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Cytopathology and short-term culture of malignant 
tumours in I bad an 

B. O . O S U N K O Y A 
Department of Pathology, University College Hospital, lhadan, Nigeria 

S u m m a r y 

This r e p o r t is a r e t rospec t ive review of ear ly 
studies ( 1 9 6 5 - 7 0 ) o n t h e cytology and shor t -
term t i s sue c u l t u r e of f resh spec imens f r o m 
1643 p a t i e n t s u n d e r invest igat ion for c a n c e r at 
the U n i v e r s i t y Co l l ege Hosp i ta l . I b a d a n . A 
total of 5 8 0 s p e c i m e n s were posi t ive for malig-
nant ce l l s . T h e technical p r o c e d u r e s a re des-
cribed in s o m e de ta i l a n d were found t o b e 
par t icular ly use fu l a s aid t o l abora to ry d iagnos is 
of 310 c h i l d h o o d t u m o u r s . T h e relat ive f re -
quency of B u r k i t t ' s l y m p h o m a , r e t i nob l a s toma , 
n e u r o b l a s t o m a a n d W i l m ' s t u m o u r in the ser ies 
was 2 0 : 1 : 1 : 0 . 5 respect ive ly . A d o p t i o n of the 
t echn ique a s pa r t of rou t ine d iagnost ic se rv ice 
of t e a c h i n g hosp i t a l s of deve lop ing c o u n t r i e s is 
r e c o m m e n d e d . 

Resume 

Ceci e s t u n e c o m p t e r e n d u re t rospect i f d e s 
e tudes e f f e c t u e e s d e 1965 a 1970 a PUnivers i ty 
College H o s p i t a l , I b a d a n . C e s e t u d e s p o r t e n t 
sur la cy to log ic et la cu l tu re a cour t t e r m e d e s 
tissus f ra i s qu i on t e t c p re l eves de 1643 p a t i e n t s 
e tudies p o u r d e t e r m i n e r le cance r . 580 ca s 
con t i ennen t d e s p r o t o p l a s m e s mal ignes . Les 
procedes t e c h n i q u e s on t e t e dec r i t s e n q u e l q u e s 
details et ils o n t e t c p a r t i c u l i e r e m e n t uti les p o u r 
d iagnos t iquer 310 t u m e u r s d e P e n f a n c e . La 
f r equence re la t ive de l y m p h o m e , d e n e u r o -
blas tome de Burk i t t e t celle d e la t u m e u r d e 
Wilm d a n s les se r ies e ta ien t d e 20 :1 :1 :0 .5 
respec t ivement . L ' a d o p t i o n d e ces t e c h n i q u e s 
comme fa i san t u n e pa r t i e in tegra te du se rv ice 
d iagnos t ique d a n s les h o p i t a u x d e s pays e n vo ie 
de d e v e l o p p e m e n t est r e c o m m a n d d e . 

In t roduc t ion 

As p o i n t e d ou t by e x p o n e n t s of the e x a m i n a -
tion of living pa tho log ica l t i ssues , t h e p a r a m e t -
e r s which mic roscop i c e x a m i n a t i o n of living 
cells o f f e r s for t h e c h a r a c t e r i z a t i o n of ce l l - types 
a re m a n i f o l d ( P u l v e r t a f t , 1959; Pu lver ta f t <ki 
H u m b l e , 1962). A f t e r p r e l i m i n a r y s tud ies with 
e m p h a s i s on B u r k i t t ' s l y m p h o m a ( P u l v e r t a f t . 
1964. 1965; O s u n k o y a , I960) t h e t e c h n i q u e s of 
p h a s e con t r a s t cy to logy a n d t issue cu l tu re ol 
su i tab le s p e c i m e n s w e r e a d o p t e d by the d e p a r t -
men t of P a t h o l o g y , Univers i ty Col lege Hosp i -
tal, Ibadan as rout ine diagnost ic investigation of 
pa t i en t s a d m i t t e d t o the hosp i t a l wi th a p ro -
visional d iagnos i s of cance r . Th i s r e p o r t is a 
r e t rospec t ive r ev iew of such l a b o r a t o r y p rac t i ce 
du r ing t h e pe r iod 1965-1970. T h e r e p o r t d o c s 
not inc lude exfo l ia t ive cy to logy p r o c e d u r e s . 

Ma te r i a l s a n d m e t h o d s 

All the m a t e r i a l s s t ud i ed w e r e s p e c i m e n s 
o b t a i n e d f r o m in -pa t i en t s of t h e Univers i ty 
Co l l ege H o s p i t a l , I b a d a n , d u r i n g t h e pe r iod 
S e p t e m b e r 1965 to D e c e m b e r 1970 inclusive. 
P r e f e r e n c e w a s g iven to s p e c i m e n s t a k e n f r o m 
pa t i en t s s u s p e c t e d clinically of su f f e r ing f r o m 
ma l ignan t neop las t i c d i s e a s e s , especia l ly chi ld-
h o o d t u m o u r s , sof t t i ssue t u m o u r s a n d l ympho-
m a s . T a b l e 1 lists t h e t y p e s of m a t e r i a l s s t u d i e d . 
T h e s e c o m p r i s e b iops i e s of solid t u m o u r s a n d 
lymph n o d e s , p e r i t o n e a l , p l e u r a l , b o n e m a r r o w 
a n d sp len ic a s p i r a t e s , a s wel l as ce reb ro - sp ina l 
fluid o b t a i n e d usual ly by l u m b a r p u n c t u r e a n d 
occas iona l ly by c i s te rna l p u n c t u r e . In al l . 1643 
s a m p l e s w e r e s t u d i e d by the a u t h o r in t h e 
P a t h o l o g y d e p a r t m e n t of t h e hospi ta l ( T a b l e 1). 

All s p e c i m e n s w e r e o b t a i n e d by asep t ic 
t e c h n i q u e s a n d co l l ec t ed in to s ter i le c o n t a i n e r s . 
Sol id t u m o u r b i o p s i e s a n d c e r e b r o s p i n a l f luids 
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II. (). Osttnkva 

T a b l e I . Incidence of malignanl cells in specimens processed lor cy to logy a n d t issue cu l tu re University Collet 
Hospital. Ibadan (1965-197(1) 

T y p e of specimen 

T u m o u r biopsy 
l u m o u r aspirate 
L y m p h node 

biopsy 
B o n e marrow-

aspira te 
Ascit ic fluid 
C S F 
Pleural lluid 
Peric.irdi.il 

fluid 

Tota l 

No. of 
specimens 

studied 

No. and % 
positive 

for 
malignant 

cells 

381 
220 

124 

2(> 

541 
209 
130 

12 

I (>43 

185(48.6%) 
98(44.5%) 

41(33.0%) 

2 (7 .7%) 
175(32.3%) 
56(26.8%) 
22(16.9%) 

I (8 .3%) 

580(35.3%) 

No . 
equivoca l 

for 
mal ignan t 

cells 

1 
13 
2 
4 

0 

41 

N o . 
nega t ive 

for 
ma l ignan t 

cells 

49 
75 

31 

15 
283 
135 
85 

10 

683 

No 
not 

reported 

\M 
41 

50 

8 
70 
16 
19 

1 

339 

w o e c o l l e c t e d into dry universal bott les. Asp i -
r a t e s ( 5 - 2 0 m l ) f r om serous cavities w e r e 
c o l l e c t e d i n t o hepar in ized bott les , while f i n e 
n e e d l e b i o p s i e s f r o m spleen and b o n e m a r r o w 
a s p i r a t e s w e r e col lected in universal con ta ine r s 
c o n t a i n i n g 5 nil hepar in ized tissue culture m e d -
C

 lTi ( T C 199). T h e final concent ra t ion of 
I ^ p a r i n in s a m p l e s ranged f rom 5-20 uni ts /ml. 

P r o c e s s i n g o f spec imens for microscopic 
/ a n i m a t i o n a n d tissue cul ture was as a ru le 

C J e r t a k e n wi th in 30 min of collection. In a few 
U ' s t a n c e s i* w a s n o t P o s s ' N e l o c ' ° a i u ' 
' ^ a n i e n s , par t icular ly fluid samples w e r e 
5 ^ n d t o giv c> g ° o t l results even a f t e r s tanding at 
f < £ f ( ) r j ^ 2 h . Asept ic precaut ions were t aken 
* f O U g h ( , u t the per iod of p repara t ion of ma te r -
* a n c I p rocess ing of specimens . 

jmre tf<lliwn 

I I m e d i u m used th roughou t these stu-
It was found necessary to 

L \ \ c ' an t ib io t ic conten t of the m e d i u m 
/ f t ) £ n [ ycin (30 units/ml) and mycostat in (50 
/ n c ? ' T C 199 was used as the suspens ion 

f o r d i spe rsa l , washing and phase 
w of cells. 

v :<;roscopy 
/ 

w a s 

T h e d e f i n i t i v e c u l t u r e m e d i u m ( in which all 
c u l t u r e s w e r e se t u p a n d m a i n t a i n e d ) was a 
2 5 - 3 0 % c o n c e n t r a t i o n o f h u m a n s e r u m in TC 
199 s u p p l e m e n t e d w i t h 0 . 4 % ch ick e nib n o 
e x t r a c t ( D i f c o ) . 

I l u m a n s e r u m w a s o b t a i n e d f r o m b lood bank 
d o n o r s at U C I I . I b a d a n . A b o u t 20 ml blood 
w a s c o l l e c t e d f r o m e a c h c l o n o r . a n d serum 
s e p a r a t e d b y c e n t r i f u g a t i o n w i t h i n 36 h of 
co l l e c t i on . T h e s e r u m s a m p l e s w e r e pooled in 
pa i rs usua l ly a s 2 0 ml a l i q u o t s , a n d w e r e deep 
f r o z e n unt i l u s e , a f t e r a d d i t i o n of n e o m y c i n and 
m y c o s t a t i n , a n d i n o c u l a t i o n i n t o n u t r i e n t broth 
E a c h s a m p l e w a s j u d g e d s t e r i l e a n d s a f e for use 
if t h e r e w a s n o g r o w t h in t h e n u t r i e n t broth 
c u l t u r e a f t e r 4 8 h . 

Proc essing of solid tissues 

Biops ies of so l id t i s sues w e r e d i v i d e d in to four 
p o r t i o n s f o r 
(i) r o u t i n e d i a g n o s t i c h i s t o l o g y , 
(ii) i m p r e s s i o n ( t o u c h ) s m e a r cy to logy . 
(iii) p h a s e c o n t r a s t c y t o l o g y a n d t i s sue culture 

a n d 
(iv) o t h e r s t u d i e s s u c h a s s t a i n e d - s m e a r cyto-

logy, h i s t o c h e m i s t r y , e l e c t r o n micro-
scopy , a n i m a l i n n o c u l a t i o n , e t c . 
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Cyiopathology and culture of malignant tumours 77 

Phase contrast cytology and culiurc 

The por t ion for phase cytology and culture was 
placed in a 2 -5 nil pool pf T C 199 in a petri dish, 
and the cells dispersed into the medium by 
gentle squeez ing and teasing of the biopsy 
tissue b e t w e e n a pair of forceps and scalpel. 
With most cellular tissues, cells were released 
into t h e med ium in numbers adequate for 
microscopic examination and culture. 
Occas iona l ly , it was necessary to expose small 
f r a g m e n t s of the biopsy to 0.25% trypsin in T C 
199. a t 37°C for 1-2 h to effect a reasonable 
ce l l -d ispersa l . 

A d r o p of the cell suspension was placed on a 
glass s l i d e , covered with a coverslip and ex-
a m i n e d u n d e r a phase contrast microscopic, to 
obta in a qu ick general assessment of the biopsy 
m a t e r i a l . F o r more detailed cytological studies, 
the cel l suspens ion was transferred into a 
c e n t r i f u g e t u b e , and allowed to stand for about 
2 m i n , d u r i n g which time large tissue f ragments 
would s e d i m e n t to the bottom of the tube. The 
s u p e r n a t a n t was then transferred into another 
c e n t r i f u g e t u b e , and the contained cells spun 
down a t 2 5 0 x g for 3 min. A debris-free cell 
s u s p e n s i o n was prepared by washing the cells 
twice in T C 199 by centrifugation. This permits 
o p t i m a l op t ica l conditions for phase contrast 
cy to logy of the preparat ion. Features such as 
cel l -s ize , ce l l -shape, degree of coherence be-
tween cel ls , pat tern of cell aggregation, 
i den t i f i ca t ion of different cell types, nuclear 
and cy top la smic characteristics were readily 
o b s e r v e d . 

In m o s t cases a diagnosis was readily made at 
this s t a g e . In difficult cases, or when desired, a 
p r o l o n g e d observat ion was further made on the 
cells. M o r e information such as longevity in T C 
199. capac i ty for and type of motility, type of 
p s e u d o p o d a l activity, ability to spread and 
a d h e r e t o glass may then become evident. For 
this p u r p o s e , the cover slip preparation was 
sealed with paraffin and microscopy continued. 

T h e remaining cells in suspension were cen-
t r i fuged , and portions of the cell deposit seeded 
into t issue culture chambers. 

Processing of fluid specimens 

Ascitic, pleural , pericardial and cerebrospinal 
fluids were simply centrifuged, the cell deposit 
resuspended in T C 199, and a drop of the cell 

suspens ion e x a m i n e d microscopically as sealed 
covers l ip p r e p a r a t i o n . If the specimen is ade-
q u a t e in cells, cu l tu res w e r e set up as lor solid 
tissue biopsies . 

Bone m a r r o w s a m p l e s were handled in a 
d i f fe ren t m a n n e r . T h e suspens ion of marrow 
asp i ra te in T C 199 was d e c a n t e d into a Petri-
disli, and m a r r o w f r a g m e n t s (which appear as 
pale yel lowish-whi te specks) were picked up 
with a Pas teur p ipe t t e and inoculated on agar 
slides, o r c x a m i n a t e d as sealed coverslip 
p r e p a r a t i o n . 

Stained-smear cytology preparations 

T w o types of s m e a r p r epa ra t i ons were made 
f r o m spec imens for microscopy, and filing as 
p e r m a n e n t records . O n e type is the imprint (or 
touch) smea r p r e p a r a t i o n s m a d e from tumour 
biopsies accord ing to the me thod of Wright 
(1963). T h e second is the thin smear of washed 
cell depos i t s of cen t r i fuged serous effusion 
spec imens or d i spersed cells f rom tumour biop-
sies. Mult iple s m e a r s were p repa red from each 
spec imen. A slide was fixed in methanol , 
s ta ined with M a y - G r u n w a l d - G i e m s a and 
m o u n t e d for microscopy; the rest were kept for 
o the r s tudies such as immunof luorescence , 
enzyme his tochemis t ry etc. All slides were 
labelled appropr i a t e ly a n d s ta ined preparat ions 
filed as p e r m a n e n t records for reference and 
teaching. 

Stained preparations of cultured cells 

Mult iple cu l tu res of cell p repa ra t ions f rom each 
spec imen were set up in plastic rings mounted 
on glass sl ides as desc r ibed by Osunkoya (1966. 
1970). and m o n i t o r e d by phase contrast micro-
scopy. Such monolayer cul tures were terminated 
a f t e r p e r i o d s r ang ing f r o m 2 to 106 days (Table 
3). 

T h e cu l tu re s l ides were general ly fixed in 
m e t h a n o l and s ta ined by May-Grunwald-
G i e m s a . W h e n mul t ip le cu l tu res are available 
as in s o m e cases , o t h e r f ixat ives such as Bourn's 
fluid o r f o r m a l i n , a n d s ta ins such as iron 
haematoxy l in and eosin were used for the 
add i t iona l cu l tu re sl ides. All s ta ined slides were 
e x a m i n e d by mic roscopy a n d kept for photo-
mic rography o r p e r m a n e n t records . 
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78 li. (). Osunkya 

Resul t s 

D u r i n g the per iod reviewed and as shown in 
T a b l e 1, a total of 1643 specimens w e r e 
s u b j e c t e d to phase contrast cytology, m i c r o -
scopy of s t ra ined prepara t ions of cell smear s , a s 
well as shor t - t e rm cell cultures. T h e s p e c i m e n s 
w e r e of necessity procured and processed b y 
a s c e p t i c p rocedu re s as outl ined in the p r eced ing 
s ec t i on . Such specimens were of two ca tegor ie s , 
( a ) b iops ies or aspira tes of tumour mass, a n d 
( b ) fluid spec imens from serous cavities o r 
c e r e b r o s p i n a l space. 

D e f i n i t e diagnosis of malignancy was m a d e in 
s p e c i m e n s f r o m 580 (35 .3%) cases. Such d iag -
nos i s was repor ted on the day of sampling in 
m o s t cases , and conf i rmed later by r o u t i n e 
h i s t o p a t h o l o g y in biopsy cases. On the w h o l e , 
p h a s e cont ras t cytology was found to be m o s t 
u s e f u l as a diagnost ic aid lor the d i f ferent ia l 
d i a g n o s i s of chi ldhood tumours . T h e f o u r 
c o m m o n e s t mal ignant tumours in Niger ian 
c h i l d r e n (Burk i t t ' s l ymphoma, r e t inob las toma , 
n e u r o b l a s t o m a and W i l m s neph rob la s toma) 
f e a t u r e d prominen t ly in the study a n d 
a c c o u n t e d for 310 cases (Table 2). Burk i t t ' s 
l y m p h o m a was by far the commonest (2M> 
c a s e s ) , a n d the relative f requency ratio of the 
f o u r c h i l d h o o d t u m o u r was about 20:1:1:0 .5 

r e spec t ive ly . 
T h e f e a t u r e s of Ireshly dispersed cells f r o m 
c j j of t h e fou r chi ldhood tumours by p h a s e 

c < l j l r a s t mircoscopy have been well descr ibed 
/ r > s u n k ° y a , 1967, 1966, 1970). Briefly, t h e 

. i j c n a n t cells f rom Burki t t ' s l y m p h o m a 
C l i e n t s a p p e a r e d as non-coheren t , r o u n d , 
P ' 1

 I l ( , r n ° r p h i c lymphoid blast cells with little 
" ' " a t i o n in size (10 microns) and few but 
^ m i n e n t cy top lasmic lipid granules . A small 
pr° ( , r t i ° n of the t u m o u r cell popula t ion in-
P I * smal l l ymphocy tes and histocytic cells 
c \ ed w i t h ce l lular debr is . Re t inob las toma 
\ ° i l C w e r e seen as chains of m o n o m o r p h i c 
C e ^ b idal cel ls with large round nucleus , 
^ ^ b l a s t o m a cells a p p e a r e d as small g r o u p s 

, | i t ly c o h e r e n t large faceted cells with a 
0 i 1 s p h e r i c a l nuc leus , a b u n d a n t cytoplasm and 
| i , f t ) u s m i t o c h o n d r i a . In contrast to these 
i ^ , 1 1 C

c l i i l d h o o d t u m o u r s , Wilm's nephrob las to -
m a s a r e p l e o m o r p h i c cells aggregated as an 
J * C j ^ t i i r c o t r o u n d , oval and spindle 

1 vO n i c cel ls with varying size and scanty 

c ,i 
ci 

C u l t u r e s in p l a s t i c r ing c h a m b e r s on glass 
s l i d e s w e r e e f f e c t i v e in p r o v i d i n g cell monolay 
e r s f o r m i c r o s c o p y a n d o t h e r studies. The 
d u r a t i o n of s u c h c u l t u r e s a r e analysed in Table 
3 w h i c h s h o w s c l e a r l y t h a t t h e technique gener-
al ly p e r m i t s m a i n t e n a n c e of cu l tures for a fc* 
d a y s u p t o a f e w w e e k s . T h e culture system 
s e l e c t s g l a s s a d h e r e n t cel ls f r o m the explant of 
t u m o u r ce l l s . S u c h cel ls w e r e abundant in 
r e t i n o b l a s t o m a s , n e u r o b l a s t o m a s , malignant 
m e l a n o m a s a n d m u c i n o u s adencarc inomas . etc 
B u r k i t t ' s l y m p h o m a a n d W i l m ' s nephrosblasto-
m a a l s o y i e l d e d m o n o l a y e r cu l tu res , obviously 
f r o m t h e m i n o r i t y of cel l sub-popula t ion in the 
ini t ia l t u m o u r b i o p s y o r s e r o u s fluid specimen. 

M o s t c u l t u r e s w e r e h a r v e s t e d or terminated 
wi th in 2 w e e k s of set u p , by which time 
d i a g n o s t i c f e a t u r e s w e r e m a n i f e s t e d by some 
m a l i g n a n t t u m o u r s . S u c h f ea tu re s include 
n e u r o b i r i l s in n e u r o b l a s t o m a s , and melanin 
p i u m e n t in m a l i g n a n t m e l a n o m a s . Although 
t h e r e w e r e a f e w e x c e p t i o n a l ^cultures thai 
s u r v i v e d l o n g e r , t h e m a x i m u m duration of 
m o n o l a y e r c u l t u r e s w a s genera l ly about 6 
w e e k s . 

Discussion 
T h e va lue of cy to log ica l e x a m i n a t i o n of speci-
m e n s as aid t o t h e d i a g n o s i s of malignant 
t u m o u r s h a s b e e n well h ighl igh ted (Papanico-
l aou , 1954; P u l v e r t a f t & M u m b l e 1962; Soder-
s t r o m . 1966) a n d is n o w genera l ly recognized. 
T h e a d v a n t a g e of the d i agnos t i c investigation 
ove r rou t i ne h i s t o p a t h o l o g y is the quick and 
de f in i t e i n f o r m a t i o n which can be provided on 
rela t ively smal l s a m p l e s of solid tissue or fluid 
spec imens . D u r i n g the p resen t study, major 
e x p l o r a t o r y su rge ry such as laparatomy, thor-
a c o t o m y o r c r a n i o t o m y b e c a m e unnecessary 
a f t e r de f in i t e d iagnos is of malignancy on 
a p p r o p r i a t e s p e c i m e n s f r o m abdominal , thor-
acic a n d c e r e b r o s p i n a l cavi t ies respectively. 

T h e d i s a d v a n t a g e of loss of topography and 
need for special a p p a r a t u s , exper ience and skill 
which the t e c h n i q u e involves are far out-
weighed by the weal th of information which 
may be g a t h e r e d . Such informat ion includes 
most cr i ter ia used in o r t h o d o x histology and 
cytology such as nuclear and cellular configura-
tion and size, nuclear-cytoplasmic ratio, pres-
ence and p r o m i n e n c e of nucleoli , presence or 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



Cytopathologv and culture of malignant tumours 79 

l'ablc 2. Nature of specimens positive (or malignant cells of 310 childhood tumours University College 
Hospital. Ibadan. (1965-1970) 

No. Positive' 

Total No. Nephro-
positive for hlastoma 
malignant Burkitt 's Retino- Neuro- (Wilms 

Type of specimen cells' lymphoma hlastoma hlastoma tumour) 

Tumour biopsy 185 85 14 4 4 
Tumour aspirate 98 55 3 5 3 
Lymph node biopsy 41 3 0 1 1 
Bone marrow-

aspirate 2 2 0 0 0 
Ascitic fluid 141 41 1 I 1 
Peritoneal 

aspirate 34 21 0 2 4 
Cerebrospinal 

fluid 56 38 8 8 0 
Pleaural fluid 12 5 0 0 0 
Pleaural aspirate 10 0 0 0 0 
Pericardial 

fluid 1 0 0 0 0 

Total 580 250 26 21 13 

'All age groups. 
Childhood tumours (1-15 years). 

Table 3. Number of short-term cell cultures 
categorized by duration of culture University 

College Hospital. Ibatlan (1965-1970) 

Duration of cultures 
(Jays) No. of cultures 

1-5 103 
(>-10 122 

11-20 154 

21-30 77 

31-40 25 
41-50 7 

51-60 3 
61-70 1 

3 71-80 

1 
3 

81-90 0 
91-100 0 

101-110 1 

Total 496 

a b s e n c e of i n t r a c y t o p l a s m i c fo re ign deb r i s a n d 
g r a n u l e s , e tc . In a d d i t i o n , readi ly o b s e r v e d 
p r o p e r t i e s of v iab le cells such as p r e s e n c e a n d 
t ype of mo t i l i t y , c a p a c i t y fo r phagocy tos i s , and 
d e g r e e of cell a d h e s i o n t o glass o r o t h e r 
s u r f a c e s can b e o b s e r v e d readi ly . Sub-cel lu lar 
s t r u c t u r e s s u c h a s m i t o c h o n d r i a a n d cyto-
p l a s m i c g r a n u l e s c a n a l so be o b s e r v e d . 

F u r t h e r m o r e , t h e d e g r e e of c o h e s i o n cells, 
a n d t h e p a t t e r n of a g g r e g a t i o n f o r m e d by 
c o h e r e n t cel ls a r e read i ly o b s e r v e d . Last ly , 
w h e n t h e ce l l s u n d e r s t u d y a r e a l lowed to 
r e m a i n in a s t a n d a r d in vitro e n v i r o n m e n t , the i r 
l ongev i ty in s u c h e n v i r o n m e n t , the i r p a t t e r n 
a n d r a t e of g r o w t h , t h e d e g r e e of s tabi l i ty of 
t he i r m o r p h o l o g y , a n d t h e type of cell d e a t h 
m a n i f e s t e d ( k a r y o l y s i s , cy to lys is , cy top la smic 
s e q u e s t r a t i o n , n u c l e a r vesc i cu la t ion e t c . ) can b e 
o b s e r v e d . 

D u r i n g t h e s t u d i e s r e p o r t e d h e r e , p h a s e 
c o n t r a s t c y t o l o g y w a s pa r t i cu l a r ly use fu l not 
on ly in t h e d e f i n i t i v e d i a g n o s i s of c h i l d h o o d 
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tumours, but also in excluding other tumours 
with similar clinical features on presentation. 
The microscopic appearance of such tumour 
cells and the pattern of cohesion between 
freshly dispersed cells are so characteristic that 
they make differential diagnosis easy. The only 
additional special equipment needed in a 
department of hispathology for this laboratory 
test to be included in routine service is a light 
microscope with phase contrast accessories. 
The hospital service which is thereby provided 
is analogous to the prompt diagnostic investiga-
tion by cryostat (frozen) section of fresh biop-
sies. 

Laboratory diagnosis of malignant neoplastic 
diseases is of course mandatory before therapy 
is commenced, for ethical reasons and record 
purposes. In this regard, photomicrography 
provides good records of phase contrast cyt-
ology observations but is of limited routine 
application in practice. However, cell smears 
prepared from biopsies or fluid specimens can 
be filed as permanent records for future refer-
ence and teaching, when such smears are 
stained and mounted. The two types of cytology 
techniques (phase contrast cytology and stained 
smear cytology) are indeed complimentary and 
should be available for diagnostic service and 
professional training purposes especially in 
teaching hospitals of this and similar developing 
countries. 

As mentioned in the introductory section, 
exfoliative cytology is excluded from this re-
port. This is because in certain patients the 
technique and anatomical site of procurement 
of specimens for microscopy in such cases do 
not permit asepsis. In particular, specimens of 
urine, gastric aspirates and bronchial washings 
are unsuitable for tissue culture and are there-
fore not included in this report, although some 
were positive for malignant cells. 

Specimens obtained by aseptic techniques 
provided the opportunity to supplement cyt-
ology examination with cell culture procedures, 
provided the respective specimen is adequate in 
quantity. Initially, the short term cultures pro-
vided good material for morphological studies 
on the cell types from the tumour cxplant that 
survive in the in vitro environment provided by 
the culture medium. However, tumour cells 
from a small proportion of Burkitt's lymphoma 
patients (Osunkoya & Mottram, 1%7) and 
retinoblastoma patients were established as 

c o n t i n u o u s c u l t u r e s a n d p r o p a g a t e d for several 
m o n t h s o r y e a r s . S u c h c o n t i n u o u s cell lines can 
be m a i n t a i n e d i n d e f i n i t e l y o r cryopresencJ 
( O s u n k o y a , 1965) . T h e y a r c a l s o of value m 
p r o v i d i n g r e a d i l y a v a i l a b l e h u m a n cells for 
d i v e r s e s t u d i e s in cel l b i o l o g y , cytogenetic* 
m e m b r a n e b i o c h e m i s t r y , in vitro propagation 
of s o m e p r o t o z o a l p a r a s i t e a n d v i ruses , molecu-
lar b i o l o g y e t c . 
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