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ABSTRACT; Aim of  the study – To 

determine  the ut i l i ty o f  ur ine  cyto logy in  

patients  present ing wi th hematuria  and  

re-eva luated the microscopic features in  

al l  cases and to  d iagnose presence  or  

absence  of atypia us ing Paris  sys tem of  

report ing Urine cytology and fo llo wed up  

wi th  histopatho logy.  

Materials  and methods –  In this study 

out  o f  290 pa tients  presenting wi th  

hematur ia  to  the ter t ia ry care  hospi tal  

dur ing the per iod  of one year  (November  

2017-october  2018) .only 60 pat ients had  

his topathology correlat ion.  In add it ion 

al l  the pa tients have evalua ted fo r  upper  

and lower ur inary t rac t  by cystoscopy to  

R/O any patho logy.  

Results -  These 290 cases were class i fied 

into  two broad categories as:  negative  

and posi t ive for  atyp ia.  Majori ty o f cases  

i .e .  229(78.9%) cases were negat ive for  

atypical  cel ls  where as  61(21.1%) cases  

showed presence of a typ ical  cel l s .  61  

cases wi th a typical  cel l s  were evalua ted  

using Paris  sys tem of  report ing ur ine  

cytology.  

Conclusion –Urine  cyto logy fo llo wed  by 

his topathology i s  the  go ld standard  in  the  

diagnosis o f pat ients wi th hematuria .  

KEY WORDS –Hematuria ,  Par is  sys tem,  

ur ine  cyto logy,  His topathology,  Atyp ia,  

malignancy  

 

I.  INTRODUCTION 
Gross or  microscopic  hematur ia  

≥3 red blood ce ll s  (RBC) per  high power  

f ield
( 1 )

may be  caused by numerous  

factors -  ur inary calc ul i ,  hemato logic  

abnormal i t ies,  infec t ion, trauma,  

tuberculos is,  and  tumor
( 2 )

Some of  

thesefactors (e .g. ,  tumor)  may be  l i fe  

threa tening.  Thus  prompt, thorough 

evalua tion and trea tment are  needed.   

Urine for  cyto logy can detect  

cancerous cel l s  shed fromany par t  o f the  

entire  uro the lium ( i .e . ,  collect ing sys t em 

tourethra)  in a  vo ided  ur ine specimen.  

Higher  grade tumorsor  larger  tumors (> 3  

cm) are more l ikely to  shed  ce ll s  intothe  

ur ine and thus the sample i s  more l ikely 

to  be  posit ivefor  cancer .  Urinary  

cytology has a  notor iously low 

sensi t ivi ty,but  an extremely high 

spec i fici ty,  thus making i t  auseful  tool  in  

fo l lo wing pat ients with  high grade  

cancers
( 3 , 4 )

.  Fur thermore,  inte rpretat ion 

of ur inary cytology maybe d i fficul t ,  

especial ly in the face of such condit ions  

as ur inaryt rac t  infec tion.  Here ,  we  repor t  

the ut i l i ty o fur inary cytology of pa tients  

presenting to  a  urology c l inic for  

evalua tion of  hematuria  and re -

evalua ting the cases posit ive for  a typical  

cel ls  us ing Paris  sys tem of  repor t ing 

ur ine cytology.  Current ly,eva lua tion for  

the hematur ic  pa tient  consists  o f  

inspect ing the lo wer ur inary trac t  by 

cystourethroscopy and the  upper  ur inary 

trac t  wi th computed tomography scan  

(CT) of the abdomen and pelvis  wi th and  

wi thout intravenous contrast ,  

ul trasonography or  intravenous  

pyelogram (IVP),  and  obtaining a ur ine  

sample for  cyto logic eva luat ion
( 5 , 6 )

.  

 

 

 

II.  MATERIALS AND METHODS 
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Case select ion  –  Fromthe lab  

information sys tem we retr ieved  al l  the  

ur ine samples ofhemtur ia  pat ients fro m 

September  2017 to  Sep tember  2018 .  

The fol lowing parameters were taken into  

considera t ion,  date o f collect ion,  cl inica l  

his tory and  type  of ur ine sample.  

Smear preparation –The voided ur ine  

spec imens were prepared by conventional  

methods l ike cytospin and centr i fugation.  

All  the sl ides were stained wi th  

Hematoxyl in and Eosin and  s pec ia l  

stains(PAS,GMS) were  done whenever  

necessary.  

The Paris  sys tem of cyto logical  

classi f ica t ion inc luded  the fol lo wing 

categories  

A)  Negative  for  a typical  cel l s  –  

Benign 

React ive  

B) Atypica l  Urothe lial  cel l s   

C)  Suspic ious o f uro the l ial  carcinoma  

D) Uro the lia l  carcino ma  – High Grade 

carc inoma/Low grade neoplasia  

E)  other  malignancies,  

metas tasis/misce llaneous lesions  

These cases were confirmed  wi th  

his topathology where ever  poss ible .  

 

III.  RESULTS 
Of the  290 pat ients  presenting for  

evalua tion of  hematuria ,  an average  

ageof 60 yrs (34  to  87 years)  wi th  

201(69.2%) male  and 89(30 .7%) Females  

.  These  cases were  fur ther  evaluated  and  

the samples  were  fur ther  processed for  

cytology,  Table 1  depicts the  

demographicand c l i nical  character i s t ics  

of a l l  290  pat ients  present ing  for  

evalua tion of  hematur ia .  

Specimen type  – the  samples  col le cted  

were routine voided samples in al l  290  

cases.  

Clinical  presentat ion – the pat ients  were  

evalua ted  for  hematur ia ,  91  pat ients  had  

no other  f indings,  72  –  ur inary trac t  

infec tion,06 -rena l  cysts,16 -  

stones(ureter ,kidney,bladder) ,10 –  benign 

prostat ic  hyperplas ia  ,21 –  mass lesion 

detec ted  in  b ladder ,37-misce llaneous  

sympto ms,37  cases  no history and  

examinat ion de tai l s  are provid ed.  

Cytolog ical  diagnosis -  Based  on 

presence  or  absence of  atypical  cel ls  on 

cytology,  these cases were class i fied into  

two broad categor ies as :  negat ive and  

atypia
( 7 )

.Cases  wi th  atypia are  re -

evalua ted  and classi f ied using par is  

sys tem.  Majori ty o f  cases i .e .  22 9(78 .9%) 

cases were negative for  atypical  cel l s  

where  61(21.1%)  cases  sho wed presence  

of  atyp ical  ce l l s .  These 61  cases  were  

correlated  wi th his topathology.  Table -2  

and  Table  -3  depicts the repor ts o f  cases  

from negative and posi t ive fo r  atyp ical  

cel ls  in ur ine cyto logy.   

 

IV.DISCUSSION 
The pr imary goal  o f Par is  sys tem 

working group was s tandard iz ing the  

terminology for  report ing ur ine cytology 

based upon histopatho logy and cl inical  

outcome.  Our study indica tes that  the  

prevalence of  b ladder  cancer  in pat ients  

presenting wi th  hematur ia  i s  high (71%).  

None of  pa tients  in  the  study had  

aposit ive cytology and a negat ive  

cystoscopy /radio logicevalua tion.   

Hematuria  i s  the most  co mmon 

presenta t ion in bladdercancer  pat ients  

and  some  pa tients have  asymptomat ic  

microscopic hematuria  but  posit ive for  

ur ine cytology
( 8 ) .

Thus the d iagnosis o f  

bladder  cancer  is  combination of  

radiology,  cys toscopy,  biopsy and ur ine  

cytology.  Radiology and ur ine cyto logy 

is  a  non-invasive  technique suitab le  for  

screening,  diagnosis and  fol low-up
( 9 )

.  

Urine  cyto logy can de tect  carc inoma  in-

si tu,  lo w grade  tumor ,  and  most  o f the 

aggress ive neoplasm. U rinecytology can 

detec t  b ladder  malignancy more  

accura te ly  i f  the grade of  the tumor is  

high
( 1 0 , 1 1 )  

A variety o f les ions can lead to  

exfo liat ion of trans i t ional  ce l l s  includ ing 

inf lammatory process ,  infec tion,  stones,  

and trauma (surgica l ,  ins trumenta t ion) .  

Chances o f  false posit ive  diagnosis  can 

occur  in  ur inary cytology co mpared  to  

other  techniques.  In  addit ion,  due to  

marked var ia t ion in size and shape  of  

transi t iona l  cel ls ,  exhibit  nuc lear  and  

cytoplasmic degenerat ive changes that  

can mimic  malignancy
 ( 1 5 )

  

Also,  i t  has been sho wn tha t  

patients wi th negat ive cytological  

f indings have a very lo w r i sk o f  

recurrence,  whi le  high -grade cytologica l  

abnormal i t ies pred ic t  an aggressive  

tumor course.
( 1 2 )

 Apar t  from these,  ur ine  

cytology i s  also a  bet te r  indicato r  o f the  
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presence  of  uro the lial  a typ ia,  and  

ind icat ion for  mucosal  b iopsies
( 1 3 )  

In our  study,  we found  that  about 

21.1%(61 out  o f  290  cases)  o f  hematur ia  

patient s were  posit ive  for  mal ignant cel ls  

in ur ine cytology.  51 cases had biopsy 

for  histopathology.But  st i l l  i t  is  not  

possib le to  loca lize cancer  based  on 

ur ine cyto logy a lone.  A posit ive tes t  

warrants fur ther  evalua tion and  

invest igat ion of the pat ient
 ( 1 4 )

 

Out o f 24 cases o f mal ignancy in  

cytology,  21 cases  diagnosed as 

uro thel ia l  carcinoma.  Of these 21 cases ,  

01 case d iagnosed as  squamous ce ll  

carc inoma (Fig1A,1B,1C)06  cases  are  

low grade and remaining are high grade 

uro thel ia l  carcinomas in his topathology  

(Fig 2A, 2B,  2C,  2D).The cases in the  

suspic ious ca tegory are  both low grade  

and  high grade uro thel ial  carc inomas in  

equal  propor t ions in his to pathology i ,e  

03 cases each.   

In our  study,  19 cases had  

atypical  cel l s  in  the  background  of  

inf lammation.  In the  a typica l  category 02  

cases were diagnosed  as lo w grade  

uro thel ia l  neoplasms  (Fig 3A, 3B),  11  

cases turned out  as nonspeci fic  cys t i t i s  

(Fig 4A,  4B)  and 02  cases  as eos inophi l ic  

cys t i t i s  in his topathology. These a re the  

cases o f less co nsequence and  correla ted  

cl inica l ly  and  confirmed  by 

his topathology.  Thus, interpre ta t ion of  

ur ine cytology should a lways  be used as  

an adjunct  to  cl inical  data alo ng wi th  

other  d iagnost ic  tools
( 1 6 )

 

Of these  229 negat ive cases in the  

study,  133(58.1 %) cases  sho wed signs o f  

acute or  chronic inf lammatio n wi th  

presence  of some  degenera ted cel l s ,  

76(33.1%) cases showed nonspeci fic  

pathologyand remaining 20(8.7%) cases  

were non-contr ibutory wi thout any 

cl inica l ,  radio logical  and  cystoscopic  

data.  But only 19/229 cases had fol low 

up.  

In these 19 cases,  01 case each as  

papil loma  (Fig 5A,5B),  pap il lary 

uro thel ia l  hyperplas ia (Fig 6A, 6B)and  

uro thel ia l  carc inoma insi tu ,  02 cases  

turned out  as low-grade non-invasive  

uro thel ia l  carc inomas,  05  cases as  

tuberculous  cyst i t i s  (Fig 7A,7B)09  cases  

as nonspeci f ic  cys t i t i s  (Fig 8A,8B).  

A negative cyto logy doesn ' t  

a lways  exclude  malignancy.  There  are  

several  reasons fo r  these d iagnost ic  

inaccurac ies,  as ur ine  i s  an inhospi table  

environment fo r  cel ls ;  consequently cel ls  

undergo degenerat ive changes which can 

make diagnosis di ff icult
 ( 1 7 )

 

Accord ing to  American uro logical  

assoc iat ion (AUA) recommendat ions ,  

ur ine cyto logy is  reserved only for  

patients wi th r i sk for  TCC
( 1 8 )

 i t  i s  

considered  as  a  good tool  for  screening 

in middle -aged  or  elder ly 

patients.
( 1 9 )

  Due to  i ts  subjec tivi ty and  

lack of  uni formi ty in report ing,  ur inary 

cytology i s  used as a  screening technique  

in  cor relat ion wi th o ther  imaging and  

cl inica l  f indings.  

 

V.  CONCLUSION 
Patients wi th susp icious ur inary 

cytology with negat ive init ia l  eva luat ion 

should  have  repeated  ur inary 

cytologyanalys is carr ied out  at  leas t  s ix  

to  eight  weeks la ter .  

Asymptomatic  pat ients  or  patients wi th  

obvious benignpathology do not  require  

repea t  eva lua tion .   

Those wi th persis tent  posi t ive 

cytology or  recurrenthematuria  need  

fur ther  evaluat ion and fo ll o w up  

andcareful  evalua tion of the prostate  

should  a lso  be  carr ied out in these  

patients .  
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PHOTOS 

 

 
1A)Ur ine cyto logy-  posi t ive for  malignant cel l s  

1B)Squamous cel l  carcinoma wi th at tempeted pear l  fo rmation (H &E )  

1C) Squamous cel l  carc inoma  

 

 

8A 7A 
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5A 5B 

1C 

1A 1B 
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2A)urine cytology-  posi t ive for  malignant cel ls  

2B) High grade papi l lary urothel ial  neoplasm [HGPUN] (H & E)  

2C)High Grade Papi l lary Urothelia l  neoplasia  -  showing dyscohesive tumor cel ls (H 

&E )  

2D)High Grade Papi l lary Urothelia l  neoplasia  with pleomorphic cel ls  and mitotes in 

the upper layers  (H & E)  

 

 
3A) Urine cytology –  Suspicious of  malignanacy  

3B) papi l lary  urothela i l  neoplasm of  low mal ignant  potent ial  [PUNLUMP ] with 

del icate papil lae (H&E)  

 

2A 2B 

2C 2D 
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4A)urine cytology –  inf lammatory  ce ll s  and few degenerated epithelial  ce l l s  

4B)Chronic nonspecif ic  cyst it i s  with ly mphoplasmacytic  inf i ltrate sub 

epithileal ly(H&E)  

5A) urine cytology  – inf lammatory ce ll s  and few atypical  cel l s  

5B) Inverted Papil lo ma (H &E )  

 

 
6A) Urine cytology –  inf lammation with candida f i la ments  

6B)Polypoidal cyst it is  (H &E  )  

 

 

4A

A 

5A 

7A 
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7A – HPE of  the same case showing  chronic  nonspecif ic   cyst it i s  

7B – HPE showing Tuberculous cyst i t i s  with lymphocytes and langhnas type g iant  

cel ls  

8A,8B – urine  cyto logy shows inf lammatory ce ll s  and cadidia l  f i la ments  

 

Tables  

Table  1–Incidence of  hematuria with age,  sex and history of  smoking  in  290  cases  

Characterist ic  Cases  Negative for  

atypical  cel l s  

Cases Posit ive for atypical  

cel ls  

Male 173(59.6%)  28(9.67%)  

Female  75(25.8%)  14(4.8%)  

Age <40 years  127(43.7%)  11(3.8%)  

Age >40 years  121(41.7%)  31(10.7%)  

History Tobacco use  181(62.4%)  23(7.9%)  

No history of  tobacco  

use  

67(23.1%)  19(6.6%)  

 

Table  2  –  cyto logy reports of  229 hematuria patients  with negative  for atypia  

Test  result  Number of  

cases  

Number of  cases (19 

cases)  fol low up for 

histopathology  

Infla mmatory 

pathology  

133(58.1%)  19/143  

Non specif ic  f indings  76(33.1%)  00 

Non contributory  20(8.7%)  00 
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Table  3  –  Urine cytology reports of  51 hematuria patients with atypia  

Test  result  Number of  cases  

posit ive in  

cytology  

Number of  cases (51  

cases)  fol low up for  

histopathology  

Number of  cases  

diagnosed as  

mal ignant in  

histopathology  

Malignancy  24(39%)  21/24  21 

Suspicious of  

mal ignancy  

18(29.5%)  15/18  6  

Few atypica l  

cel ls  

19(31.1%)  15/19  2  

 

Out o f 61  cases 10 cases  had inadequate b iopsy specimen for  report ing .  

 


