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ABSTRACT 
Aim of the study – To determine the utility of PSA 

levels in diagnosis of Prostate carcinoma and 

correlation of PSA levels with Gleason pattern of on 

histopathology. Importance of p reoperat ive  

tota l  serum PSA leve ls wi th grade s o f  

adenocarcinoma of prostate .  

Materials and methods –This  i s  retrospect ive  

study per formed a t  ter t iary care  hosp it a l  

dur ing the per iod of  May 2018 -June  

2019.This s tudy inc luded 74 patients wi th  

the diagnosis o f pros tat ic  adenocarcino ma 

and a l l  the 74 cases o f prosta t ic  

adenocarcinomas were stud ied in  de tai l  

correlat ing the  cl inica l  and  

his topathologica l  find ings.   PSA Levels  

of al l  these pa tients were recorded .  

Results -In this study we found that  al l  the  

patients o f prostat ic  cancer  were in the  

older  age group .  The mean age was 68.66  

years for  pros tat ic  adenocarc inoma.  PSA 

leve ls range between 50 -100ng/ml.  High  

PSA leve ls(>100ng/ml)  are seen in  

patients wi th Grade  III  Prosta t ic  

carc inoma (10 cases) . In the present  study,  

accord ing to  Modif ied Gleason’s scoring 

system Majori ty  of prostat ic  

adenocarcinomas were  in grade II(42  

cases)  wi th Gleason’s score 6  

(36.4%).Most common patte rn being 

pattern 3  and  4.  

Conclusion –With these observations, the present 

study indicates that all cases of prostatic 

adenocarcinoma should be meticulously graded 

according to Gleason’s scoring system and 

preoperative PSA levels well correlated with the 

grade of the tumour, as it is helpful in treatment of 

high grade cases. 

Key words – Prostatic adenocarcinoma,Gleason’s 

patterns, Gleason’s score, PSA,Grade of the tumour. 

 

I. INTRODUCTION 
Prostate cancer is one of the leading causes 

of death amongst men in the western world.Prostatic 

cancer is unique as it is an unpredictable tumour, 

aggressive in young adults and slow growing and 

potentially harmless in elderly individuals1,2. 

Histological grade and stage of prostatic carcinoma 

are vital in planning the treatment strategies and 

predicting survival rate.  

Prostate specific antigen (PSA) is a 

glycoprotein enzyme secreted by epithelial cells of 

the prostate. PSA is an important tumor marker in 

the diagnosis of prostatic adenocarcinoma. PSA is 

present in serum of men, with normal prostate, but 

the levels are elevated in pathological conditions 

like prostatitis, hyperplasia and prostatic 

carcinoma3. 

In conditions like inflammation, 

hyperplasia and malignancy, there is destruction of 

cell integrity whichleads to release of PSA into 

circulation. This produces increase in serum PSA 

level4,5. The malignant cells in most of the prostatic 

carcinoma are immunopositive for PSA and have 

been used for identifying the metastatic deposits. 

In prostatic carcinomas, serum PSA value 

depends upon the differentiation of the tumor cells. 

The poorly differentiated prostatictumors will have 

low serum PSA levels when compared to well 

differentiated tumors6 

 

II. MATERIAL AND METHODS 
This is retrospective study performed at 

tertiary care hospital during the period of May 2015-

June 2016. The data necessary for study has been 

retrieved from the histopathology records in the 

department.  

This study included 74 patients with the 

diagnosis of prostatic adenocarcinoma and all the 74 

cases of prostatic adenocarcinomas were studied in 

detail correlating the clinical and histopathological 

findings. The biopsy material was provided by the 

department of urology. Prostatic biopsy was 

collected from patients With high serum PSA levels 

who underwent transurethral or trans-rectal 

resection/ ultrasound guided biopsy of the prostate 

for prostatic lesion with suspicion of malignancy. 
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Multiple sections were studied from each 

tumour by paraffin embedding technique. Sections 

of 4 to 5 μ thickness were cut on a rotary microtome 

and the routine stain which has been used for all the 

tumours was Ehrlich’s haematoxylin and eosin. A 

detailed microscopic examination has been carried 

out. 

Preoperative serum PSA levels are noted in 

these cases. PSA levels in these cases were 

compared with the Gleason’s grade of these 

tumours. Serum PSA was done on ACCESS-2 

(BECKMAN COULTER) by chemiluminescence 

method. The range of PSA determination using this 

equipment is 0.1-150ng/ ml.  

The app lied nomencla ture  i s  adopted  by 

the 2016 WHO class i ficat ion.  

The age of the  s tudy group  pa tients  

ranged from 50  to  95yrs .  

 

Inc lusion cr i ter ia   

1 .    Al l  the cases  wi th a  diagnosis o f  

prostat ic  adenocarc inoma wi th adequate  

and  representa t ive biopsies.  

Exclusion cr i te r ia  -  Cases where biopsy 

mater ia l  i s  inadequate a re exc luded.  

 

III. RESULTS 
Prosta t ic  biopsy spec imens 

obtained from 74 pa tients  wi th d iagnosi s  

of pros tat ic  adenocarc inoma.  These  cases  

were s tudied  in rela t ion to  age and serum 

PSA leve ls.  In  al l  these malignant cases  

serum PSA levels were compared  wi th  

grades o f carcino ma.  

 

Table  1:  Pros ta t ic  les ions in  re lat ion to  di fferent  age groups  

Age group  Total  number o f  malignant  c ases  

50-59 yrs  14 

60-69 yrs  26 

70-79 yrs  20 

80-89 yrs  12 

90-99 yrs  2  

tota l  74 

Maximum numbers o f  malignant cases were in the group of 60 -69 years .  

 

Table  2 :  Correla t ion of  PSA leve ls  wi th Prostat ic  adenocarc inoma .  

PSA range (ng/ml) Total  number o f  malignant  cases  

<4 00 

4-10  09 

11-20  07 

21-50  16 

51-100  22 

101-150  15 

151-200  00 

>200 05 

 

In our  s tudy no case was  found to  have  PSA leve ls less than 4ng/ml.   

9  cases hadPSA levels in the range of  4 .0  –  10ng/ml.In  the  PSA range of 10  -20  ng/ml,  07  

cases were no ted .  16  cases had PSA values in the range  of 21  –50ng/ml.  In the range of  50  

–  100 ng/ml ,  22  cases were no ted .  15  cases had PSA values in the range  of  101 -150ng/ml .  

There were  5  cases which had PSA values o f more than 200 ng/ml  

 

Table  3:  Frequency dis t r ibut ion of di ffer ent  pr imary Gleason’s pat terns  in prostat ic  

adenocarcinomas  

Sl  No.  Gleason’s Pr imary Patte rn  Number o f  Cases  Percentage  

      1  Pattern 2  02 2.7% 

      2  Pattern 3  39 52.7% 

      3  Pattern 4  28 37.8% 

      4  Pattern 5  05 6.7% 
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Table  4:  Frequency dis t r ibut ion of di fferent  secondary Gleason’s pa tterns in  pros ta t ic  

adenocarcinomas  

Sl  No.  Gleason’s Secondary Pa ttern  Number o f  

Cases  

Percentage  

        (%)  

      1  Pattern 2  00 0% 

      2  Pattern 3  33 44.6% 

      3  Pattern 4  38 51.4% 

      4  Pattern 5  03 4% 

 

Table  5:  frequency d is tr ibution of Different  Gleason’s scores  in pros tat ic  

adenocarcinomas  

Sl  No.  Gleason’s Score  Number o f   Cases  Percentage  

      1  Score   5  2  2 .7% 

      2  Score   6  27 36.4% 

      3  Score   7  25 33.7% 

      4  Score   8  12 16.2% 

      5  Score   9  8  10.8% 

In the  present  study,  according to  Modif ied Gleason’s scor ing sys tem majori ty  o f  tumours  

fa l l  in to  pa ttern 4  and majori ty consti tuted  Gleason ’s score 6 .  

 

Table  –  6  Distr ibut ion of d i fferent  grades o f prostat ic  adenocarcinomas  

S.NO Gleasons Grade  Total  number o f  cases  

1  Grade I  02 

2  Grade II  42 

3  Grade III  30 

 

Table  –  7  Distr ibut ion of d i fferent  grades o f prostat ic  adenocarcinoma in correlat ion wi th  

PSA leve ls  

Gleasons Grade  PSA LEVELS  

10-20ng/ml  

PSA LEVELS  

20-50ng/ml  

PSA LEVELS  

50-100ng/ml  

PSA levels >100  

ng/ml  

Grade I  05 00 00 00 

Grade II  02 16 18 04 

Grade III  00 00 04 16 

 

Majori ty o f p ros ta t ic  adenocarc inomas were in  grade II  wi th  higher  PSA leve ls  

(>100mg/ml)  are seen in  Grade  III .  

 

IV.DISCUSSION 
Age incidence  

In this s tudy we found that  a l l  the  

patients o f prostat ic  cancer  were in the  

older  age group .  The mean age was 68.66  

years for  prostat ic  adenocarc inoma  (Table  

1) .  No s igni f icant  age di fference was  

detec ted between benign and mal ignant  

cases.   

Men e t  al .  found  simi lar  age  incidence  of  

64.67 years for  pros ta t ic  cancer .
7
 

PSA leve ls  

Among the 74 cases o f  carcinoma  

in  the study,  maximum number o f cases o f  

prostat ic  adenocarc inomas showed PSA 

leve ls  be tween 50 -100ng/ml,  7  cases  had  

more than 80 ng/ml  o f PSA leve ls ,  whi le  

remaining cases  sho w PSA leve ls belo w 

80 ng/ml. (Table 2)   Mean PSA was no t  

signi ficant ly higher  in  carc inomas in the  

present  s tudy,  which i s  also corrob ora ted  

by the result s  o f  s tudy by Abosei f  etal .
8
 

In the present  study,  prognost ic  

importance of preoperative total  serum 

PSA leve ls wi th  grades o f  

adenocarcinoma of  pros tate  were stud ied .  

In our  s tudy maximum number o f  

malignancies ha s serum PSA value of  

more than 50ng/ml which coinc ided wi th  

study done  by Lennox Anderson Jackson  

et  a l .  

In  our  s tudy histo logica l  grade  

IIIcarc inomas were restr ic ted to  PSA 

leve ls o f  50 and above,  whi le  grade I  was  

res tr icted to  PSA leve l  o f 10 -20 ng/ml  

and grade IIcarcinomas  did no t  have any 

correlat ion wi th speci f ic  PSA leve ls.  In  

stud ies done by Lenno x Anderson Jackson 

et  al .
9
,  h is tological  grade II I  

adenocarcinoma had a PSA range of 76  

to190 ng/ml,  whi le  grade II  carc inomas 
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had PSA range of 2 0-100 ng/ml .  Our  

study coincided  wi th  the conclus ion 

drawn from the studies o f Lenno x 

Anderson Jackso n et  a l .  tha t  

his tologica lly highergrades  o f prostat ic  

carc inomas are assoc iated wi th higher  

PSA leve ls .  (Table 6  and 7)  

Gleasons’ pat tern and score  

All  the 74 cases o f  prosta t ic  

adenocarcinomas in  the  study were graded  

using modif ied  Gleason’s scoring sys tem.  

Primary grade is  ass igned to  the dominant  

pattern and second grade i s  ass igned to  

the pat tern which occupies >5% of the  

tumour.  Two numeric  grades are  added to  

obtain  the  combined Gleason’s score .  In  

tumours wi th one pa ttern o f  arrangement,  

the number i s  doubled .  Majori ty o f our  

cases sho wed moderate to  poor  

di fferentiat ion.  

 Gleason’s  scores  2  and  3 a re only 

except ionally assigned,  because Gleasons  

pattern 1  i s  unusual .  Gleason’s  score  4  i s  

also relat ively uncommon because pa tte rn 

2  i s  usua lly mixed  wi th  some pat tern 3  

result ing in a  Gleason’s score 5 .  

Gleason’s score 2 -4  tumour may be seen 

in  TURP mater ia l  sampling the  

transi t iona l  zone.  However  in core need le  

biopsy mater ia l ,  i t  has been proposed  tha t  

a Gleason’s score o f 2 -4  should no t  be  

assigned  
1 0 ,  1 1  

 (Table 3 ,4)  

In the  present  study   Gleasons  

score 6  (modera te ly d i ffe rent ia ted) ,  was  

seen in 27 cases (36 .41%).  Simi lar  

observations are made in the stud ies o f  

Micheal  A Bean e t  a l  account ing for  

49%
1 2

.  

Gleason’s score o f 7  was seen in  

52 cases(33 .7%),fol lowed by Gleason’s  

score o f 8   in 12  cases  (16.2%),  Gleason’s  

score o f 9   in 8  cases  (10.8%),Gleason’s  

score o f 5   in 2  cases(2. 7%).   

The ear l ier  pa tterns o f  Gleason’s  

score  were no t  seen in our  s tudy,  as  

compared  wi th s tudy done  by Babaian  

Richard et  a l
1 3

.  

Cri ter ia  eva luated for  d iagnosis o f  

Gleason’s  pa ttern 2 ,  less uni form,  medium 

sized glands separated by scanty s troma.  

These fea tures were seen in  two cases  in  

the s tudy.  Gleason’s grade 3  pa ttern (Fig 

1a,  1b)  o f individual  glands inf i l t ra t ing 

stro ma was seen in twenty  cases.  Micro  

acinar  and small  cr ib r i form pat tern were  

seen in the remaining cases.  Gleason’s  

grade 4 pa ttern (Fig2a,2b)showing fused  

glands was  observed in e ight een cases,  

hypernephroid pat tern was  seen in seven 

cases,  micropapi l lary pattern was seen 

two cases and large cr ibr i form pattern 

seen in remaining cases .  Gleason’s  grade  

5 (Fig 3a,  3b)  pa tte rn sho wing so lid  

shee ts o f  tumour cel l s  wi thout  gland  

format ion was observed in seven  cases.  

Comedonecrosis  was seen in  one case.  

(Table 5  and 6)  

 

V. CONCLUSION  
With these observations, the present study 

indicates that all cases of prostatic adenocarcinoma 

should be meticulously graded according to 

Gleason’s scoring system and preoperative PSA 

levels well correlated with the grade of the tumour, 

as it is helpful in treatment of high grade cases. 

 

Prosta t ic  Adenocarcinoma wi th Gleason’s pa tte rn 3   

 
Fig 1a -  scanner  view (4x)   

small  i r regular  discrete  glands invading 

stro ma.       

Fig 1b –  Scanner  view (4x)  c ircumscr ibed  

nodule with  varying sizes o f packed glands  
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Prosta t ic  adenocarcinoma wi th Gleason’s  pat tern 4  

 
Fig 2a –  Scanner  view (4X)  

large cr ibr i form pat terns  

 

Fig 2b  –  High po wer view (40x)  ce l l s  wi th 

clear  cytoplasm 

Prosta t ic  adenocarcinoma wi th Gleason’s  pat tern  5  

 
Fig 3a -  Scanner  view (4x)  

shee ts o f p leomorphic cel l s  

Fig 3b - F ig 14 –  Scanner  view (4x)  cords 

of tumour cel l s  

 

 

REFERENCES 
[1]. Parkin DM (2001). Global cancer statistics 

in the year 2000. Lancet Oncol 2: 533-543. 

[2]. David G Bostwick(edit).Pathology of 

Prostate. New York; Churchill Livingstone 

1990;vol 15:P.15-30. 

[3]. Anunobi CC, Akinde OR, Elesha SO, 

Daramola AO, Tijani KH, jewola RW. 

Prostate diseases in Lagos, Nigeria: a 

histologic study with PSA correlation. 

Nigerian postgrad Med J. 2011; 8(2); 98-

104. 

[4]. Stamey TA, Yang N, hay AR, Mc Neal JE, 

Frina FS, Red wine E. Prostate specific 

antigen as a serum marker for 

adenocarcinoma of the prostate. N Engl J 

Med.1987:317:909-16.  

[5]. WalshPC. Why make an early diagnosis of 

prostate cancer. JUrol 1990:147:853-4. 6. 

Genega EM, Hutchinson B, Reuter VE, 

Gaudin PB (2000). Immunophenotype of 

high-grade prostatic adenocarcinoma and 

urothelial carcinoma. Mod Pathol 13: 1186-

1191. 

[6]. Men S, Cakar B, Conkbayir I, Hekimoglu B. 

Detection of prostatic carcinoma:The role of 

TRUS, TRUS guided biopsy, digital rectal 

examination, PSA and PSA density. J 

ExpClin Cancer Res. 2001;20:473–80. 

[7]. Aboseif S, Shinohara K, Weidner N, 

Narayan P, Carroll PR. The significance of 



The study of Gleason’s patterns in prostatic adenocarcinoma and correlation with PSA levels - .. 

DOI: 10.35629/5252-02037580     | Impact Factor value 6.18   | ISO 9001: 2008 Certified Journal          Page 80 

prostatic intra-epithelial neoplasia. Br J 

Urol. 1995;76:355–9.  

[8]. Prostate Specific Antigen and Gleason Score 

in Men with Prostate Cancer at a Private 

Diagnostic Radiology Centre in Western 

Jamaica.Lennox Anderson-Jackson1, 

Donovan A McGrowde, Ruby Alexander-

Lindo. Asian Pacific J Cancer Prev, 13, 

1453-1456. 

[9]. Sakr WA, Wheeler TM, Blute M, Bodo M, 

Calle-Rodrigue R, Henson DE, Mostofi FK, 

Seiffert J, Wojno K, Zincke H (1996). 

Staging and reporting of prostate cancer—

sampling of the radical prostatectomy 

specimen. Cancer 78: 366-368. 

[10]. Epstein JI (2000). Gleason score 2-4 

adenocarcinoma of the prostate on needle 

biopsy: a diagnosis that should not be made. 

Am J Surg Pathol 24: 477-478. 

[11]. Michel A Bean,Rguchi Yatani,Paul I 

Lilu,Kaichi Fukazawa,Frantz W Ashely and 

Schiochoro Fujita.Prostatic carcinoma in 

Hiroshima and Nagasaki Japan.Cancer 

:1993(edit) vol 32:P 498-506. 

[12]. Babian JR,Johnston AD , Naccarto W, Ayala 

A,BhaDKAMKAR av,Frotsche AH,The 

incidence of prostatic cancer in a screening 

population with serum PSA levels.Relation 

to biopsy strategy.J Urol 2001:165:757-760. 

 

 


