
rachea is about 100 mm long. Its external diameter is about 20 mm
in adult males and 15 mm in adult females. The trachea, bifurcate
into the two main bronchi at the level of the sternal angle.1,2 The

right principal bronchus is about 25 mm long. Its point of bifurcation is cal-
led to the tracheal bifurcation.1
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Morphometrically Assessment of
the Bronchial Tree

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Know led ge of the di a me ter and length of the bronc hi al tre e is im por tant in
mi ni mi zing comp li ca ti ons which may oc cur du ring bronc hos copy. The pur po se of this study was
to es ti ma te the bronc hi al tre e morp ho met ri cally. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Thirty lungs ta ken from
15 ca da vers (8 ma les and 7 fe ma les) we re used in our study. The ages of the sub jects we re from 37-
64 ye ars. The sub jects with bronc ho pul mo nary di se a se we re exc lu ded from the study. All lungs
we re in jec ted with red ink. Then, the bronc hi al tre e was ex po sed by dis sec ti on. The lengths and di-
a me ters of trac he a e and bronc hi; and ang les re la ted to ma in bronc hi we re me a su red in all lungs
using a ca li per. We sta tis ti cally analy zed the re la ti ons hip bet we en the da ta ac qu i red. RRee  ssuullttss::  Re-
la ti ons among ang les, lengths and di a me ters of the ma in bronc hi, di a me ters of the su pe ri or lo bar
bronc hi and lengths of the in fe ri or lo bar bronc hi pa ra me ters we re sta tis ti cally sig ni fi cant. Furt -
her mo re, the dif fe ren ces among ang les, lengths and di a me ters of the ma in bronc hi; and lengths
and di a me ters of the su pe ri or lo bar bronc hi we re sig ni fi cant. CCoonncc  lluu  ssii  oonn::  Our re sults are con for -
mity with the re sults of many in ves ti ga tors. The re sults of this study will pro vi de a gre at be ne fit in
mi ni mi zing the comp li ca ti ons which may oc cur du ring bronc hos copy and pul mo nary sur gery. Al -
so, we ho pe that this study will be help ful for many ra di o lo gi cal and ana to mi cal stu di es.

KKeeyy  WWoorrddss::  Trac he a; bronc hi; lung

ÖÖZZEETT  AAmmaaçç::  Bron kos ko pi sı ra sın da or ta ya çı ka bi le cek is ten me yen du rum la rı azalt mak ama cıy la
bronş ağa cı nın ça pı ve uzun lu ğu hak kın da bil gi sa hi bi ol mak önem li dir. Bu ça lış ma nın ama cı bronş
ağa cı nı mor fo met rik ola rak de ğer len dir mek ti. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ça lış ma mız da 15 adet ka dav ra -
dan (8 er kek, 7 ka dın) alı nan 30 ak ci ğer kul la nıl dı. Yaş la rı 37 ile 64 ara sın da de ği şi yor du. Bron ko -
pul mo ner has ta lı ğı olan ör nek ler ça lış ma dı şı bı ra kıl dı. Tüm ak ci ğer le re kır mı zı mü rek kep
en jek si yo nu uy gu lan dı. Son ra bronş ağa cı di sek si yon ile or ta ya çı ka rıl dı. Tüm ak ci ğer ler de trake a
ve bron kus la rın uzun luk la rı ve çap la rı; ve ana bron kus lar la iliş ki li açı lar kom pas kul la nı la rak öl çül -
dü. El de edi len ve ri le rin bir bir le riy le olan iliş ki le ri ni is ta tis tik sel ola rak ana liz et tik. BBuull  gguu  llaarr::  Ana
bron kus la rın açı la rı, uzun luk la rı ve çap la rı; üst lo bar bron kus la rın çap la rı; ve alt lo bar bron kus la rın
uzun luk la rı ara sın da ki iliş ki is ta tis tik sel ola rak an lam lıy dı. Ay rı ca, ana bron kus la rın açı la rı, uzun luk -
la rı ve çap la rı; ve üst lo bar bron kus la rın uzun luk la rı ve çap la rı ara sı fark lı lık an lam lıy dı. SSoo  nnuuçç::  Bul -
gu la rı mız bir çok araş tır ma cı nın bul gu la rıy la uyum luy du. Bu ça lış ma nın bul gu la rı bron kos ko pi ve
ak ci ğer cer ra hi si es na sın da or ta ya çı ka bi le cek olan is ten me yen du rum la rı azalt ma da bü yük fay da
sağ la ya cak tır. Ay rı ca, bir çok rad yo lo jik ve ana to mik ça lış ma için ya rar lı ola ca ğı nı ümit edi yo ruz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Tra ke a; bron kus lar; ak ci ğer
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The right su pe ri or lo bar bronc hus ari ses from
the la te ral as pect of the right ma in bronc hus. The
right su pe ri or lo bar bronc hus com monly di vi des
in to thre e branc hes de sig na ted api cal (B1), pos te ri -
or (B2) and an te ri or (B3) abo ut 10 mm from its ori-
gin.1-4 Then, the right ma in bronc hus con ti nu es as
the in ter me di a te bronc hus.2-4 The in ter me di a te
bronc hus bi fur ca tes to be co me the bronc hi to the
midd le and lo wer lo bes.2,3

The midd le lo bar bronc hus bi fur ca tes in to la t-
e ral (B4) and me di al (B5) seg men tal branc hes. The
right in fe ri or lo bar bronc hus; bi fur ca tes in to su pe -
ri or (B6), me di al ba si lar (B7), an te ri or ba si lar (B8),
la te ral ba si lar (B9) and pos te ri or ba si lar (B10) seg-
men tal branc hes.1-4

The left ma in bronc hus is ne arly 50 mm long,
and di vi des in to the up per and lo wer lo bar bronc -
hi.1-4 The left su pe ri or lo bar bronc hus bi fur ca tes two
di vi si ons. The up per di vi si on im me di a tely di vi des
in to thre e seg men tal branc hes, B1, B2 and B3. The
lo wer di vi si on is the lin gu lar com mon trunk and di-
vi des in to su pe ri or (B4) and in fe ri or (B5) di vi si ons.2,3

The left in fe ri or lo bar bronc hus; bi fur ca tes in to B6,
B7, B8, B9 and B10 seg men tal branc hes.1-3

Know led ge of the me a su re ment of the air ways
is ne ces sary for most of the cli ni cal imp li ca ti ons.
Thus in our study we ai med to es ti ma te si ze of the
bronc hi al tre e from the trac he a to seg men tal
bronc hi.

MA TE RI AL AND MET HODS 
This study exa mi ned 30 lungs from 15 ca da vers fi xed
with for mal dehy de. The sub jects with a his tory of
the bronc ho pul mo nary di se a se we re exc lu ded from
the study. Dis sec ti ons of all lungs we re per for med
in the De part ment of Ana tomy, Gul ha ne Mi li tary
Me di cal Aca demy. The pro to col for the re se arch
pro ject was ap pro ved by a su i tably cons ti tu ted Et -
hics Com mit te e of the ins ti tu ti on wit hin which
work was un der ta ken and the study con for med to
the pro vi si ons of the Dec la ra ti on of Hel sin ki in 2008
(as re vi sed in Tok yo 2004). The ages of the sub jects
we re from 37-64 ye ars (8 ma les and 7 fe ma les). An-
te ri or tho ra cic wall was cut with cos to tomy and el-
e va ted. Then, the lung was re mo ved and pla ced in
10% for mal dehy de for a pe ri od of 5-10 days.

All lungs we re in jec ted with red ink thro ugh
the trac he a. Then, ves sels and lymph no des in the
hi lar re gi on we re re mo ved. The pri mary branc hes
of each lo be we re dis sec ted from the sur ro un ding
pa rench yma. Each lo be was al so dis sec ted from the
an te ri or sur fa ce un der the dis sec ting mic ros co pe.
Thus the bronc hi al tre e was disp la yed and pho tog -
rap hed (Fi gu re 1).  Then, pa ra me ters in Tab le 1 we -
re me a su red (Fi gu re 2-6) in each spe ci men using a
0.1 mm sen si ti ve ca li per and the da ta ac qu i red we -
re sta tis ti cally analy zed. 

Da ta we re analy zed with SPSS 11.5 (SPSSFW,

FIGURE 1: A: The bronchial tree (anterior view). B: Schematic drawing of the bronchial tree. Trachea (T); right main bronchus (RMB); left main bronchus (LMB);
right superior lobar bronchus (RSLB); left superior lobar bronchus (LSLB); intermediate bronchus (IB); middle lobar bronchus (MLB); lingular common trunk
(LCT); right inferior lobar bronchus (RILB); left inferior lobar bronchus (LILB).



SPSS Inc., Chi ca go, IL., USA) soft wa re. Des crip ti ve
sta tis tics of the pa ra me ters we re gi ven as the me an
± S.D. no ta ti on. Left and right va lu es we re com pa -
red eit her by a “test for sig ni fi cant of dif fe ren ce 
bet we en two pa irs’’. Re la ti ons among the pa ra me -
ters we re in ves ti ga ted by cal cu la ting the Pe ar son
co ef fi ci ent of cor re la ti on. α= 0.05 was se lec ted as
fal se le vel. U va lu es less than or equ al to p va lu es
we re eva lu a ted as sta tis ti cally dif fe rent.

RE SULTS
The me a su re ments with pa ra me ters disp la yed in
Tab le 1 we re do cu men ted in Tab le 2. Re sults of

me a su re ments we re com pa red. Re la ti ons among X°
and Y°; LRMB and LLMB; DRMB and DLMB;
DRSLB and DLSLB; LRILB and LLILB pa ra me ters
we re sta tis ti cally sig ni fi cant (Tab le 3). Furt her mo -
re, the dif fe ren ces bet we en X° and Y°; LRMB and
LLMB; DRMB and DLMB; LRSLB and LLSLB;
DRSLB and DLSLB; and RB6 and LB6 pa ra me ters
we re sig ni fi cant (Tab le 4).   

DIS CUS SI ON
Se ve ral in ves ti ga tors ha ve analy zed the ge o metry
and di men si ons of the con duc ting system by inf la -
ting the lungs with plas tic, pol yes ter re sin or si li -
co ne rub ber and ta king de ta i led me a su re ments of
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FIGURE 2: The schematic drawing of the bronchial tree (anterior view). Di-
ameter of trachea (DT); angle between vertical line running to tracheal bifur-
cation and lower border of right main bronchus (X°); angle between vertical
line running to tracheal bifurcation and lower border of left main bronchus
(Y°); right main bronchus (RMB); left main bronchus (LMB).

FIGURE 4: The schematic drawing of the bronchial tree (anterior view).
Length of right superior lobar bronchus (LRSLB); diameter of right superior
lobar bronchus (DRSLB); length of left superior lobar bronchus (LLSLB); di-
ameter of left superior lobar bronchus (DLSLB).

FIGURE 5: The schematic drawing of the bronchial tree (anterior view).
Length of intermediate bronchus (LIB); diameter of intermediate bronchus
(DIB); length of middle lobar bronchus (LMLB); diameter of middle lobar
bronchus (DMLB); length of lingular common trunk (LLCT); diameter of lin-
gular common trunk (DLCT).

FIGURE 3: The schematic drawing of the bronchial tree (anterior view). Length
of right main bronchus (LRMB); diameter of right main bronchus (DRMB);
length of left main bronchus (LLMB); diameter of left main bronchus (DLMB).



the re sul ting casts.5-7 Alt ho ugh the re sults of the se
stu di es ha ve be en ex ten si vely used in lung mo de -
ling, it is im por tant to no te that they co me from a
very small num ber of lungs fi xed; for examp le, the

da ta of Hors fi eld we re de ri ved from the lungs of
only one sub ject.7 Mo re o ver, it ta ke at ten ti on that
in jec ti on-dis sec ti on met hod was per for med by few
re se arc hers.5-10

Re ports of ot her re se arc hers re la ted to DT are
sum ma ri zed in Tab le 5. In our study, me an di a me -
ter of DT was 19.23 ± 2.28 mm. Our re sults cor res -
pond to the re sults of ot her re se arc hers.2,3,11-21 The
me an di a me ters of trac he a me a su red by dif fe rent
met hods such as ca da ver study, com pu te ri zed to-
mog raphy, pos te ro an te ri or chest ra di og raphy and
en dob ronc hi al tu be are not shown sig ni fi cant dif-
fe ren ces.

Se ve ral in ves ti ga tors fo und that LLMB and
LRMB are abo ut 50 mm, 20-25 mm, res pec ti vely.
Our re sults are in con for mity with ob ser va ti ons of
the se in ves ti ga tors.1-4,22 Fra ser fo und that DLMB
and DRMB are abo ut 13 mm, 15,3 mm, res pec ti -
vely. Me ren di no re por ted that the se di a me ters are
abo ut 13 mm, 16 mm, res pec ti vely. Our re sults is in
con for mity with ob ser va ti ons of the se re se arc -
hers.3,16
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FIGURE 6: The schematic drawing of the bronchial tree (anterior view).
Length of right inferior lobar bronchus (LRILB); diameter of right inferior lobar
bronchus (DRILB); length of left inferior lobar bronchus (LLILB); diameter of
left inferior lobar bronchus (DLILB); distance between arising point of right
superior segmental bronchus and tracheal carina (RB6); distance between
arising point of left superior segmental bronchus and tracheal carina (LB6).

DT External diameter of trachea 20 mm proximal to the tracheal bifurcation

X° Angle between vertical line running to tracheal bifurcation and lower border of right main bronchus

Y° Angle between vertical line running to tracheal bifurcation and lower border of left main bronchus

LRMB Length of right main bronchus

DRMB Diameter of right main bronchus

LLMB Length of left main bronchus

DLMB Diameter of left main bronchus

LRSLB Length of right superior lobar bronchus

DRSLB Diameter of right superior lobar bronchus

LIB Length of intermediate bronchus

DIB Diameter of intermediate bronchus

LMLB Length of middle lobar bronchus

DMLB Diameter of middle lobar bronchus

LLCT Length of lingular common trunk

DLCT Diameter of lingular common trunk

LRILB Length of right inferior lobar bronchus

DRILB Diameter of right inferior lobar bronchus

LLSLB Length of left superior lobar bronchus

DLSLB Diameter of left superior lobar bronchus

LLILB Length of left inferior lobar bronchus

DLILB Diameter of left inferior lobar bronchus

RB6 Distance between arising point of right superior segmental bronchus and tracheal carina

LB6 Distance between arising point of left superior segmental bronchus and tracheal carina

TABLE 1: The abbreviations of measured parameters.



Ac cor ding to re sults of X°, Y°, LRMB, LLMB,
DRMB and DLMB pa ra me ters we fo und that right
ma in bronc hus is slightly lar ger, shor ter than the
left one and is ori en ted mo re ver ti cally. The se re-
sults is con for mity with clas sic know led ge.1,3,4

Ban nis ter, Na i dich, Fra ser and Shi elds re por -
ted that LRSLB is abo ut 20 mm, which is in con-
for mity with ob ser va ti ons in pre sent study.1-4

Kos hi no et al fo und that DRSLB is abo ut 10 mm,
which is in con for mity with re sults in our study.22

Na i dich and Fra ser re por ted that LIB is abo ut
30-40 mm, which is in con for mity with ob ser va ti -
ons in pre sent study.2,3 Ho we ver, se ve ral re se arc -
hers re por ted that LMLB is 10-26 mm. Our re sults
and re sults of the se aut hors are clo se.1-4,22,23
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Measurement Mean Standard deviation

DT 19.23 2.28

X° 18.86 3.46

Y° 30.60 4.44

LRMB 30.30 8.84

DRMB 18.36 2.00

LLMB 47.63 12.65

DLMB 14.45 2.40

LRSLB 20.59 2.67

DRSLB 12.51 2.35

LIB 39.03 3.48

DIB 14.37 2.05

LMLB 24.36 5.40

DMLB 8.81 1.54

LLCT 23.60 3.01

DLCT 9.61 2.14

LRILB 36.35 13.51

DRILB 11.67 1.53

LLSLB 22.53 2.36

DLSLB 11.59 2.15

LLILB 33.95 9.16

DLILB 12.17 1.28

RB6 46.56 4.79

LB6 51.40 6.82

TABLE 2: The means and standard deviations of the
measurements (in mm).

Parameter r* P

X°-Y° 0.778 0.001

LRMB-LLMB 0.706 0.003

DRMB-DLMB 0.678 0.005

LRSLB-LLSLB 0.324 0.239

DRSLB-DLSLB 0.748 0.001

LMLB-LLCT 0.338 0.218

DMLB-DLCT 0.302 0.274

LRILB-LLILB 0.866 < 0.001

DRILB-DLILB -0.193 0.490

RB6-LB6 0.503 0.056

TABLE 3: The results of relations among the parameters.

*The Pearson correlation coefficient.

Parameter t p

X°-Y° 16.295 < 0.001

LRMB-LLMB -7.484 < 0.001

DRMB-DLMB 8.399 < 0.001

LRSLB-LLSLB -2.567 0.022

DRSLB-DLSLB 2.218 0.044

LMLB-LLCT 0.564 0.581

DMLB-DLCT -1.380 0.189

LRILB-LLILB 1.288 0.219

DRILB-DLILB -0.890 0.389

RB6-LB6 -3.097 0.008

TABLE 4: The results of comparison of the parameters.

t = The significance test of differences between two groups.

Author Year Method Diameter (mm)

Robbins 2005 PACR Male ≤26, female ≤23

Ryan 2004 PACR 15-20

Prince 2002 CT 19,97 ± 2,37

Naidich 1999 CT Male 13±3-25±3, female 10±3-1±3

Fraser 1999 CT Male 13-25, female 10-21

Schwartz 1999 CT ≤23

Fishman 1998 CT Male 13-25, female 10-21

Lee 1998 PACR Male ≤25, female ≤21

Lee 1998 CT Male ≤21,8±3, female ≤19,4±3

Wallace 1998 CT 19

Brodsky 1996 ET 14-18

Breatnach 1984 PACR Male ≤25, female ≤21

Vock 1984 CT ≤30

Merendino 1954 CS 19

Present 2009 CS 19.23

TABLE 5: The values that researchers reported 
concerned with DT.

PACR: Posteroanterior chest radiography,
CT: Computerized tomography,
ET: Endobronchial tube,
CS: Cadaver study.
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Me ren di no fo und that DMLB is abo ut 5 mm.
This re sult shor ter than ours.16

Na i dich and Fra ser as cer ta i ned that LLSLB are
abo ut 20-30 mm and 10 mm, res pec ti vely. Na i -
dich’s re sult is in con for mity with ours.2,3

Me ren di no fo und that DLSLB are abo ut 10
mm. Our re sult is lon ger than this re sult.16 Fra ser
re por ted that LLCT is 20-30 mm. Our re sult and re-
sult of Fra ser are sa me.3

Na i dich as cer ta i ned that LLILB and LRILB are
abo ut 10-20 mm, 5-10 mm, res pec ti vely.2 Shi elds
fo und that an te ri or ba sal seg men tal bronc hus ari -
ses from ba sal stem, ap pro xi ma tely 20 mm.4 Our
re sults with lengths of ba sal stems and re sults of
ot her aut hors are sig ni fi cant dif fe ren ces. Be ca u se
we as su med that ul ti ma te po int of in fe ri or lo bar
bronc hus is di vi si on of la te ral and pos te ri or ba sal

seg men tal bronc hi in our study.  

Me ren di no fo und that DRILB is 10 mm. Our
re sult is in con for mity with re sults of this re se arc -
her.16

Bronc hos copy, fle xib le bronc hos copy, vir tu al
bronc hos copy and tho ra cos co pic sur gery are im-
por tant app li ca ti ons for the air ways. The bronc hi -
al tre e can be da ma ged du ring many cli ni cal
app li ca ti ons such as sur gery, anest he si a and bron-
c hos copy.24-29 The re sult of this study will pro vi de
a gre at be ne fit for cli ni ci ans. Al so, we ho pe that
this study will be help ful for many ra di o lo gi cal and
ana to mi cal stu di es. In ad di ti on, we tho ught that a
comp le te as sess ment du ring to bronc hos copy and
then sa ving and col lec ting of iden ti fi ed va ri a ti on
are ne ed for map ping of bronc hi al tre e and hu man
en gi ne e ring sci en ce.
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