
AFRICAN JOURNAL OF 
MEDICINE 

and medical sciences 
VOLUME 34 NUMBER 3 SEPTEMBER 2005 



Mr. J, Med. mal Sri ( 2005) 34 . 281 -284 

The chest radiographic appearance and frequency 
distribution of cavities in pulmonary tuberculosis among 

adults in Northeastern, Nigeria 

'A Ahidjo, 2A Hammangabdo , and 'MK Anka, 
Departments of Radiology' and Medicine2, University of Maiduguri Teaching Hospital, 

PMB 1414, Maiduguri, Nigeria 

S u m m a r y 
T h e a i m of the s t u d y w a s to a s s e s s t he r a d i o g r a p h i c ap-
p e a r a n c e a n d f r e q u e n c y o f d i s t r i b u t i o n of c a v i t a t i o n s in 
the l u n g s u s i n g c h e s t r a d i o g r a p h s in N o r t h e a s t e r n , Ni -
ge r ia . A m u l t i - c e n t e r r e t r o s p e c t i v e s t u d y of c h e s t rad io-
g r a p h s of 116 adu l t p a t i e n t s d i a g n o s e d b a c t e r i o l o g i c a l l y 
as p u l m o n a r y t u b e r c u l o s i s w a s c o n d u c t e d . T h e a g e , sex , 
p r e s e n c e o f c a v i t a t i o n s , s i n g l e o r m u l t i p l e , th in wa l led or 
th ick w a l l e d , p r e s e n c e o f f l u i d l eve l o r f u n g a l ball in the 
cav i ty and the loba r d i s t r i b u t i o n of c a v i t a t i o n s in the lungs 
were assessed . T h e r e w e r e 8 3 ( 7 1 . 6 % ) m a l e s and 33 (28.4%) 
f e m a l e s w i th m e a n a g e of 3 7 . 9 9 ± 1 4 . 1 1 . A total of 58 pa-
t ients ( 5 0 % ) p r e s e n t e d w i t h c a v i t a t i o n s and n o sex pre-
p o n d e r a n c e o b s e r v e d . T h e r e w e r e m o r e c a s e s wi th mul t i -
p le ( 3 8 pa t i en t s = 3 2 . 8 % ) t han s i n g l e ( 2 0 pa t i en t s = 17.2%) 
c a v i t a t i o n s ( P < 0 . 0 5 ) . C a v i t a t i o n s w e r e m o r e c o m m o n in 
the r ight ( 2 8 . 2 3 % ) a n d le f t u p p e r l o b e s a n d less c o m m o n in 
the le f t l o w e r a n d l i n g u l a ( 9 . 6 8 % ) l o b e s ( T a b l e 3). T h e r e 
w e r e m o r e c a v i t a t i o n s i n v o l v i n g t h e r i gh t l ung ( 5 7 . 1 6 % ) . 
T h i r t y f o u r p a t i e n t s ( 5 8 . 6 2 % ) p r e s e n t e d wi th o n l y th ick 
w a l l e d c a v i t a t i o n s c o m p a r e d w i t h 18 c a s e s (31 .03% ) with 
o n l y th in w a l l e d c a v i t a t i o n s ( / J < 0 . 0 5 ) . S ix pa t i en t s (10 .35) 
had b o t h t h i c k a n d t h i n w a l l c a v i t a t i o n s . O u t of t he 58 
p a t i e n t s w i t h c a v i t a t i o n s o n l y 2 . 3 2 % (4 c a s e s ) p r e s e n t e d 
w i t h f l u i d l e v e l s a n d 1 .74% ( 3 c a s e s ) w i t h f u n g a l bal l . In 
c o n c l u s i o n , c a v i t a t i o n s a r e a c o m m o n f i n d i n g in p u l m o -
na ry t u b e r c u l o s i s w i t h n o s e x p r e p o n d e r a n c e a n d o c c u r 
p r e d o m i n a n t l y in t h e u p p e r l o b e s . M u l t i p l e , th ick wall 
c a v i t a t i o n s w e r e t h e c o m m o n p r e s e n t a t i o n . F u n g a l bal ls 
and f lu id l eve l s w e r e ra re . 

K e y w o r d s : Cavitation, distribution, chest radiograph, 

Maiduguri 

Resume 
L e bu t d e cet e t u d e e ta i t d ' e v a l u e r I a p p a r e n c e r a d i o g r a -
p h i q u e et la f r e q u e n c e d e d i s t r i b u t i o n d e s c a v i t a i o n s d a n s 
lcs p o u m o n s , e n u t i l i s an t d e s c a d i o g r a p h i e s d e la p o i t r i n e 
du N o r d - e s t . d u N i g e r i a . U n e e t u d e r e t r o s p e c t i v e a mul t i -
c e n t r e d e r a d i o g r a p h i c s d e la p o i t r i n e d e 116 m a l a d e s adu l -
tes d i a g n o s t i q u e s b a c t e r i o l o g i q u e m e n t c o m m e la tubei -
c u l o s e p u l m o n a i r e a v a i t e t e c o n d u i t e . L a g e . le s e x e . la 
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presenece de cavi t ion un ique ou mult iple , a paroi m i n c e ou a 
paroi c h a r m u e , la p resence d niveau de f lu ide o u de bu l l e 
fongueuse dans la cavite et la distribution lobaire d e cavi tat ion 
un ique ou mul t ip le , a paroi mince ou a paroi c h a m u e , la 
presence de niveau de f lu ide ou de bul le f o n g e u s e d a n s la 
cavi te et la d isbr ibut ion lobaire de cavi ta t ions d a n s les p o u -
mons ont e te eva lues . II y ' ava i t 83 (71 ,6%) d ' h o m m e et 3 3 
(28 ,4%) de f e m m e s avec la m o y e n n e d ' a g e d e 3 7 , 9 9 ? 14 ,11 . 
Un total de 5 8 malades (50%) presentes avec des cav i t a t ions 
et sans acune observat ion de p reponde rance d e sexe . II y ' 
avait plus de cas avec de mult iple (38 m a l a d e s = 3 2 . 8 % ) q u e 
d ' u n i q u e (20 malades = 1 7 , 2 % ) cavi ta t ions ( P < 0 , 0 5 ) . L e s 
cavi tat ions etaient plus c o m m u n e s dans les l o b e s d ro i t e s 
(28.23%%)) et les lobes superieures gauche et m o i n s c o m u n e s 
dans les lobes infer ieures gauche , la lange t te 9 , 6 8 % ) (Tabl . 
3) II 'y avait plus de cavi tat ions impl iquant le p o u m o n dro i t 
(57 ,16%). 34 malades (58,62%? ont p resen te s e u l e m e n t d e s 
cavitations a paroi mince c h a m u e c o m p a r a t i v e m e n t a 18 cas 
(31,03%) ayant des cavitations a paroi m ince (P ,0 ,05) . 6 ma-
lades (10 ,35%) avaient les cavi ta t ions d e s d e u x pa ro i s m i n -
c e s et c h a r n u e s . D e c e s 5 8 m a l a d e s p r e s e n t e a n t d e s 
cavi tat ions, seu lement 2 ,32% ( 4 ) ont p re sen te d e s n i v e a u x 
de f lu ide et 1 ,74% (3) ayant des bul les f o n g e u s e s . E n c o n -
clusion, les cavi ta t ions sont des manfes t a t ions c o m m u n e s 
de tuberculose pu lmona i re sans a u c u n e p r e p o n d e r a n c e d e 
sexe et se prodj i t le p lus souvent dans les lobes supe r i eu re s . 
L e s parois mul t ip les , cha rnues d e s cav i t a t ions e t a i en t la 
manifes ta t ion c o m m u n e . Les bul les f o n g u e u s e s et les ni-
veaux de fluide etaient rares. 

Introduction 
T u b e r c u l o s i s is the l ead ing c a u s e of d e a t h f r o m i n f e c t i o u s 
d i seases c a u s i n g 2-3mi l l ion dea ths /year and m o r e t han 9 0 % 
of the n e w c a s e s a r e in the d e v e l o p i n g c o u n t r i e s [1] . T h e 
s i tua t ion of t u b e r c u l o s i s in A f r i c a h a s not i m p r o v e d o v e r 
t he yea r s . T h e i n f e c t i o n ra te had r e m a i n e d at 3 - 5 % , p r i o r 
to A I D S e p i d e m i c and has b e e n g rea t ly a f f e c t e d by the 
i m p a c t o f A I D S [2). T h e i n c i d e n c e o f t he d i s e a s e in s u b -
S a h a r a n Af r i ca (191 /100 ,000 ) w h e r e Niger ia has t he largest 
p o p u l a t i o n is s e c o n d to o n l y sou th eas t A s i a ( 2 4 7 / 1 0 0 , 0 0 0 ) 
[ 1 ]. In v i ew o f t h e a b o v e , u n d e r s t a n d i n g the r a d i o g r a p h i c 
man i fe s t a t ion of the d i s e a s e in this r eg ion wil l aid in p r o m p t 
d i a g n o s i s a n d e a r l y t r e a t m e n t , t h e r e b y r e d u c i n g mor t a l i t y . 

P u l m o n a r y t u b e r c u l o s i s h a s a d i v e r s i t y o f r a d i o -
g r a p h i c a p p e a r a n c e s tha t it is w i s e to i n c l u d e it in all t he 
d i f f e r en t i a l d i a g n o s i s of p u l m o n a r y l e s i o n s . A d u l t p u l m o -
nary t u b e r c u l o s i s c o m m o n l y p r e s e n t s w i th r a d i o g r a p h i c 
f i n d i n g s of u p p e r l o b e c a v i t a t i o n s . H o w e v e r , o t h e r r a d i o -
g r a p h i c p r e s e n t a t i o n s in a d u l t s i n c l u d e p u l m o n a r y c o n -
so l i da t i on . p n e u m a t o c e l e , c o l l a p s e , p l eu ra l e f f u s i o n , h i l a r 
o r m e d i a s t i n a l l y m p h a d e n o p a t h y , mi l l i a ry d i s e a s e , p l e u r a l 
t h i c k e n i n g , f i b r o s i s , n o d u l a t i o n and t u b e r c u l o m a . In pu l -
m o n a r y t u b e r c u l o s i s , g r a n u l o m a t o u s r e a c t i o n a n d c a s e o u s 
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necrosis occur ear ly and are intense. Caseat ion leads to 
the formation of cavi t ies 

Cavi ta t ions h a v e diagnost ic s ignif icance in the 
management of tuberculosis and they appear in 37-75% of 
all cases of act ive tuberculos is [3). Cavit ies may be s ingle 
or multiple, thin walled or thick walled and may occur any-
where in the lungs but m o r e c o m m o n in the upper lobes 
[3,4]. They may be empty, show fluid levels or contain 
fungal balls. 

T h e aim of the s tudy was to assess the preva-
l e n c e , r a d i o g r a p h i c a p p e a r a n c e and d i s t r i b u t i o n of 
cavitations in the lungs using chest radiographs in an at-
tempt to unders tand pu lmonary tuberculosis . 

Materials and methods 
A multi-center re t rospect ive review of chest radiographs 
of 116 adult pa t ients d iagnosed bacteriologically as pul-
monary tuberculos is was conducted in the Universi ty of 
Maiduguri Teaching Hospital , Maiduguri , Borno State and 
Federal Med ica l Cen t re Nguru , Yobe State for one year 
f rom Apri l 2003 . Postero-anter ior and lateral radiographs 
were taken with f i lm-screen at 9 0 - 1 4 0 K V p and 1.8m film-
target d is tance . 

T h e age and sex were obtained f rom the X-Ray 
request f o rms and the fol lowing parameters were assessed 
in all the radiographs: presence of cavitations, single or 
multiple, thin walled or thick walled, presence of fluid level 
or funga l ball in the cavity and the lobar distribution of 
cavi ta t ions in the lungs. In all patients where opacity was 
seen in a cavity a repeat radiograph was done after 2 weeks 
to exc lude blood clot. 

T h e data was analyzed using SPSS 11 for win-
dows . P< 0 .05 was considered significant. 

Table 1 s h o w that 5 8 pa t i en t s ( 5 0 % ) presented 
Mn c i u k t i c a l s i g n i f i c a n c e at 9 5 # c o n f i -with cavi tat ions . N o statistical s i g n 

d e n c e l imit between males and f emale s ( X - 0 . 0 4 , 
0.837, Relative Risk = 1.02). 

T a b l e 1: F requency d is t r ibut ion of c a v i t a t i o n s a m o n g 
the 116 pat ients s tudied. 

N o cavi ta t ions 
With cavi ta t ions 
Total 

F r e q u e n c y P e r c e n t M a l e s F e m a l e s 

58 5 0 . 0 4 2 16 

58 5 0 . 0 41 17 

116 100 .0 83 33 

Table 2 s h o w s f r e q u e n c y d i s t r i bu t i on of s ingle or 
multiple cavitations a m o n g the pa t ien ts s tud ied . T h e r e were 
more cases with mul t ip le (38 pa t ien ts = 3 2 . 8 % ) than single 
(20 patients = 17.2%) cavi tat ions (p<0.05) . T h e r e we re more 
multiple (12 cases) than s ing le (6 ca ses ) c av i t a t i ons a m o n g 
females . Twenty six cases of m u l t i p l e c a v i t a t i o n s and 14 
cases of s ingle cav i ta t ions w e r e r e c o r d e d a m o n g males . 

T a b l e 2. F r equency d i s t r i bu t ion of s i n g l e a n d mul t ip le 
cavi tat ions in males and f e m a l e s 

F r e q u e n c y P e r c e n t M a l e s F e m a l e s 

Single cavi ta t ion 2 0 34.48 14 6 
Mul t ip le cavi ta t ion 38 6 5 5 2 26 12 
Total 5 8 100 .00 40 18 

Results 
A total of 116 radiographs of patients were analyzed com-
prising 83 (71.6%) males and 33 (28.47c) females with mean 
age of 37.99 ±14 .11 . T h e age range of the patients was 
be tween 1 3 - 7 5 years. T h e age f requency distribution is 
shown in Fie I 

Sid Dev = 1411 

1 5 0 2 5 0 3 5 0 4 5 0 5 5 0 6 5 0 7 5 0 

2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 / 0 0 

j. j o | \KI / / ( , / / / ( / ;< \ iliMiihulit'ii i'l llhi'illh ills sltnlu •/ 

C a v i t a t i o n s w e r e m o r e c o m m o n in t he r ight 
(28 .23%) and left uppe r lobes a n d less c o m m o n in the left 
lower and lingula (9 .68%) lobes (Table 3). T h e r e we re more 
cavi ta t ions involving the r ight l ung (57 .167c) . 

T a b l e 3. Lobar f r e q u e n c y d i s t r i bu t ion of cav i ta t ions in 
both lungs 

L u n g lobe involved F r e q u e n c y Percent (%) 

Right upper lobe 
Left upper lobe 
Right middle lobe 
Right lower lobe 
Lef t lower lobe 
Lingula lobe 
Total 

3 5 . 0 
26.0 
2 1 . 0 

16.0 
14.0 
12.0 
124 

2S23 
20.97 
16.93 
12.90 
11.29 
9.68 

100.(X) 

Table 4 show * 34 cases (5S.62r{) with thick walled 
cavi ta t ions compared with IS ca se s ( 3 1 . 0 3 # ) with ihin 
walled cavi ta t ions ( / '<0 .05) . S i \ pat ients (10.35) had both 
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th ick a n d th in wa l l c a v i t a t i o n s . T h i c k w a l l e d c a v i t a t i o n s 
( f ig .2 ) w e r e a l s o m o r e c o m m o n in m a l e s ( 25 c a s e s ) than in 
f e m a l e s ( 1 2 c a s e s ) . 

T a b l e 4 . F r e q u e n c y d i s t r i b u t i o n o f th in and th ick wa l led 
c a v i t a t i o n s in m a l e s and f e m a l e s . 

F r e q u e n c y P e r c e n t M a l e s F e m a l e s 

T h i n w a l l e d 18 31.03 12 6 
T h i c k w a l l e d 3 4 58.62 2 5 9 
B o t h th in a n d 
thick w a l l e d 6 10.35 4 2 
Total 5 8 1 0 0 . 0 0 4 1 17 

F i g . 2 : Showing a thick walled cavity (arrow) in the left upper 

zone in a patient with pulmonary tuberculosis 

O u t o f t h e 5 8 p a t i e n t s w i t h c a v i t a t i o n s o n l y 2 . 3 2 % 
(4 c a s e s ) p r e s e n t e d w i t h f l u i d l e v e l s a n d 1 . 7 4 % (3 c a s e s ) 
p r e s e n t s w i t h f u n g a l ba l l ( f i g . 3 ) . 

F i g . 3 : A fungal ball is shown inside a cavity located in the right 

upper zone. 

Discuss ion rtft„ 
P u l m o n a r y t u b e r c u l o s i s is t he m o s t c o m m o n f o r m of tu-i u i m o n a r y iu o c c u r | f l n 
b e r c u l o s i s , a l t h o u g h t h e d i s e a s e y 
T u b e r c u l o s i s in h u m a n s is c o m m o n l y c a u s e d b y Myco 

bacterium tuberculosis; a e r o b i c baci l l i s t a ined by Z i e h l -
Nee l sen a n d K i n y o u n s ta ins . Mycobacterium hovis a n d 
mycobacterium africanum c a n a l so c a u s e t he d i s e a s e in 
h u m a n s . 

T h e m e a n a g e o f o u r pa t i en t s w a s 38 y e a r s a n d 
the age wi th the h ighes t f r e q u e n c y was 2 7 yea r s . K o l a w o l e 
et al in Ibadan , N i g e r i a r epor ted the peak a g e of the c a s e s 
they s tudied w a s in the f irst and third d e c a d e s [5]. A k t o g u , 
et al in his s t u d y of 5 , 4 8 0 c a s e s of t u b e r c u l o s i s in T u r k e y 
f o u n d p u l m o n a r y t ube rcu los i s to be m o r e c o m m o n a m o n g 
p e r s o n s a g e d 2 0 - 3 9 y e a r s 6 . In Ind ia a r o u n d 8 0 % ot T B 
cases o c c u r in e c o n o m i c a l l y p r o d u c t i v e a g e g r o u p o f 15-
4 9 years [7]. T h e a b o v e f i nd ings s h o w a s imi la r t r end wi th 
our s tudy. 

T h e r e w e r e m o r e m a l e s 83 ( 7 1 . 6 % ) and f e m a l e s 3 3 
(28 .4%) in this s tudy. T h i s is in a g r e e m e n t with m o s t p r ev i -
ous s tud ies ca r r i ed ou t l o c a l l y 5 and in t e rna t iona l ly [6 ,7 ] . 
H o w e v e r , A n j a l i , et al in U S A repor ted that w h e n s o c i o -
e c o n o m i c f ac to r s w e r e cons ide red , no c lear p r o p e n s i t y f o r 
e i ther sex was o b s e r v e d in their s tudy [8]. 

Cav i t a t i ons w e r e s een in the ches t r a d i o g r a p h s 
of half ( 5 0 % ) of the pa t ien t s w e s tud ied . T h e r e is a g r e a t 
var ia t ion in t he r epo r t ed p r e v a l e n c e of c a v i t a t i o n s in p u l -
m o n a r y tubercu los i s with the lowes t b e i n g a m o n g I n d i a n s 
(7 .92%) [7], 4 1 . 3 % was reported in U g a n d a [9], 6 6 % in T u r -
key [6], 2 8 % in Italy [10] , 4 5 % in U S A [11] a n d a w i d e 
r ange of 3 7 % - 7 5 % w a s q u o t e d by P a l m e r [3] . T h i s s h o w s 
that the re is g e o g r a p h i c var ia t ion in the d i s t r i b u t i o n o f 
cav i t a t ions . B u r k i t t s o b s e r v e d that t he r e is g e o g r a p h i c 
var ia t ion not on ly in the i n c i d e n c e of s o m e d i s e a s e s bu t 
a l so in the i r pa t t e rn 5. It m a y p r o b a b l y b e re la ted to t he 
s o c i o e c o n o m i c c o n d i t i o n s of the pa t ien t s a n d o t h e r a s s o -
c ia ted d i seases a f f e c t i n g the i m m u n e s y s t e m . 

T h e r e w e r e m o r e cav i t a to ry l e s ions in t h e r i gh t 
l u n g 5 8 . 0 6 % in o u r s t u d y . A p r e v i o u s s t u d y b y 
V i j a y a s e k a r a n et al in M a d r a s [ 12] h a s a l so s h o w n tha t t he 
r ight lung w a s m o r e c o m m o n l y a f f e c t e d ( 6 6 % ) . H o w e v e r , 
in ch i ld ren b e l o w 3 yea r s cav i t a to ry les ions w e r e p r e d o m i -
nant ly in the l o w e r l obe , w h e r e a s in o lde r c h i l d r e n u p p e r 
lobes w e r e a f f e c t e d [12] . T h e s e a r e d u e to t he f a c t tha t 
p r i m a r y t u b e r c u l o s i s is t he m o s t c o m m o n p r e s e n t a t i o n in 
t he f o r m e r a g e g r o u p . A c c o r d i n g to a p r e v i o u s s t u d y in 
N ige r i a , c a v i t a t i o n s w e r e m o r e c o m m o n in t he u p p e r l o b e : 
m o r e on t h e r i gh t a n d s i g n i f i c a n t n u m b e r of c a v i t a t i o n s 
w a s seen in o t h e r l o b e s e s p e c i a l l y t he l o w e r l o b e s fo l -
l o w e d by the l i ngu la , r igh t m i d d l e l o b e and the r ight l o w e r 
in f r e q u e n c y o f o c c u r r e n c e [5] . W h e n c o m p a r e d the u p p e r 
lobes cav i t a t ions w e r e s imi lar ly m o r e c o m m o n in o u r s tudy, 
h o w e v e r , t h e d i s t r i b u t i o n in t he r e m a i n i n g l o b e s d i f f e r s , 
eg . t h e l igh t l o w e r l o b e w a s t he least in t h e s t u d y a n d t h e 
l ingula ( 9 . 6 8 % ) w a s t he least a f f e c t e d in o u r s . T h i s m a y b e 
d u e to g e o g r a p h i c v a r i a t i o n o f p a t t e r n o f l e s ions in s o m e 
d i s e a s e s m e n t i o n e d a b o v e . 

T h e r e w e r e m o r e c a s e s w i t h t h i c k w a l l e d 
c a v i t a t i o n s ( 3 4 ) c o m p a r e d wi th th in wa l l c a v i t a t i o n s ( 1 8 
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case s ) in the p r e s e n t s t u d y a n d 6 pa t i en t s h a v e bo th th ick 
and th in w a l l e d c a v i t a t i o n s . T h i c k w a l l e d cav i t a t i ons a re 
m o r e c o m m o n in p u l m o n a r y t u b e r c u l o s i s [8] and a re d u e 
to the f i b rob l a s t p r o l i f e r a t i o n a n d t h e f o r m a t i o n of fibrous 
wa l l . T h e r e is p a u c i t y o f l i t e ra tu re in the r a d i o g r a p h i c ap -
p e a r a n c e of t h e w a l l s o f c a v i t a t i o n s in p u l m o n a r y t ube rcu -
los is . T h i s s tudy wi l l s e r v e as a b a s e l i n e fo r f u t u r e s t ud i e s 
in th i s f i e ld . 

Air-f luid levels are u n c o m m o n and usually indicate 
supe r - in fec t ion ; h o w e v e r , they can b e seen in other c i rcum-
s tances in 9 % of ca se s [81. H e m o r r h a g e alone or with subse-
q u e n t infect ion m a y a lso cause air-f luid level in cavitation. In 
Toron to , Krys l et al f o u n d cavi ta t ions in 6 out of the 158 
pa t ien t s they s tudied (3 .8%) [13]. Th i s value is slightly 
h i g h e r w h e n c o m p a r e d wi th our s tudy (2 .32%) . 

F u n g a l ba l l s w e r e seen in on ly 3 pat ients (1 .74%) in 
o u r s tudy . A sol id m a s s l y ing in a cav i ty could b e e i ther a 
f u n g a l ball ( m y c e t o m a ) o r a l a r g e b lood c lo t and w e r e d is -
t i n g u i s h e d w h e n the m a s s pe r s i s t ed a f te r t w o w e e k s on a 
r e p e a t r a d i o g r a p h . A b l o o d c l o t i s e x p e c t e d to b e 
r e a b s o r b e d wi th in th is p e r i o d . A s tudy of Bri t ish pa t ien t s 
w i t h o p e n hea l ed t u b e r c u l o u s cav i t i e s s h o w e d o n e third 
o f t h e m h a d se ro log ica l e v i d e n c e of asperg i l lus in fec t ion 
[141. A n o t h e r s tudy in U K s h o w e d 15% had rad iograph ic 
e v i d e n c e o f a s p e r g i l l o m a wi th in the p u l m o n a r y cavi t ies 
[ 141. In bo th t he se s tud ies the p r e v a l e n c e w e r e high c o m -
p a r e d to o u r s tudy. 

In c o n c l u s i o n , cav i t a t ions a re a c o m m o n f i n d i n g 
in p u l m o n a r y tube rcu los i s wi th n o sex p r e p o n d e r a n c e and 
o c c u r p r e d o m i n a n t l y in the uppe r lobes . Mul t ip le , th ick 
w a l l c av i t a t i ons w e r e the c o m m o n presenta t ion . F u n g a l 
bal l and f lu id levels w e r e rare . 
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