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P " ~ E  DIAGNOSIS Of strongyloidiasis may be made with certainty only if 
.11. the larvae and/or ,  rarel),  the eggs of Strongyloides stercoralis are 

found. T h e  symptoms of. this parasi t ism are not  distinctive, and would 
barely suggest the diagnosis in areas where it would not  normal ly  be 
expected.1 

Several methods have been proposed for making  a diagnosis of infesta- 
tion by S. stercoralis. Gomes de Moraes 2 grouped them as follows: 

1. Examinat ion of the stools (direct method;  after concentration; by 
culture; extraction of the larvae) 

2. Examinat ion  of the duodenal  aspirate (direct method;  after con- 
centration) 

3. Blood count 
4. Examinat ion of the sputum, urine, or other organic fluids (direct 

method; after concentration) 

E X A M I N A T I O N  OF STOOLS 

Examinat ion by direct method,  after concentrat ion,  and by stool 
culture have been found to have no special advantages for diagnosis of 
strongyloidiasis. T h e  methods of larvae extraction are based on the 
positive thermotropism and hydrot ropism of the S. stercoralis larvae. 
Baermann 's  method,  which takes advantage of these characteristics, was 
originally used to isolate larvae of Ancylostoma duodenale f rom earth 
and, later on, from stools. According to Shikhobalova and Semenova, 6 
Hefter  was the first to use this technic for the diagnosis of strongyloidiasis. 

In our medical service this method is performed as follows. A simple 
glass funnel, 15 cm. in diameter,  is connected to a simple test tube by a 
rubber  tube. This  system should contain water  up to half the depth of 
the glass funnel and care should be exercised to el iminate all air that  
may remain inside the test tube. T h e  system is moun ted  on a metal  
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support  in such a manner  that the test tube is submerged in a glass con- 
taining water warmed to 40°C. The  water should be constantly renewed 
so that its temperature remains constant during all the procedure. The  
feces are piaced in gauze which, in turn, is placed inside the funnel 
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Fig. 1. Apparatus for performing 
cxalnination |3~ PJaellllann's nlelhod. 

(Fig. 1). After 2 hours tile contents are centrifuged at low speed for 
1 or 2 min. The  floating matter is discarded and the homogeneous sedi- 
ment is taken off with a pipet and examined on a watch-glass. This 
examination is made after removal of the microscope objective. A low 
magnification is used (XI7) .  

E X A M I N A T I O N  OF T H E  D U O D E N A L  A S P I R A T E  

Tile larvae, and very rarely the eggs, may be recognized in the duode- 
nal aspirate. 

Paula Silva T studied 17 patients with strongyloidiasis in 15 of whom 
the diagnosis was established by examining the duodenal aspirate. How- 
ever, in only 4 were the stool examinations positive. 

In 1142 examinations of the duodenal aspirate, Cancado s observed 
larvae of S. stercoralis in 9 per cent of the cases. It is interesting to point 
out that this same author, in another paper, 9 using the direct method 
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in 2500 stool examinations,  observed S. stercoralis in 8.6 per cent of the 
c a s e s .  

Microscopic examinat ions of an unconcentra ted  and a concentrated 
smear of feces and / o r  of aspirated duodenal  contents were the methods 
used by Jones 1° in the investigation of 100 hospitalized male veterans. 
A total of 952 stool examinat ions  were performed,  of which 27.4 per cent 
were positive. Twen ty  patients showed consistently negative results, 
a l though their symptoms were severe and more than 5 fecal examinat ions  
had been per formed in each instance. Duodenal  in tubat ion  was done 
in 71 patients. Positive results were found in 65 (91 per  cent) .  In  6 
patients tile larvae could not  be found in duodenal  aspirate, a l though 
the parasite had been found in the stools. T h e  conclusion was reached 
that both  methods should be used in conjunct ion and that the duodenal  
intubat ion was much more efficient than stool examina t ion  for the 
diagnosis of strongyloidiasis. 

Later  on, Jones and Abadie 11 bore out  this conclusion by studying 
193 patients who were known to be infected with S. stercoralis. A total 
of 1874 stool examinat ions and 263 duodenal  intubat ions were per- 
formed. T h e  latter were positive in 68 per  cent of the 145 patients studied 
contrasting with the 27 per cent of positive findings obtained by the first 
method. Stools were examined by microscopic inspection of one or more 
direct fecal films and after concentrat ion by the zinc sulfate-centr i fugal  
method of Faust. Again the conclusion was reached that, concerning the 
diagnosis of strongyloidiasis, the examinat ion  of duodenal  aspirate is 
superior to fecal examinat ion.  

I t  must be emphasized, however, that  in all these papers a comparison 
was made between duodenal  in tubat ion  and stool examinat ion  per formed 
by direct method or after concentrat ion following Faust 's technic. 

A comparat ive study between duodenal  in tubat ion  and stool examina- 
tion by the method of Baermann  was per formed by Cout inho et al. ~,~2 

This  is, as far as we know, the only paper  compar ing  Baermann 's  proce- 
dure and duodenal  intubat ion.  In  38 patients in whom the larvae of 
S. stercoralis were found using Baermann ' s  procedure,  only 24 showed 
the larvae in the duodenal  aspirate. 

Moreover, duodenal  in tuba t ion  is troublesome, impractical,  and could 
not be used in a general survey of the incidence of this parasite in a 
certain populat ion.  Fur thermore ,  Gomes de Moraes 2 and Pess6a la share 
the opinion that the aspirate f rom duodenal  in tuba t ion  derives only 
from the first and second port ions of the duodenum.  Therefore ,  as S. 
stercoralis is not always in these intestinal segments, the examinat ion  of 
duodenal  aspirate would have negative results many  times in well- 
recognized cases. 
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A c o m p l e t e  b l o o d  c o u n t  is on ly  an  a u x i l i a r y  me thod .  I t  is of va lue  
on ly  wi th  respect  to the  presence  or  absence  of a n e m i a  a n d / o r  eosino- 
ph i l i a .  

T h e  f ind ing  of l a rvae  of S. s t e r c o r a l i s  in  s p u t u m ,  a4 ur ine ,  a5 or  p l e u ra l  
effusion ~ is very rare.  I t  is r a t h e r  a cur ios i ty  than  a d iagnos t i c  p rocedure .  

M A T E R I A L  A N D  M E T H O D  

T h e  inves t iga t ion  was p e r f o r m e d  on  the  first 1000 pa t i en t s  hosp i t a l i zed  
in  one  of the wards  of a gene ra l  hosp i t a l  (Santa  Casa de Mise r ic6rd ia  
of  P6r to  A l e g r e ) .  T h e  stools f rom 736 pa t i en t s  were  examined .  T h e  feces 
were  always e x a m i n e d  by B a e r m a n n ' s  m e t h o d  a n d  af ter  c onc e n t r a t i on  by 
the zinc s u l f a t e - c e n t r i f u g a l  m e t h o d  (Faust)  or  by fo rmol -e the r  (R i t ch i e ) .  

T h e  stools were  always e x a m i n e d  i m m e d i a t e l y  af ter  be ing  e l im ina t ed ,  
a n d  care  was t aken  to d i f f e ren t i a t e  l a rvae  of S. s t e r cora l i s  f rom those of 
N e c a t o r  a m e r i c a n u s .  O u r  resul ts  are  s u m m a r i z e d  in T a b l e  1. 

TABLE 1. RESULTS OF EXAMINATION OF STOOLS FROM 736 PATIENTS 

No. of cases e,~ of all patients c~ o of infected patients 

Infected patients 452 61.4 .... 
With S. stercoralis 243* 33.01 53.7 
With N. americanus 225 30.5 49.7 
With T. trichiura 220 29.8 48.6 
With A. lumbricoides 111 15.0 24.5 

*Baermann's method, 240 (32.6 per cent); Faust's or Ritchie's technic, 55 (7.4 per 
c e n t )  . 

R E S U L T S  

Rev iew  of the  cases of the  first 190 pa t i en t s  hosp i t a l i z ed  in ou r  service 3 
gave resul ts  ahnos t  i den t i ca l  w i th  those shown in the  T a b l e .  T h e  in- 
c idence  of S. s t e r c o r a l i s  was 32.6 pe r  cent ,  a n d  S, s t e r c o r a l i s  was the nema-  
tode  most  f r equen t l y  observed.  

I n  the  p resen t  rev iew of 736 pa t i en t s  the  same resul ts  w o u l d  no t  have 
been  o b t a i n e d  if on ly  Faus t ' s  or  R i t ch i e ' s  m e t h o d ,  or  bo th ,  had  been  used. 
T h e  inc idence  of  s t rongy lo id ias i s  w o u l d  have  been  7.4 pe r  cent  ins tead  
of 33.01 pe r  cent.  In  o t h e r  words,  us ing  B a e r m a n n ' s ,  Faus t ' s ,  and  Ri tch ie ' s  
p r ocedu re s  of fecal e x a m i n a t i o n s  in  736 pa t ien t s ,  we f o u n d  243 cases 
i n fec t ed  wi th  S. s t e rcora l i s ,  240 of w h o m  were d i agnosed  by B a e r m a n n ' s  
m e t h o d  a n d  55 by Faus t ' s  or  R i t ch i e ' s  technic.  I n  on ly  3 pa t i en t s  were 
la rvae  of S. s t e r c o r a l i s  d e m o n s t r a t e d  by these l a t t e r  me thods  and  no t  by 

B a e r m a n n ' s  m e t h o d  of ex t rac t ion .  
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C O M M E N T S  

O u r  resul ts  show the s u p e r i o r i t y  of  B a e r m a n n ' s  p r o c e d u r e  over  the  mos t  
c o m m o n l y  used c o n c e n t r a t i o n  m e t h o d s  of  s tool  e x a m i n a t i o n .  T h i s  op in -  
ion is shared  by al l  a u t h o r s  who have  p e r f o r m e d  these studies.  G o m e s  de 
Moraes'-' in the  R i o  Doce area,  c o n c l u d e d  t ha t  B a e r m a n n ' s  m e t h o d  is 
three  t imes more  efficient t han  Faus t ' s  p r o c e d u r e  in the  d iagnos is  of  
s t rongyloidias is .  I n  a cop ro log i ca l  survey in this  area,  this  a u t h o r  ex- 
a m i n e d  1007 cases, 587 of w h o m  showed pos i t ive  resul ts  for S. s tercoral is .  

I t  is in t e res t ing  to p o i n t  ou t  tha t  a n o t h e r  cop ro log i ca l  survey in this same 
area,  p e r f o r m e d  by Bass~res a n d  P a n t o j a  17 us ing  Faus t ' s  technic ,  h a d  
revea led  an average inc idence  of s t rongy lo id ias i s  of 20.6 pe r  cent  in 5044 
e x a m i n a t i o n s  pe r fo rmed .  Merce r  xs also f o u n d  tha t  B a e r m a n n ' s  m e t h o d  
is a b o u t  four  t imes more  efficient t han  Faus t ' s  t echn ique .  In  the  R i o  
Pre to  area,  in 4828 stools e x a m i n a t i o n s ,  he obse rved  pos i t ive  resul ts  in 
33.1 pe r  cent  of the  cases. C o u t i n h o  et al., 19 s t u d y i n g  500 pa t i en t s  hospi-  
ta l ized in H o s p i t a l  das Cl in icas  de S~o Pau lo ,  obse rved  an  inc idence  of 
S. s tercoral is  of 35.2 pe r  cent.  

T h e  review of the  l i t e r a t u r e  a n d  ou r  own m a t e r i a l  show the h igh  
inc idence  of S. s tercoral is  when  B a e r m a n n ' s  p r o c e d u r e  is used. I t  
emphas izes  the  i m p o r t a n c e  of this  t echnic  a n d  the necessi ty  of us ing  i t  
as a r o u t i n e  p r o c e d u r e  in the  fecal e x a m i n a t i o n .  

S U M M A R Y  

T h e  several  m e t h o d s  for  the  d iagnos is  of s t rongylo id ias i s  are  r ev iewed  
and  the au tho r s '  expe r i ence  is p resen ted .  T h e  conc lus ion  was r eached  
tha t  B a e r m a n n ' s  p r o c e d u r e  is the  m e t h o d  of choice,  and ,  as such, it  
shou ld  be used in the r o u t i n e  fecal e x a m i n a t i o n .  

Porto Alegre Medical School 
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