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Hirsc sprun  isease H  is a con enital rectal 
mal ormation t at can a ect more pro imal 
se ments o  t e colon. e istolo ical c a-
racteristics o  H  are absence o  an lion 

cells an  nerve pertrop  in t e submucosal an  m en-
teric plexus 1. ontrast enema an  anorectal manometr  

ave been use  to attempt ia nosis o  H . However, t e 
istolo ical stu  remains t e ol  stan ar  usin  para n 

embe e  biopsies, observin  man  sections staine  wit  
H . is protocol is a e uate to con rm or iscar  a an-
glionosis 2-6. is protocol re uire  a goo  biops  an  an 
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experience  pat ologist. Nonet eless, pat ologists s oul  
be alert in preterm or newborns w ere t e p enot pe o  
an immature ganglion cell, w ic  is smaller, apolar, ovoi  
wit  small or absent nucleoli an  scarce c toplasm coul  
be present w ic  are i erent rom t e classical p enot pe 
o  t e mature ganglion cells. n immature ganglion cell 
coul  be con use  wit  l mp oc tes, en ot elial cells, 
among ot ers t at ave similar p enot pe igure 1 . 
Nerve pertrop  also eman s experience to be e ne  

5- . ese morp ological variables ma e t e iagnosis o  
H  a real c allenge or pat ologists, moreover, w en t e  

o not see regularl  rectal biopsies to iagnose H . is 
situation results in over or un er- iagnosis o  H  wit  

i erent conse uences. H  stains ave been use  as a 
supplementar  met o  to i enti  ganglion cells an  nerve 

pertrop . n a vantage o  H  is t at it uses para n 
embe e  biopsies. -100 is a nerve s eat  mar er use  
to i enti  t e nerve pertrop   an  as been suggeste  
as in irect evi ence o  t e presence o  ganglion cells b  
staining t e c wann cells a acent to t em 9. ars ac  
et al reporte  in 200  t at calretinin is absent in colonic 
nerve bers o  patients wit  H  w ile it is present in nor-
mal patients  a itionall , calretinin is present in t e cell 
bo  o  ganglion cells an  its prolongations 9. apur et al 
compare  calretinin versus acet lc olinesterase  

in normal an  H  patients conclu ing t at calretinin is 
superior to  as an a unct iagnostic met o  10.

e origin o  t e problems in t e istological iagno-
sis in H  ma  ave one or two possibilities  t e biops  
surgeon epen ent  an or, its process an  examination 
pat ologist epen ent . rong iagnoses in rectal biop-

sies to con rm aganglionosis are common an  it is not 
in orme  in t e literature. wo situations ma  be possible  
over- iagnose an  un er- iagnose. e rst situation, 
results in unnecessary colostomies, ileostomies, partial or 
total colonic resection an  pulle -t roug s. e secon  
circumstance, causes a elaye  iagnosis wit  t e possi-
bility o  increase  morbi ity an  mortality. 

e aim o  t is stu y was to establis  t e utility o  cal-
retinin to ai  in t e istological iagnosis o  aganglionosis 
in rectal biopsies.

welve transanal, mucosa-submucosa rectal biopsies 
per orme  un er general anest esia an  obtaine  wit  
ris scissors at least 3 cm above o  t e entate line were 

inclu e  in t is stu y. ll biopsies were one in pa-
tients wit  suspecte  o  Hirsc sprung isease an  t eir 

e nitive iagnoses were  eig t Hirsc sprung iseases 
aganglionic  an  our i iopat ic constipation normo-

ganglionic . atient age at biopsy range  rom 1 to 116 
mont s, wit  an average o  20 mont s. riteria to inclu e 
t e cases or t is stu y were  1. on rme  istological 

iagnosis o  normoganglionic or aganglionic ma e by an 
experience  pe iatric pat ologist using 50 consecutive 
sections staine  wit  H , w ic  was consi ere  t e 
gol  stan ar  or t is stu y. 2. e original 50 sections 

staine  wit  H  s oul  be available. 3. e store  tissue 
embe e  in t e para n bloc s rom t e biopsies was 
su cient or at least ten new a itional sections or H  
stain wit  calretinin an , anot er ten or -100 except in 
one case w ere t e tissue was insu cient or t is stain. 
H  process was per orme  using  nVision  

system. e monoclonal antibo ies use  were mouse 
anti- uman calretinin a o ytomation®  an  rabbit 
anti-cow 100 a o® .

ree pe iatric pat ologists wit  i erent experience 
iagnosing Hirsc sprung isease participate  as observers. 
wo pat ologists receive  at least 15 Hirsc sprung cases 

per year  t e ot er one receive  0-1 case o  H  per year.

 i eren  phen pes  a ure ersus i a ure gang i n 
ce s i h H  a   in su uc sa  p e us  rec a  i psies   

u uc sa  gang ia  n r a  rec u  i h H  a    he phe
n pe  a ure gang i n ce s is sh ed arr    gr up  
i a ure gang i n ce s are sh ed arr  his phen pe c u d 
e c n used i h her pe  ce s such as end he ia  ce  

ph c es r esench a  ce s  d ed arr s
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e stu y was ivi e  in t ree stages  eac  one consis-
te  o  a blin  an  in epen ent evaluation o  t e biopsies. 
n t e rst stage, t e pat ologists i  a re-evaluation o  

t e 50 original store  H  staine  sections, to establis  i  
t ey were aganglionic or normoganglionic. uring t e 
secon  p ase, pat ologists e ne  i  nerve ypertrop y 
was present in t e new sections staine  wit  -100. i-
nally in t e t ir  stage, pat ologists etermine  in t e 
sections staine  wit  calretinin positivity or negativity to 
t is antigen. iagnostic criteria are summari e  in able 
1. e in orme  iagnoses rom t e t ree pat ologists 
were registered and a statistical analysis was performed 
wit   19.0®. e concordance was establis ed wit  

appa test wit  a signi cance level of p 0.05. e global 
appa was establis ed wit  t e pidat .0® program; also 

sensibility and speci city were determined for eac  stain.

RESULTS

Hematoxylin and eosin allow t e correct diagnosis in all 
cases for pat ologist 2 -2 . at ologist 1 -1  diagnosed 
correctly eleven cases and only one normoganglionic case 
case 12  was incorrectly diagnosed. at ologist 3 -3  

diagnosed correctly nine cases, eig t aganglionic and one 
normoganglionic; and diagnosed incorrectly t ree nor-
moganglionic cases w ere e could not identify ganglion 
cells cases 5,  and 12 .

en protein -100 was used as an auxiliary met od 
to evaluate nerve ypertrop y in aganglionic cases, t is 
correlation was observed by -2 in 5 cases case 1, , 9, 
10 and 11 , by 1 in  case , 9, 10 and 11  and -3 only 
in one case 11 . rotein -100 in t e t ree normogan-
glionic cases w ere H  could be done case 5, 6, and , 
t e correlation to observe t e nerves wit out ypertrop y 
was informed by t e t ree pat ologists.

alretinin used as an ancillary H  stain to observe 
positivity in normoganglionic cases and negativity in 
aganglionic cases, allowed to observe t is relations ip in 
all cases by t e t ree pat ologists able 2 .

nter-observer evaluation s owed a concordance for H  
of 0.30 to 1, for -100 of 0.0  to 0.  and for calretinin was 
1. ensibility, speci city, positive and negative predictive 
values V and N V  are also s owed in able 3.

lobal evaluation s owed a concordance for H  of 
0.99 p 0.01 , for -100 of 0.1  p 0.12  and for calretinin 
was 1 p  0.0001 . ensibility of t e t ree stains was  H  
100 , -100 1.  and calretinin 100 . peci city was  
for H  63.6 , -100 and calretinin 100 . V was  H  

5. , -100 and calretinin 100 . N V was  H  100 , 
-100 39.1  and calretinin 100  able .

DISCUSSION

e problem of istopat ologic diagnosis of aganglionosis 
is t at t e pat ologists s ould demonstrate somet ing t at 
does not exist , in ot er words  t ey ave to con rm t e 
absence of ganglion cells in t e submucosal, in t e myen-
teric plexus or in bot . is dilemma is resolved for any 
pat ologist w en ganglion cells are de nitely identi ed, 
it does not matter w ic  istological tec ni ue was used. 
However, t e pat ologist needs  a good rectal biopsy and, 
an appropriate istological process of t e sample following 
an ade uate protocol for diagnosis of aganglionosis.

o reduce t ese problems, a good rectal biopsy is man-
datory. Rectal biopsy s ould be obtained from t e rectum 
at least 3 cm above t e dentate line and, it s ould contain 
ade uate amount of submucosa. ne s ould eep in mind 
t at, t e rst centimeters of t e anal canal are normally 
aganglionic ,11,12. or t is reason, we recommend a transa-
nal biopsy using scissors obtaining mucosa and ade uate 
amount of submucosa; also a suction biopsy instrument 
could be used; owever, t e amount of submucosa could 
be small. n our experience, more deep transanal biopsies 
li e full-t ic ness rectal biopsy and posterior rectal myec-
tomies, as t e ynn procedure, to diagnose aganglionosis 
may cause serious conse uences  damage to t e anal ca-
nal, and brosis of t e rectal wall, ma ing a dif cult and 
laborious pull-t roug  and, leaving t e possibility of fecal 

riteria used to de ne aganglionic and nor oganglionic in rectal iopsies.

Diagnosis HE S-100 Calretinin

Aganglionic A sence o  ganglion cells and ner e h pertroph  er e h pertroph  egati e stain
or oganglionic denti  ganglion cells one ner e h pertroph ositi e stain

 H  he ato lin and eosin
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Diagnoses o  t el e rectal iopsies studied lindl  and independentl   three pathologists. 

Case Age (month) HE PS-100 Calretinin

P-1 P-2 P-3 P-1 P-2 P-3 P-1 P-2 P-3

A A A A
A A A A
A A A A
A A A A
N N N A
N N N N
A A A A
N N N A
A A A A
A A A A
A A A A
N A N A  

A  aganglionic
N nor oganglionic

 ith ner e h pertroph
 ithout ner e h pertroph

  positi e stain
  negati e stain
  nsu cient para n loc  or  stain.

 athologist   athologist  and  athologist .

Table 3. tatistical e aluation o  three histopathological techni ues used or Hirschsprung disease according to each o ser er.

Stain Pathologist kappa p Sensibility PPV NPV

. . .

.
.
. .

S-100 

. . .

. . .

. . .

Calretinin

.

.

.

kappa oncordance
p  signi cance

 ositi e predicti e alue
N  Negati e predicti e alue.

Table 4. lo al statistical e aluation o  three histopathological techni ues used or Hirschsprung disease.

Stain Global kappa p Sensibility PPV NPV

H . . . .
. . . .

alretinin .

H  he ato lin and eosin
lo al appa  concordance

p  signi cance 
 ositi e predicti e alue

N  Negati e predicti e alue
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incontinence. n t e contrary, rectal and colon biopsies 
made by endoscopy commonly only obtain mucosa and 
inade uate amount of submucosa, leaving t e possibility 
t at t e biopsy could be wrongly interpreted as aganglio-
nic. ese inds of biopsies are not recommended for 
diagnosis of aganglionosis.

H  remains t e main stain used to identify ganglion 
cells in t e study of t e rectal biopsy of a c ild suspected 
wit  H . However, if t ere is any doubt or w en t e 
pat ologist does not ave experience an ancillary met od 
s ould be used. Rectal biopsies of newborns and premature 
patients may express a p enotype of immature ganglion 
cells t at are dif cult to recogni e and ancillary istolo-
gical met ods ave been used in t ese situations. any 
H  stains ave been used, among ot ers, -100, neuron 

speci c enolase, catepsin- , perip erin but t eir sensibili-
ty and speci city are low and do not resolve t e diagnostic 
problem. t er popular ad uvant is acetylc olinesterase 

 but, it is a ystoc emical met od w ic  re uires 
fro en tissue and we strongly oppose its use for initial 
de nitive diagnosis of H  10,13. t as been proven t at 
calretinin as better speci city t an ot er H  stains 6. n 
t e present study global appa results for t e t ree staining 
tec ni ues s owed t at calretinin ad a perfect concor-
dance and was statistically ig ly signi cant p 0.0001 . 

dditionally, calretinin s owed ig  speci city wit  better 
V compared wit  H  and -100. able  n t e pre-

sent study case 12 was a dif cult one. t was a newborn 
wit out H . Rectal biopsy wit  H  s owed immature 
cells, nerve ypertrop y was not present. is situation 
lead to a wrong diagnosis by two observers informing 
t e case as aganglionic; owever, t e t ird observer, an 
experienced pat ologist, diagnosed it as normoganglionic 
and pointed out t e dif culty to de ne t e ganglion cell 
due to its immature p enotype. is case was positive to 
calretinin and conse uently t e t ree observers correctly 
diagnosed t e case as normoganglionic igure 2 .

Nerve ypertrop y is a istological mar er used to 
de ne aganglionosis. is nding becomes wea  and less 
useful in preterm and some term newborns, long segment 
H  and total colonic aganglionosis. H  is also t e stain 
to observe nerve ypertrop y. Nonet eless, t is nding 
is dif cult to de ne wit  H  for pat ologists wit  poor 
experience. -100 as been proposed as an H  stain used 
to identify t is mar er. -100 is a ualitative test wit  a low 
sensibility, in our study it was 1. . -100 stain could be 

positive in different cells including glia and c wann cells 

 causing inconsistent interpretation by t e pat ologists.
ver-diagnosis and under-diagnosis of H  are not 

unusual and, in some places t ey are common, t us promp-
ting unfortunate conse uences in c ildren. ese situations 
are not informed in t e literature. H  is an inexpensive 
stain and t is study corroborated t at it continues to be t e 
initial met od and gold standard to study rectal biopsies 
for Hirsc sprung disease in view of its ig  sensibility and 
speci city. alretinin demonstrated a great sensibility, spe-
ci city and concordance, so it is an excellent option w ic  
can be used by pat ologists in case of diagnostic doubt 
or w en t ey are not familiar wit  t e interpretation of 
biopsies for H , even in small bowel intestine igure 3 . 

. hoto icrograph at  ith calretinin o   ileal iopsies 
o  a total colonic aganglionosis. hoto icrographs at  ith 
calretinin. A  ro i al nor oganglionic ileu  positi e to calretinin 
in oth ple us.  Transitional one positi e onl  in the enteric 
ple us.  Aganglionic ileu  ith negati e calretinin in oth ple us.  

. Nor al rectal iops  at  o  a ne orn patient. A  
iops  ith H  sho ing the i ature ganglion cells  ner e h

pertroph  as not o ser ed.  iops  positi e to calretinin  the 
three o ser ers correctl  diagnosed the case as nor oganglionic.
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