm and 5.38 cm
Age Group Age Code pvalue of Significance p valiSignificance| N males and 3.55 cm, 4.38cm, 4.03cm,
SCA SCA 3.9 cm and 3.98 cm in females
respectively in the 0-15 years, 16-25
0-15 years 2 0.848 15 0.313 IS years, 26-40 years, 41-55 years and >55
(Age 3 0.093 IS 0.690 IS years age groups respectively.
Code1) 4 0.017 SG 0.839 IS The average transverse diameters of the
5 0.848 IS 0.035 SG right and left principal bronchi in our
16-25 years 1 0.848 IS 0.313 IS study was
(Age 3 0.253 IS 0.820 IS 1.6 cm and 1.5 cm respectively in both
Code?) 4 0.032 SG 0522 IS SEXEs.
5 1.000 IS 0.380 IS The mean width-depth ratio in our study
wasl.16, 1.36, 1.27, 1.24 and 1.18 in
26-40 years L 0.093 S 069 | 15 | males and 1.36, 1.42, 1.36, 1.32 and
(Age 2 0.253 IS 0.820 IS 1.28 in females for the right bronchus
Code3) 4 0.927 IS 0.989 IS in the 0-15 years, 16-25 years, 26-40
5 0.253 IS 0.065 IS years, 41-55 years and >55 years age
groups respectively. The same were
41-55 years 1 0.017 SG 0.839 IS 1.22,1.36, 1.32, 1.15 and 1.25 in males
(Age 2 0.032 SG 0.522 IS and 1.36, 1.47, 1.45, 1.18 and 1.21 in
females for the left bronchus in the O-
Coded) 8 0927 S 0989 IS 15 years, 16-25 years, 26-40 years, 41-
5 0.032 SG 0.021 SG 55 years and >55 years age groups
>55 years 1 0.848 IS 0.035 SG respectively. It showed a decrease in the
(Age 2 1.000 IS 0.380 IS ratio from 0-15 years t0 16-25 years age
group. Thereafter it showed variable
Codes) 3 0.253 1S 0.065 IS increase and decrease in the ratio.
4 0032 SG 0021 SG The mean subcarinal angles in the 0-15

SCA: Subcarinal Angle, IS: Insignificant, SG: Sigzant. years, 16-25 years, 26-40 years , 41-55

years and >55 years age groups in our
significant for the age group 16-25 years and is watudy were 64.3 degrees, 56.4 degrees, 58.4 degrees
highly significant for the width-depth ratio of lew 57.1degrees and 59.5 degrees in males and 61ekdeg
trachea of the age groups 26-40 years and >55,ye&2.9 degrees, 49.2 degrees, 48.2 degrees and feksdeg
significant for 41-55 years age group and insigaifit in females respectively.

for 16-25 years age group in both sexes. According to the independent samples test forghgth

As ANOVA test was highly significant (p<0.001) forof the bronchi, the p value was insignificant ie tt6-
both length and width-depth ratio of the trachealfiple 25 years age group while it was highly significanall
comparisons were done between all the five agepgrouthe other groups for the right bronchus in bottstiees.
for both males and females using Tukey's testr&selts The same was highly significant in all the groups f
of multiple comparison tests in relation to lengitd the left bronchus in both sexes.

width-depth ratio of upper and lower trachea we

r. . .
turnished in Table-1. fhe independent samples test for the width-degib ra

of the bronchi showed significant p values fortht
The mean length of the right principal bronchusnfibu age groups for the right principal bronchus in naaie
in this study were 2.02 cm, 2.39cm, 2.56cm, 2.52 cfamale.

and 2.6 cm in males and 1,8 cm, 2.3 cm, 1.96¢n8, 1.
cm and 2.02 cm in females respectively in the §ekBs,
16-25 years, 26-40 years, 41-55 years and >55 ye
age groups respectively.

The p value was highly significant for 16-25 yeansl
26-40 years age group and was insignificant irother
ﬁbse groups for the left principal bronchus in bsekes.
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The independent samples test for subcarinal angle
showed highly significant p value in all the ageups
except >55 years gae group which showed a signtfica
p value.

As ANOVA test was highly significant (p<0.001) for
both length and width-depth ratio of the right deft
principal bronchi and subcarinal angles, multiple
comparisons were done between all the five agepgrou
for both males and females using Tukey’s testréhelts

of multiple comparisons test in relation to lengtd
width-depth ratio of lumen of right and left pripei
bronchi in male and female and subcarinal angles we
furnished in Table-2-4 respectively.

Fig. 1.Luminal shape (as a mark of width-depth ratio of
the lumen) of upper trachea (UT), lower trached) (kight

DISCUSSION principal bronchus (RB) and left principal bronck{uB) in
Measurements of different dimensions namely length,>™ d ﬂfg}ﬁfepdeg't”t‘ﬁgﬁef(tsrﬁg%ﬁ?fgf ?r?e’ f?guerg_](hﬁx

antero-posterior (AP) and transverse (Tr) diametérs
trachea vary from study to study. However, EN(J®962)  According to Standringt al,? the external transverse

proposed the following measurements: - diameter of trachea is 2cm in adult males and 1i5cm
Age Average Average Average adult females while its int_ern_al transverse diamete
Length AP Tr (lumen) is 12mm (1.2 cm) in live adults althougsth
(cm) Diameter Diameter increases e_lfter deat_h due to relaxation in the #moo
(mm) (mm) muscles at its posterior aspect. In our studyatlezage
external transverse diameters of upper tracheazvege
0-1months 3.8 5.7 6.0 cm and 1.6 cm and of lower trachea were 2.02cm and
1-3 months 40 6.5 6.8 1.6 cm in adult males and females respectivelyredse
the average internal transverse diameters of upper
3 -6 months 4.2 7.6 7.2 trachea were 1.24 cm and 1.22cm and of lower teache
6-12months 43 70 78 were 1.2 cm and 1.1 cm in adult males and females
: : : respectively.
1-2years 45 9.4 8.8

In the three and half year old female child in sturdy,
2 -3 years 5.0 10.8 94 the length, transverse and anteroposterior dianoéter
trachea were 5.4 cm, 1.2 cm and 0.9 cm respectively

3-4years 53 91 112 This was in accordance to Endelhose values were

6 - 8 years 5.7 10.4 11.0 5.3cm, 1.12cm and 0.91 cm respectively.

10 -12years 6.3 9.3 12.4 Regarding the width depth ratio of the upper pathe
trachea, it was seen that the ratio was variabtedase

14-16years 7.2 13.7 135

or decrease) at different age groups of male amdlfe
ADULTS 0.15 16.5 14.4 One similarity was seen that the ratio decreased -
15 years to 16-25 years age group in male and &mal
In the present study, the length of the tracheandid Tpjis might be due to the fact that in this age groere
exceed 11.2cm in adults. It was also seen thatinothis jncrease in the angulations of the thyroid tgé,
male and female, the length of the trachea incas@s®  \yhich affects the luminal shape of the upper pathe
0-15 years age group to 15- 25 years age grouphwhi¢schea.

was also observed by Crotegial’° who stated that the

tracheal length showed greater relative change Regarding the width-depth ratio of the lumen of the
younger subjects. It might be due to the fact thit lower part of the trachea, the ratio decreased fietth
period is the growing period of life. From 41-55ye Years to 15-25 years age group in both male andléem
to 55 years and above there was a slight decreasdnour study.

tracheal length in both male and female, which Mighyg \yigth-depth ratio of the lumen of the lowertpr
_be d_ue to the contraction by more fibrous tissesgmt the trachea should be higher in 0-15 years agepgrou
in this age group. than the other groups as in this age group, théhwid
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bronchoscopes without producing any undue
complications.

Regarding the subcarinal angle, it is positivelysame
in the cadaver and in the living condition, duethie
relative position of active and inactive diaphragm
observed by Fearsdf.

In our study, the mean subcarinal angle decreaeed f
the value of 64.3 degree and 61.4 degree in male an
female respectively in the 0-15 years to 56.4 degrel
52.9 degree in male and female in the 16-25 yages a
group. This might be due to the fact that in O-&&rg
group, the lung grows more laterally than downwards
as the lateral chest wall is more yielding (osatfimn of

the ribs are in immature stage). In the 16-25 yages
group, the chest wall becomes relatively rigid as
ossification of the ribs are about to be complatedirect

the more downward growth of the lung causing the

subcarinal angle to be narrower.

Fig. 2. Subcarinal angle of a 25 year old male (Specimen ) )
no. 9), R: Right side of specimen. Subcarinal argjé. Haskin et al*®> measured the subcarinal angle of 100

_ autopsy specimen@7 men and 53 women of 21-80
(transverse diameter) of the lumen should exceed §y.5r5 agk In their study, the mean subcarinal angle for
depth of the lumen as the two principal bronchracge  |1,51es was 62.0 degree: SD = 11.97 degree and the me

wide apart, particularly up to the age of 3 yeasimg g hcarinal angle for females was 60.9 degree; SD391
an angle of 110 degrees as stated by Adsaali.* degree.

The difference in the width-depth ratio of the uped e knowledge of the subcarinal angle is of clihica

lower part of the trachea might also be explaingethb importance due to the following reasons:
fact that the upper part of the trachea is under th

influence of the atmospheric pressure and the Ipagr 1. Bronchoscopy is easier in adults than neonatds a
is under the influence of intrapleural presstre. children as stated by Fewetlal,** it requires more skill

_ _ , to introduce the bronchoscope particularly on #fe |
According to Standringt al* the average length of the iqe where the primary bronchus makes a smallde ang

right and left bronchi are 2.5 cm and 5.5cm respeigt it the trachea. Lack of this knowledge might give
which was in accordance to our study. wrong interpretation of bronchial obstruction ofirfig

The average transverse diameters of the rightipehc t0 introduce the bronchoscope. 2. The growth in the
bronchi in our study were 1.62cm and 1.46cm ansethomediastinal structures or any pathology of the long

of left principal bronchi were 1.66cm and 1.16cm ifleura (example: fibrosis, collapse, pleural eingimay
males and females respectively. This was in acoseda alter the subcarinal angle considerably.

to Standringet al,* who stated that the coronal diametefne sybcarinal angle contributed by the right bhorsc
of the right main bronchus is aboutmm in men s small. as it is more or less in the same ling wie

and about 154mm in women; the correspondingyachea. So lodgment of foreign body is more iftrig
diameter on the left side is 2-3mm lé%s. bronchus

Considering the width-depth ratio of the right defl |, e present investigation, it was noted thatethveas
principal bronchi, itis seen that the ratio wasaigle in 5 \yide variation in different dimensions of thectraa,

different age groups in both the sexes. right and left principal bronchi and the subcariagle,

The length and diameters of the trachea and pahcigh & same age group as well as in different agepgro
bronchi should be known accurately for selectiothef Doth sexes. The study of these morphometric vanati
bronchoscope of proper gauge for persons of diitereS helpful for the clinicians to understand thelegy of

age groups of both sexes. Hence, the data obtained€veral airway diseases. The same is immensely
the present study will be helpful to the bronch@ssts iImportant for the surgeons who deal with resecsiod

for skillful and expert contemplation of variousreconstruction of the tracheobronchial tree. This

diagnostic and therapeutic maneuvers usifgiowledge has potential applications to studies in
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pulmonary physiology and anesthesiology as also o
conduction of some maneuvers like endotracheal
intubation and bronchoscopic procedures (diagnostic,
therapeutic and combined) with skill and perfection g
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