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incomplete. The purpose of this study was to examine the synergism between the herbal drug, 

Polysaccharide K, and Cetuximab against gastrointestinal cancer cell lines in vitro and in vivo. 

Two gastrointestinal cancer cell lines positive for EGFR expression were used for this study. In 

the in vivo study, mice were xenografted with cancer cell lines subcutaneously. Neither PSK nor 

Cetuximab suppressed cell proliferation. However, when both drugs were administered, cancer 

growth was suppressed significantly compared with treatment with Cetuximab alone. This study 

demonstrated that PSK has the potential to enhance Cetuximab’s effect on gastrointestinal 

cancer. 
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PSK with Cetuximab for Colon Cancer 

Masayasu Hara α , Takaya Nagasaki σ & Hiromitsu Takeyama ρ

  

Abstract - Cetuximab, an anti-epidermal growth factor receptor 
(EGFR) antibody, has been widely used for  therapy of several 
kinds of malignant diseases. However, the anticancer effect is 
incomplete. The purpose of this study was to examine the 
synergism between the herbal drug, Polysaccharide K, and 
Cetuximab against gastrointestinal cancer cell lines in vitro and 
in vivo.  Two gastrointestinal cancer cell lines positive for 
EGFR expression were used for this study. In the in vivo study, 
mice were xenografted with cancer cell lines subcutaneously. 
Neither PSK nor Cetuximab suppressed cell proliferation. 
However, when both drugs were administered, cancer growth 
was suppressed significantly compared with treatment with 
Cetuximab alone. This study demonstrated that PSK has the 
potential to enhance Cetuximab’s effect on gastrointestinal 
cancer. 

 

 
  

 
 

  
 

 
 

 
 

 
 

  
  

 

These activities are due to NK cells (antibody-
dependent cellular cytotoxicity (ADCC)) or complement 
(complement-dependent cytotoxicity (CDC)). These 
activities might not be the original therapeutic intent of 
monoclonal antibody treatment; however, it is desirable 
to enhance these activities if possible. 

ADCC activity is dependent on specific antibody 
and NK cell activities. For example, Cetuximab 
promotes ADCC activity on cancer cells. The 
enhancement of NK cell activity can be difficult. We 
previously reported the use of daily interleukin-2 (IL-2) 
injections to enhance NK cell activity; however, it is very 
complicated clinically.  

Recently, some herbal drugs were found to 
stimulate immunological activities. Polysaccharide K 
(PSK) is obtained from the mushroom Trametes 
versicolor and reportedly enhances ADCC activity1, but 
the mechanism is still unclear. Some reported that it 
increased the number of NK cells, and others reported 
that it enhanced NK cell activity.  Oral intake of PSK has 
been clinically used for colorectal cancer therapy when 
combined with 5-FU2-4. Here, we evaluated PSK’s 
anticancer effect on gastrointestinal cancer cell lines in 
vitro and in vivo and discuss the therapeutic possibility 
of PSK combined with Cetuximab.   

II. Materials And Methods 

a) Cell Lines 
DLD1, COLO320, COLM-5 and HT-29, human 

colon cancer cell lines, and GLM-1, MKN-28 and MKN-
45, human gastric cancer cell lines, were used in this 
study. Among them, those cell lines  positive for EGFR 
expression were emphasized.  DLD1, COLO320, MKN-
28 and HT-29 were purchased from RIKEN Cell Bank 
(Tsukuba, Japan), GLM-1 and COLM-5 was kindly 
provided by H. Nakanishi (Aichi Cancer Center 
Research Institute, Japan;  Ito et al., 2010). These cells 
were maintained in DMEM (Nissui Pharmaceutical 
Company, Tokyo, Japan) supplemented with 10% FBS 
(Gibco, Grand Island, NY), 100 units/mL penicillin, and 
100 µg/mL streptomycin in plastic dishes (BD Falcon; 
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I. Introduction

he use of monoclonal antibodies in the clinic has 
changed approaches to cancer chemotherapy. 
Specific, targeted antibodies can block signals 

from growth factor receptors by competing for receptor 
binding. Many kinds of monoclonal antibody 
chemotherapies have been established.

Cetuximab (Erbitax) is one of the available anti-
epidermal growth factor receptor (EGFR) monoclonal 
antibodies that is used for treatment of tumors. 
Cetuximab is used commonly for treatment of colorectal 
cancer patients. There are two types of monoclonal 
antibodies for colorectal cancer therapy, anti-VEGF 
monoclonal antibody (Bevacizumab) and anti-EGFR 
antibody. Whereas Bevacizumab is usually used as a
first or second line treatment combined with Oxaliplatin 
or Irinotekan, anti-EGFR antibodies are used as third line 
therapy. However, these anticancer treatments remain 
inadequate.

The primary anticancer mechanism of 
therapeutic antibody treatment is inhibition of growth 
factor signals. In addition, several monoclonal 
antibodies have immunological activities. 

Author α : Department of Gastroenterological Surgery, Nagoya City 
University, 1 Kawasumi, Mizuho-cho, Mizuho-ku, Nagoya, Japan.
E-mail : mshara@med.nagoya-cu.ac.jp
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BD Biosciences, Franklin Lakes, NJ) and incubated at 
37˚C in 5% CO2

b) Agents 

. After evaluation of cell surface EGFR 
expression by flow cytometric analysis, the cell lines with 
highest expression of EGFR were evaluated in the 
following proliferation assays and in vivo assays. 

PSK was obtained from Kureha Corporation 
(Tokyo, Japan). Cetuximab (two mg/mL) was purchased 
from Merck (Darmstadt, Germany). These two drugs are 
clinically used at a dosage of three g/ person and 400 
mg/m2

c) Flow Cytometry  

, respectively. 

Flow cytometric analysis was performed to 
evaluate the expression of EGFR on the cell surface of 
each cell line. Tumor cells were harvested with 
trypsin/EDTA and washed twice with  buffer (five mM 
EDTA, five mg/mL bovine serum albumin in PBS) and 
reacted on ice with mouse anti-human EGFR 
monoclonal antibody (NeoMarkers) as the primary 
monoclonal antibody for 30 min. After washing twice 
with buffer, cells were incubated on ice for an additional 
30 min with PE-conjugated polyclonal goat anti-mouse 
IgG, F(ab’)2

d) Cell Growth Assay  

 as the secondary antibody (Jackson 
ImmunoResearch, West Grove, PA). The labeled cells 
were then washed, and the intensity of fluorescence was 
evaluated with a FACSCalibur (BD Biosciences, San 
Diego, CA).  

Cancer cells were harvested with trypsin/EDTA, 
plated at 5 x 104

e) Animals 

 cells/24-well plastic plate (BD Falcon) in 
DMEM supplemented with 10% FBS on day 0, then 
treated with a range of doses of PSK (5, 10, 50, 100 and 
500 µg/mL) or Cetuximab (1, 5, 10, 50 and 100µg/mL)  
on days one and three. Both the total number of cancer 
cells and viable cells were measured in triplicate on day 
four with an Automated Cell Counter (Bio-Rad). Viable 
cells in controls, 500 µg/mL PSK, and 100 µg/ of 
Cetuximab were also counted with the Trypan blue 
exclusion procedure. 

Five- to six-week-old male athymic nude mice of 
the KSN strain were purchased from Japan SLC 
(Hamamatsu, Japan) and maintained under specific 
pathogen-free conditions. The health of the mice was 
monitored by daily observation. Chlorinated water and 
food autoclaved for five min were provided ad libitum, 
and the animals were kept in a controlled light : dark 
cycle (12 hours : 12 hours). All experiments were carried 
out with the approval of the Institutional Ethical 
Committee for Animal Experiments of Nagoya City 
University and met the standard defined by the UK Co-
coordinating Committee on Cancer Research 
guidelines. 
 
 

f) Animal Experiments 
To examine the anti-tumor activity of Cetuximab 

and PSK in vivo, growing tumor cells were harvested 
with trypsin-EDTA, washed with PBS, and 5 x 106

III. Results 

 cells in 
0.2 mL Hank’s balanced salt solution (HBSS) were 
injected subcutaneously (sc) into the left abdominal 
flanks of male nude mice. When the subcutaneous 
tumors developed to approximately eight mm maximal 
diameter, treatment with intraperitoneal injection (ip) of 
Cetuximab (one mg/ mouse, twice a week) or PSK alone 
(2.5 mg/mouse, every two days) or a combination (same 
doses as above) or vehicle (ip, 400 μL/mouse, twice a 
week) was performed for four to five weeks (6 
mice/group).  The maximal tumor diameter (L) and the 
right angle diameter to that axis (W) were measured 
twice a week. Tumor volume was estimated by the 
following formula: L x W x W x 1/2. Mice were sacrificed 
after five weeks of treatment according to the ethical 
guideline of UKCCR as described above. Subcutaneous 
tumors were then removed and weighed.  

a) Flow Cytometric Analyses 
The expression of EGFR on the cell surface was 

evaluated by flow cytometry. Expression was the highest 
on MKN-28 and HT-29 in gastric and colorectal cancer 
cell lines, respectively (Fig. 1). Thus, we used these two 
cell lines in the following assays. 

b) Proliferation Assay 
We evaluated MKN-28 and HT-29 cell growth 

using several concentrations of Cetuximab (one to 100 
µg/mL), or PSK (five to 500 μg/mL) (Fig. 2). Neither 
Cetuximab nor PSK alone showed in vitro antitumor cell 
growth activity with MKN-28 or HT-29 even at the 
maximum concentrations. The numbers of viable cells in 
the control group and in the highest concentration of 
PSK (500 μg/mL) were almost the same. On the other 
hand, Cetuximab suppressed tumor cell growth in a 
dose-dependent manner. However, the suppression 
was incomplete.  

c) Tumor Xenografts 
Xenografted tumor sizes are shown in Fig. 3. 

Tumors were xenografted subcutaneously in the mouse 
inguinal region and were resected and evaluated after 
treatment. In both HT-29- and MKN-28-induced tumors, 
PSK alone failed to suppress tumor growth compared 
with the control group. Cetuximab alone did very little, 
and the difference was not significant statistically. 
However, when PSK was added to Cetuximab, the 
anticancer effect of combination therapy was enhanced 
remarkably (p=0.01, compared with Cetuximab group), 
as tumor volume was reduced 41% in HT-29 and 42% in 
MKN-28 compared with those control group. Similar 
results were seen in tumor weights. The resected tumor 
weights of control, PSK alone and Cetuximab alone 
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groups were not different significantly. However, the 
weights of tumors in the HT-29 and MKN-28 groups 
treated with a combination of drugs were 42% (p=0.01) 
and 51% less than the control groups, respectively.   

IV. Discussion 

Chemotherapy for colorectal cancer patients 
has changed dramatically over the past decade. 
Oxaliplatin and Irinotecan are used in two standard 
therapies as FOLFOX and FOLFIRI, respectively. 
Furthermore, two kinds of monoclonal antibodies, anti-
VEGF antibody and anti-EGFR antibody, can make 
variation for these standard therapies5-7. Currently, the 
survival of patients with unresectable or recurrent 
colorectal cancer can be prolonged more than two 
years8.  

Many kinds of monoclonal antibodies have 
been established as therapeutic drugs. Some of them 
are used for neutralization of certain ligands, and others 
are used to  block cell surface signals. There are many 
receptors on cancer cell surfaces that promote cell 
proliferation via receptor activation and the initiation of 
downstream signal cascades. Many monoclonal 
antibodies against these receptors function by attaching 
to the cancer cell surface and blocking these signals. 
On the other hand, some of these monoclonal 
antibodies possess an Fc region that can stimulate NK 
cells and enhance ADCC activity. Thus, Bevacizumab, 
which neutralizes VEGF cannot promote ADCC, and 
anti-EGFR antibody can.  

Cetuximab and Panismumab are well-known 
anti-EGFR antibodies used for the treatment of 
colorectal cancer patients. The anticancer effect is 
caused by the inhibition of EGFR signaling. Cetuximab 
and Panismumab are structurally different. Whereas 
Cetuximab is a chimeric IgG1 antibody, Panismumab is 
a complete human monoclonal IgG2 antibody. Whereas 
Cetuximab might cause allergic or anaphylactoid 
reactions, the structure contributes to immunologic 
anticancer effects, such as CDC and ADCC9,10. 
However, there has not been a significant difference in 
outcome between Cetuximab and Panismumab when 
they were used under standard clinical conditions11.  We 
previously reported that Cetuximab activity can be 
enhanced in gastric cancer when NK cell activity is 
stimulated by daily injections of IL-212. However, daily 
use of IL-2 is clinically difficult.  

An herbal drug, PSK, is obtained from a species 
of mushroom. This drug is administered by daily oral 
intake and has been used safely in Japan for cancer 
therapy. However, its antitumor activity has not been 
clarified. Recent studies have revealed that PSK can 
induce apoptosis in a pancreatic cancer cell line13. 
Polysaccharide K has also been known to stimulate a 
patient’s immune system. Polysaccharide K has been 
used in Japan for treatment of gastrointestinal cancer. 

The drug is usually used with another chemotherapeutic 
drug such as 5-FU. Some investigators have reported 
that PSK stimulates NK cells and enhances ADCC 
activity. Our study showed that PSK or Cetuximab alone 
had no remarkable suppressive activity on HT-29 in 
vitro. Furthermore, PSK alone had no anticancer effect 
on either cell line following subcutaneous xenografting in 
mice. Cetuximab decreased tumor volume compared 
with controls, however the difference was very small. On 
the other hand, combination therapy of PSK and 
Cetuximab showed significant tumor growth 
suppression.  One possible reason of this result is 
caused by ADCC. 

Anti-EGFR monoclonal antibody is not 
recommended for use in colorectal cancer patients who 
have a mutation in KRAS14. This is because blocking 
EGF signaling by EGFR is not useful when EGF 
signaling is constantly activated by this mutation. Thus, 
these patients currently have no choice for third line 
therapy after earlier failures. However, ADCC is not 
influenced by KRAS mutations. Thus, this combination 
therapy might provide an option for patients carrying a 
KRAS mutation and who otherwise could not undergo 
anti-EGFR therapy as third line treatment. 

V. Conclusions 

As with monoclonal antibodies, PSK’s synergic 
activity enhanced Cetuximab’s anticancer effect on a 
gastrointestinal cancer cell line’s growth in vivo. This 
might be an option for Cetuximab therapy for colorectal 
cancer patients. 
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Legends  

Figure 1 : 
The expression of EGFR on the cell surface in 

various cell lines. 
These cell lines had differing levels of 

expression of EGFR. Among colorectal cancer cell lines, 
HT-29 had the highest expression, and among gastric 
cancer cell lines, MKN-28 was highest.  

Figure 2 :  
The proliferation of HT-29 in several 

concentrations of PSK or Cetuximab. 
HT-29 cells were cultured with several 

concentrations of PSK (5, 10, 50, 100 or 500 µg/mL) or 
Cetuximab (1, 5, 10, 50 or 100µg/mL). PSK had no 
suppressive activity on the proliferation of HT-29. Even 
at the highest concentration, viable cell numbers (VC/ 
total cell) of PSK 500 µg/mL (97%, grey bar) were almost 
the same as that of controls (95%, grey bar). On the 
other hand, Cetuximab suppressed both proliferation of 
HT-29 and the proportion of viable cells in 100µg/mL 
(52%, grey bar) compared with that of control (94%, grey 
bar).  However, the number of  total cells was not 
different significantly.    

Figure 3 : 
Xenografted tumor volumes and weights of HT-

29- and MKN-28-induced tumors. 
Tumor volumes were measured after a four- or 

five-week treatment (vehicle; PSK alone: 2.5 mg/ mouse 
every two days; Cetuximab alone: one mg/mouse 
twice/week; PSK and Cetuximab combined). Tumors in 
the control, PSK alone, and Cetuximab alone groups 
were not significantly different after xenografting either 
HT-29 or MKN-28 cells (A, B). However, growth was 
significantly suppressed when PSK was used with 
Cetuximab (p=0.01). Similar results were seen in tumor 
weight (C and D).   
Cx: Cetuximab, 
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Abstract - Background : Though POSSUM and P-POSSUM have been proposed as accurate tools of 

audit, our initial experience has not been encouraging. Therefore, a prospective study was conducted to 

find their accuracy for predicting outcome in peritonitis patients who underwent emergency laparotomy.  

Methods : 172 patients treated in single surgical unit over two years were included. Expected 

morbidity and mortality, computed by POSSUM and P-POSSUM equations using linear as well as 

exponential methods of analysis, were compared with observed outcome by observed: expected (O:E) 

ratios. X2-test was done to draw statistical significance; P<0.050 was taken as significant.  

Results : POSSUM significantly over-predicted mortality with linear as well as exponential methods 

with O:E ratios being 0.32 (X2=57.35, 1 d.f. P<0.001) and 0.25 (X2=111.26, 1 d.f. P<0.001), 

respectively. P-POSSUM also significantly over-predicted mortality by linear as well as exponential 

methods with O:E ratios being 0.55 (X2=11.37, 1 d.f. P<0.001) and 0.27 (X2=92.30, 1 d.f. P<0.001), 

respectively. POSSUM significantly over-predicted morbidity by linear and exponential analysis with O:E 

being 0.76 (X2=47.94, 1 d.f. P<0.001) and 0.81 (X2=23.27, 1 d.f. P<0.001), respectively.  

Keywords : peritonitis, risk scoring, possum, p-possum, mortality, morbidity. 
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Comparison of Possum and P-Possum as Audit 
Tools in Patients Undergoing Emergency 

Laparotomy for Secondary Bacterial Peritonitis

Sunil Kumar

Abstract - Background :  Though POSSUM and P-POSSUM 
have been proposed as accurate tools of audit, our initial 
experience has not been encouraging.  Therefore, a 
prospective study was conducted to find their accuracy for 
predicting outcome in peritonitis patients who underwent 
emergency laparotomy.

Methods :  172 patients treated in single surgical unit 
over two years were included.  Expected morbidity and 
mortality, computed by POSSUM and P-POSSUM equations 
using linear as well as exponential methods of analysis, were 
compared with observed outcome by observed: expected 
(O:E) ratios.  X2-test was done to draw statistical significance; 
P<0.050 was taken as significant.

Results  :  POSSUM significantly over-predicted 
mortality with linear as well as exponential methods with O:E 
ratios being 0.32 (X2=57.35, 1 d.f. P<0.001) and 0.25 
(X2=111.26, 1 d.f. P<0.001), respectively.  P-POSSUM also 
significantly over-predicted mortality by linear as well as 
exponential methods with O:E ratios being 0.55 (X2=11.37, 1 
d.f. P<0.001) and 0.27 (X2=92.30, 1 d.f. P<0.001), 
respectively.  POSSUM significantly over-predicted morbidity 
by linear and exponential analysis with O:E being 0.76 
(X2=47.94, 1 d.f. P<0.001) and 0.81 (X2=23.27, 1 d.f. 
P<0.001), respectively.

Conclusions :  Neither POSSUM nor P-POSSUM was 
found accurate for predicting the outcome by linear or 
exponential methods.  Further studies are required to find their 
suitability for audit purposes in conditions prevailing in third 
world countries.

Keywords : peritonitis, risk scoring, possum, p-possum, 
mortality, morbidity.

I. Introduction

n most hospitals across the world, and especially in 
third world countries, surgical audit is done using 
crude morbidity and mortality figures.  Such audits 

that are not based on risk-adjusted analysis have gross 
limitations and do not allow true assessment of quality 
of care.  Clearly, such an exercise lacks educational 
punch by virtue of ignoring the problems of case-mix.  
The Physiological and Operative Severity Score for 
enUmeration of Mortality and morbidity (POSSUM) takes 
care of problems of case-mix and has been suggested 
as powerful tool of audit of general surgery patients.1

However, some studies suggested that 
conventional POSSUM may over-predict the mortality.2-4  

Author : Department of Surgery, Guru Teg Bahadur Hospital and 
University College of Medical Sciences.  E-mail : drskg_15@sify.com

This prompted us to conduct a pilot study 
involving about 75 patients with perforation peritonitis 
wherein accuracy of both, POSSUM and P-POSSUM for 
predicting the postoperative outcome, was analysed.  
We found that neither POSSUM nor P-POSSUM were 
accurately predicting the outcome (unpublished data), 
even when the recommended statistical methods were 
used for analysis.6

Therefore, a larger study was undertaken to 
evaluate the value of POSSUM and P-POSSUM in 
predicting postoperative morbidity and mortality in 
patients with bowel perforation peritonitis in our set-up.  
Our working hypothesis was that neither equation, 
irrespective of the method of analysis, was accurate in 
predicting the postoperative outcome in our hands.

II. Patients And Methods

One hundred and seventy two consecutive 
adult patients, undergoing emergency laparotomy for 
non-traumatic bowel perforation peritonitis in one of the 
surgical units at Guru Teg Bahadur Hospital and 
University College of Medical Sciences were studied 
prospectively over two years.  The physiological 
component of POSSUM data set was collected from 
parameters at admission before starting any kind of 
treatment intervention.  The operative component was 
computed after laparotomy and revised if patient 
underwent re-laparotomy.  Patients were treated as per 
their individual needs throughout their hospital stay.  
Previously given definitions1 of postoperative 
complications were used while recording morbidity as 
yes or no.  Mortality was also recorded as yes or no.  
Patients were discharged from the hospital only after 
satisfactory recovery.  All discharged patients were 
followed up in surgical outpatient department for a 
minimum of three months for treating early 
postoperative complaints (mostly wound related) and 
recording death within this period if any.  Expected 
mortality was calculated from POSSUM1 and P-
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To counteract this problem the Portsmouth 
modification of POSSUM (P-POSSUM) was evolved,4

and proved to be more accurate than POSSUM in 
predicting mortality.3,4  One recent report from India 
found both of these to be reliable for predicting the 
outcome when correct methods of analysis were used.5



 

  

 

 

 

 
  

 
 

 

 

 

 
 

  

 
  

 

 

 

 

 

 

 

 

Comparison of Possum and P-Possum as Audit Tools in Patients Undergoing Emergency Laparotomy for 

Secondary Bacterial Peritonitis 

© 2013  Global Journals Inc.  (US)

POSSUM4 equations using both linear as well as 
exponential methods as previously described.6  
Expected morbidity rates were calculated using 
POSSUM equation only as an equation of P-POSSUM 
for such purpose is still not available.  The ratio of 
observed to predicted mortality and morbidity (O:E) 
were also calculated for each analysis separately.  An 
O:E ratio above 1.0 indicates the risk is being under-
estimated while an O:E ratio under 1.0 indicates the risk 
is being over-estimated.6  Finally, X2 test was used to 
find any difference between predicted and observed 
rates of morbidity and mortality.  P<0.050 was accepted 
as significant.

III. Results

Indications for laparotomy are given in table 1.  
Mean (s.e.m.) age was 31.74 (2.42) and 138 (80%) were 
males.  Mean (s.e.m.) length of hospital stay was 12.79 
(0.98) days.  One hundred and ninety four (194) 
episodes of postoperative complications were seen in 
109 patients (table 2).  Twenty-three patients died during 
the stay in the hospital. During follow-up in outpatient 
department there were no dropouts and deaths.

a) Mortality by POSSUM Equation
The results with linear and exponential methods 

of analysis are shown in table 3 and 4, respectively.  
Both methods significantly over-predicted the risk of 
death.  The overall O:E ratio with linear analysis was 
0.32 (X2=57.35, 1 d.f, P<0.001).  The overall O:E ratio 
with exponential analysis was 0.25 (X2=111.26, 1 d.f, 
P<0.001).

b) Mortality by P-Possum Equation
The results of linear and exponential methods of 

analysis are shown in table 5 and 6, respectively.  Both
methods significantly over-predicted the risk of death.  
The overall O:E ration with linear analysis was 0.55 
(X2=11.37, 1 d.f, P<0.001).  The overall O:E ratio with 
exponential analysis was 0.27 (X2=92.30, 1 d.f, 
P<0.001).

c) Morbidity by linear and exponential analysis from 
POSSUM equation

These results are shown in table 7 and 8, 
respectively.  Liner method significantly over-estimated 
the risk of morbidity, overall O:E being 0.76 (X2=47.94, 1 
d.f., P<0.001).  Similarly, exponential analysis 
significantly over-predicted the risk of morbidity, with 
O:E being 0.81 (X2=23.27, 1 d.f., P<0.001).

Table 9 gives the summary of above findings.

IV. Discussion

A number of risk-adjusted scoring systems 
have been developed to suit audit of specialty-based 
practices such as cardiovascular7,8 and gastrointestinal9-

11 diseases and ICU-care.12 One of the most widely used 
scoring system is APACHE II. Though ideal for intensive 

care patients, its application has been validated in 
general surgical patients also. However, some of its well 
known limitations namely, need for repeated measure of 
variables for 24 h, too many variables, failure to take into 
account operative aspects, need for weighing tables for 
individual disease states and failure to predict morbidity, 
do not make it a popular choice with surgeons. 
Therefore, to audit the quality of care across the general 
surgical spectrum a simple scoring system, POSSUM, 
was developed in 1991.1  Following its development a 
number of trials proved its validity in general surgery set-
up.6,13-15 However, some authors subsequently reported 
that it over-predicted the outcome.4,16 Therefore, P-
POSSUM was evolved and a new equation was 
recommended.4 This equation has also been modified 
since then for better prediction.17It was suggested that 
the over-estimation of the outcome by POSSUM is 
largely because of employment of linear method of 
analysis instead of exponential, much against the 
recommendations of Copeland et al.6,18  This resulted in 
renewed interest in the use of POSSUM. A recent review 
heavily favors the use of POSSUM with proper analytical 
method but cautions against its use in patients with low-
risk of mortality.19

Despite this general advocacy for use of 
POSSUM and P-POSSUM as the risk-scoring system for 
audit purpose sufficient evidence from tropical countries 
is lacking. This is desirable as the patients and 
treatment facilities in these countries tend to be quite 
different from those in developed countries.  Patients 
here tend to present late, suffer from malnutrition and do 
not have access to world-class medical services.  Our 
preliminary study involving 75 patients with perforation 
peritonitis suggested that neither POSSUM nor P-
POSSUM were accurate in predicting the outcome 
(unpublished).  

Subsequently, this larger study was undertaken.  
Predicted mortality rates were derived using equations 
of both scoring systems and linear as well as 
exponential methods of analysis.  Since P-POSSUM 
equation has been not been proposed for deriving 
expected morbidity, it was used only for deriving 
expecting mortality.4 Expected morbidity was derived 
using POSSUM equations with linear as well as 
exponential methods of analysis.

Our results show that POSSUM grossly over-
predicted mortality by both linear as well as exponential 
method of analysis.  P-POSSUM equitation also over-
predicted mortality when analysed by either methods 
though linear analysis gave slightly better results than 
the other.  POSSUM equation also over-predicted 
morbidity when analysed by either method though 
exponential analysis gave slightly better results than the 
linear method.

It is difficult to find the exact cause(s) of over-
prediction in our study especially with availability of 
contrasting results of almost similar trial from another 
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Table 1 : Site of intestinal perforation (n=172) 

 

 

Site of perforation Number of patients (%) 
Gastro duodenal  70 (40.6) 
Jejunal  09 (5.2) 
Ileal  79 (45.9) 
Vermiform appendix  09 (5.2) 
Colonic  05 (2.9) 
 

Table 2 : Postoperative complications (seen in 109 
patients; number of complications is larger than number 
of patients because some had multiple complications) 

Complication Number 
Wound infection  80 
Deep (intra-abdominal) infection  27 
Anastomotic leak  23 
Wound dehiscence  21 
Chest infection  18 
Septicemia  09 
Others  16 

Table 3 : Linear analysis of mortality predicted by POSSUM 

Mortality group (%) Patients (n) Actual deaths (n) Predicted deaths (n) O:E ratio 
<10 4 0 0 - 

10-20 30 1 5 0.20 
20-30 35 2 9 0.22 
30-40 23 1 8 0.13 
40-50 21 6 9 0.67 
50-60 20 2 11 0.18 
60-70 17 3 11 0.27 
70-80 8 2 6 0.33 
80-90 6 2 5 0.40 
>90 8 4 8 0.50 

0-100 172 23 72 0.32 

Table 4 : Exponential analysis of mortality predicted by POSSUM 

Mortality group (%) Patients (n) Actual deaths (n) Predicted deaths (n) O:E ratio 
0-10 4 0 0 0.00 

0-100 172 23 86 0.27 
------------------------ -------------- ---------------------- ------------------------ -------------- 

10-100 168 23 92 0.25 
20-100 138 22 83 0.27 
30-100 103 20 67 0.30 
40-100 80 19 56 0.34 
50-100 59 13 44 0.29 
60-100 39 11 31 0.35 
70-100 22 8 19 0.43 
80-100 14 6 13 0.48 
90-100 8 4 8 0.53 
0-100 168+4=172 23+0=23 92+0=92 0.25 
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Secondary Bacterial Peritonitis 
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government institution in Delhi.5 Under-reporting of the 
in-hospital outcome and mortality beyond the period of 
the stay in hospital may be two important causes.  
However, we rule out under-reporting in our study as the 
consultant (SK) monitored the outcome on regular basis 
using strict suggested definitions.  We also rule out any 
deaths beyond the period of stay in the hospital as we 
followed-up all discharged patients in outpatient 
department for three months postoperatively. This 
means that evidence is probably not sufficient to 
advocate the use of POSSUM or P-POSSUM in our kind 
of set-up.  It is quite possible that a different regression 
equation is needed for predicting the outcome of the 
patients with life-threatening sepsis (such as secondary 
peritonitis) requiring emergency laparotomy.  It is also 
possible that more variables are needed to generate a 

new ‘usable’ score as many a factors, known to have an 
impact on outcome,4 have not been taken into account.  
Overall, the issue of suitability of either POSSUM or P-
POSSUM in our kind of set-up requires further evidence 
by way of larger studies involving similar patients.

Thus, it can be summarized that both equations 
have not proved successful for accurate prediction of 
the outcome from perforation peritonitis in our hands.  
As suggested earlier, this may be because of many 
factors related to patients, treatment-practices or 
database.  We feel that further studies are needed from 
third world countries addressing the suitability of either 
scoring system by standard analytical methods before 
employing the same freely for meaningful audit 
purposes.
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Table 5 : Linear analysis of mortality predicted by P-POSSUM 

Mortality group (%) Patients (n) Actual deaths (n) Predicted deaths (n) O:E ratio 
<10 60 2 3 0.67 

10-20 35 4 5 0.80 
20-30 29 5 7 0.71 
30-40 14 1 5 0.20 
40-50 11 2 5 0.40 
50-60 6 3 3 1.00 
60-70 3 0 2 0.00 
70-80 4 1 3 0.33 
80-90 7 3 6 0.50 
>90 3 2 3 0.67 

0-100 172 23 42 0.55 

Table 6 : Exponential analysis of mortality predicted by P-POSSUM 

Mortality group (%) Patients (n) Actual deaths (n) Predicted deaths (n) O:E ratio 
0-100 172 23 86 0.27 

10-100 112 21 62 0.34 
20-100 77 17 46 0.37 
30-100 48 12 31 0.38 
40-100 34 11 24 0.46 
50-100 23 9 17 0.52 
60-100 17 6 14 0.44 
70-100 14 6 12 0.50 
80-100 10 5 9 0.56 
90-100 3 2 3 0.70 
0-100 172 23 86 0.27 

Table 7 : Linear analysis of morbidity predicted by POSSUM 

Morbidity group (%) Patients (n) Actual morbidity (n) Predicted morbidity 
(n) 

O:E ratio 

<10 0 0 0 - 
10-20 0 0 0 - 
20-30 1 0 0 0.00 
30-40 2 0 1 0.00 
40-50 2 1 1 1.00 
50-60 5 1 3 0.33 
60-70 16 8 10 0.80 
70-80 33 17 25 0.68 
80-90 37 21 31 0.68 
>90 76 61 72 0.85 

0-100 172 109 143 0.76 

Table 8 : Exponential analysis of morbidity predicted by POSSUM 

Morbidity group (%) Patients (n) Actual morbidity (n) Predicted morbidity 
(n) 

O:E ratio 

0-100 172 109 86 1.27 
     

0-40 3 0 1 0.00 
------------------------ -------------- ---------------------- ------------------------ -------------- 

40-60 7 2 4 0.57 
50-60 5 1 3 0.36 

------------------------ -------------- ---------------------- ------------------------ -------------- 
60-100 162 107 130 0.83 
70-100 146 99 124 0.80 
80-100 113 82 102 0.81 
90-100 76 61 72 0.84 
0-100 172 107+2=109 130+4+1=135 0.81 
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Table 9 : Summary findings of O:E ratios for mortality and morbidity 

 POSSUM O:E ratio 
 

P-POSSUM O:E ratio 
 

Linear Exponential Linear Exponential 
Morbidity 0.76 0.81 - - 
Mortality 0.32 0.25 0.55 0.27 
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Abstract - Transurethral resection of the prostate(TURP) is the 
gold standard for the surgical treatment of benign prostatic 
hyperplasia(BPH)-related lower urinary tract symptoms 
(LUTS).

Objective : The main goal is to evaluate patients 
selection the complications and the outcome following TURP 
in (Gezira hospital for renal diseases and surgery) GHRDS.
Methodology : This study was a prospective, hospital based, 
small scale study conducted in the period between January 
2012 to June 2013 in Gezira Hospital for Renal Diseases and 
Surgery. Ninety four patients underwent TURP for (benign 
prostatic hyperplasia) BPH were included in this study. The 
management was done according to the European 
association of urological surgeons (EAU) guideline for the 
indication of surgery, procedure and postoperative 
treatment.The data was collected in a form of data sheet 
(patient's records, direct interviews and a pre-designed 
questionnaire). Data coded and fed in computer to handle 
statistical and mathematical procedure, using SPSS 
17(statistical package for social sciences).

Result : One hundred and thirty two patients were 
enrolled, twenty one patients were excluded due tunneling 
TURP for Ca prostate and 17 had incomplete follow up or 
record. Mean age of (69.02) years, mean hospital stay (1.5) 
days, mean follow-up of (7.19) month and mean operation 
time was (39.9) minute. Fortunately no mortality stated with 
significant improvement in international prostate symptoms 
score ( IPSS) on the long term (87.2%) and minimal 
complication like perforation occur in 2 patients (2.1%), while 1 
patient (1.1%) develop bleeding. 

Conclusion : The outcome of TURP in GHRDS is 
good with minimum intraoperative and postoperative 
complications.

Keywords : turp, ghrds, bph.

I. Introduction

PH is the most common benign tumor in men and 
its incidence is age related. The prevalence of 
histologic BPH in autopsy studies rises from 

approximately 20% in men aged 41 – 50 year to 50% in 
men aged 51 – 60 and to more than 90% in men older 
than 80 year. (1) TURP to treat BPH has been the gold 
standard for decades. It is still considered the standard

Author α : Registrar of general surgery (SMSB), M.B.B.S University of 
Gadarif Gezira Hospital for Renal Diseases and Surgery 
(GHRD&S),Wad Medani, Gezira State, Sudan. 
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Author σ : MBBS, MD, Associate Professor of Urology, Faculty of 
Medicine, Gezira University.
Author ρ : MBBS, MD. , SIUF, MScHPE. MEAU, BAUS, Professor of 
Urology &Transplantation, Faculty of Medicine, Gezira University.

as the “benchmark for surgical therapies” by the 
American Urological Association (2-3). Moreover, the 
European Urological Association considers TURP “the 
treatment of choice for prostates sized 30 to 80mL (4)

The most frequent indication (50–60%) for 
surgery is LUTS refractory to medical therapy. The 
following BPE/BPO complications are considered strong 
indications for surgery: (1) recurrent urinary retention (2) 
BPH- or BPE-related macro-hematuria refractory to 
medical therapy with 5a-reductase inhibitors (5-ARI) (3) 
renal insufficiency or upper urinary tract dilatation, (4) 
bladder stones and (5) recurrent urinary tract infection 
(UTI). About 20% of patients with mild or severe 
symptoms are treated using several types of surgical 
procedures. Among these, transurethral resection of the 
prostate (TURP) is considered to be the gold standard 
Conventional TURP uses monopolar technology (M-
TURP) and is associated with several adverse effects, 
including morbidity related to blood loss and 
disturbances of serum fluid and mineral balance. In 
seeking to improve these negative aspects, TURP using 
bipolar technology (B-TURP) has been developed. The 
only contraindications for TURP are untreated UTI and 
bleeding disorders. (5)

II. Patients and Methods

This study was a prospective, hospital based, 
small scale study conducted in the period between 
January 2012 to June 2013 in Gezira Hospital for Renal 
Diseases and Surgery. Ninety four patients underwent 
TURP for (benign prostatic hyperplasia) BPH were 
included in this study. GHRS is a tertiary hospital; all 
male patients with lower urinary tract symptoms with or 
without acute urinary retention (AUR) suggestive of BPH 
were evaluated according to the European guidelines. 
Patients were subjected to full history taking, physical 
examination, digital rectal examination (DRE), IPSS, 
prostate-specific antigen (PSA) measurement, routine 
lab tests, renal function test and  trans-rectal 
ultrasonography biopsy (TRUS)  for the patients whose 
PSA values was 4 and above or who had any other risk 
factor (nodule on the DRE or hypo echoic lesion on 
ultrasounds)  Patients who have pus cells in their urine 
analysis covered by antibiotic for 5 days. Urine for 
culture and sensitivity with antibiotic accordingly 
(uncountable pus cells or pus cells persist).  Small dose 
of Alfa blocker and or finaesteride were initiated and the 
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(uncountable pus cells or pus cells persist).  Small dose 
of Alfa blocker and or finaesteride were initiated and the 
patient assessed 1 week later by IPSS. For those who 
were candidate for surgery TURP was advised 
according to the size of the prostate with a volume 
below 60 gram, volume above than 65gms were for 
open prostatectomy. All patients were operated under 
spinal or general anesthesia as well as 1 g of ceftriaxone 
administered intravenously. The procedure was 
performed by a senior urologist with fair experience in 
TURP procedures or general surgeon trainees under 
supervision of the urologist. All patients were treated 
similarly, apart from the intervention. Conventional M-
TURP was performed with a 24F resectoscope 
(Olympus, Hamburg, Germany) and a loop electrode for 
TURP (5 mm diameter, Olympus), using an UES-30 
generator (Olympus) set at 110 W (cutting mode) and 
70 W (coagulation mode). Tap water used as irrigation 
fluid 60 cm height. Unipolar resection was performed 
with a 24F Resectoscope   set at 160 W (cutting mode) 
and 80 W (coagulation mode). All the prostatic chips 
were removed from the bladder at the end of the 
procedure by Ellik. Subsequently, a 22-24F three-way 
Foley catheter was inserted into the bladder and initiated 
irrigate the bladder with normal saline solution in the 
operating room. The patient will continue on injectable 
antibiotics and catheter removed in 3rd

III. Result 

 day 
postoperative .all patients were subjected to a schedule 
of follow up during which IPSS was assessed and other 
symptoms were evaluated and dealt with. 

One hundred and thirty two patients were 
enrolled, twenty one patients were excluded due 
tunneling TURP for Ca prostate and 17 had incomplete 
follow up or record. 

The mean age of (69.0±8).Most of the patients 
came from Gezira state (84%) but there were significant 
number from nearby States (Table 1) 

Table  1 :  Age and residence of patients underwent TURP 
in GHRDS January 2012- June 2013 

% NO Age 
50 - 59 
60 - 69 
70-79 

80 – 89 
90 -99 

13.9 13 
31.9 30 
37.2 35 

14.8 14 

2.2 02 

 

    
 

 
 

 

  
  
  
  

The mean prostate volume was (46.64 ±11.58) grams

 

The mean PSA level was (6.64±6.54) ng\dl

 

The mean operative time (39.94± 7.87) minutes

 

The mean hospital stay was (1.53±1.07) days.

 

Concerning the indications for surgery,45 
patients (47.9%)was due to refractory LUTS, while 18 
patients(19.1%) was due to recurrent urine retention.11 
patients (11.7%) had vesical stones. 8 patients (8.5%) 
had inguinal

  

hernias .6

  

patients (6.4%) had recurrent 
UTI and similar number had obstructive uropathy.

 

(table

 

2).

 

0TTable0T

 

2 :

 

Indications for TURP in GHRDS January 2012-

 

June 2013)

 

Indication

 

%

 

LUTs Refractory to medical therapy

 

47.9 %

 

Recurrent UTI

 

6.4 %

 

Obstructive uropathy

 

6.4 %

 

Recurrent AUR

 

19.1 %

 

Stones

 

11.7%

 

Hernia

 

8.5 %

 

Fortunately 89 patients (94.7%) had no 
intraoperative

 

complications. Perforation occurred in 2 
patients (2.1%), while 1 patient (1.1%) developed 
bleeding, another one developed hypotension and last 
one developed false passage. figure (1)
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8479Residency   Gezira state
Gadarif state
Sinar state

Kassala state
North Kurdfan state

6.46
4.34
3.23
2.12
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Figure 1 :  Intraoperative complications for TURP in GHRDS January 2012-June 2013 

Most of the postoperative complications that 
occurred was UTI in 16 patients (17%). 4 patients (4.3%) 
developed retrograde ejaculation, 3 patients (3.2%) 
developed urethral stricture, 2 patients (2.1%) 
developed incontinence and only one patients (1.1%) 
had urine retention. table (3).

 

Table 3 :

 

show postoperative complications

 

IV.

 

Discussion

 

A systematic review of the literature was 
undertaken two major databases (PubMed, MEDLINE) 
were searched, this is the first study addressed the 
complications and outcome of TURP in Sudan. One 
hundred and thirty two patients were operated upon, out 
of which 21 were excluded due tunneling TURP for Ca 
prostate, 17 had incomplete follow up or record. 

 

Data were obtained from 94 patients who 
underwent TURP studied in GHRDS in the period from 
January 2012 to June 2013 with mean age of (69.02) 
years (range, 50 to 93 years), mean hospital stay (1.5) 

days (range 1 to 7 days) and mean follow-up of
  

( 7.19 ) 
month. 

 
  

Fortunately no mortality was encountered. The 
study showed that most of the patients who underwent 
TURP age group were between 60 &

 

70 years and BPH 
was rare or even absent below the age of 50 years in 
Sudanese (1).The incidence of co-morbidity, DM, HTN 
or both increase with age inspite of that in the study, co-
morbidity only (13.8%) no significant intraoperative or 
postoperative complication or age related 
complications, which goes with Wilson JR

 

opinion and 
his group in study done in 2004, the population at 
present is older

 

but this does not carry additional co-
morbidity. (6) 

 

The majority of the patients had severe 
preoperative IPSS 67 patients (71.3%), while 27 patients 
(28.3%) have moderate IPSS. In our follow-up we found 
that the IPSS was markedly improved on the long term, 
82 patients (87.2%) had  

 

IPSS less than 7 points which 
comparable with the literature, in

 

reviewing the literature, 
various clinical studies, they noted that the chance of 
improvement of patients' symptoms after a TURP was 
70% to 96% confidence interval. The magnitude of 
reduction in symptom score was 85% (7). The 
postoperative IPSS was significantly lower than the 
preoperative and immediately postoperative values.

 

Concerning prostate volume the upper limit for 
the TURP is 60 gram in GHRD which is adopted 
according to their local facilities and experience, 
although the study showed that there were 3 patients 
with prostate volume more than 60 gram (70-75grams) 
and no intraoperative complication was recorded 

0
10
20
30
40
50
60
70
80
90

100

No 
complication

bleeding perforation false passage hypotesion

Series1

Postoperative complication

 

Frequency

 

%

 
 

NO

 

68

 

72.3

 
 

UTI

 

16

 

17.0

 
 

Stricture

 

3

 

3.2

 
 

urine retention

 

1

 

1.1

 
 

Incontinenance

 

2

 

2.1

 
 

retrograde 
ejaculation

 

impotence

 

4

 

0

 

4.3

 

0

 

 

Total

 

94

 

100.0
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specifically in those patients, however, in most of the 
international guideline American urology Association & 
European Urological Association consider prostates 
sized 30 to 80mL is optimum for TURP (4). Agarwal M, 
in study state that, the complication rate increased if the 
resected prostatic weight was 100 g or more (8). 
Strange enough Muzzonigro G and his group found that 
large prostate gland is a safe procedure without 
showing a different complication rate compared with 
TURP for recommended volumes (9). Panel’s opinion 
who has assumed that upper limit of the prostate size 
depends on the surgeon’s experience, resection speed, 
and resectoscope sizes (10). Increase the upper limit of 
the volume of the prostate from 60grm to 80gram may 
be justified by the above data concerning time of the 
operation and significant number of the successful 
operation in the study to increase the number of patients 
who benefit from TURP as gold standard and safe non-
invasive procedure and there was enough data in the 
literature to support the decision of performing TURP for 
a large prostate in terms of safety and efficacy (8) (9). 

45 patients (47.9%) the indication for surgery 
was LUTS refractory to medical therapy, which 
approximately goes with international figure 50 – 60% 
(5), while 18 patients (19.1%) was due to recurrent urine 
retention. Vesical stones 11 patients (11.7%). Hernia 8 
patients (8.5%). Recurrent UTI and obstructive uropathy 
6 patients for each (6.4%). 

All the patients except one patient subjected to 
spinal anesthesia which is important for early record of 
TURP syndrome, fortunately enough no single case of 
TURP syndrome stated in the study.  

Most of the patients 44 (46.8%) the operation 
had taken between 35 to 45 minute. Mean operation 
time was (39.9) minute, extremely lower than maximum 
time internationally which was less than 1 hour (11) up to 
90 minutes in some centre(7). Agarwal M, directly 
correlate the complications if the time exceeded 75 
minutes (8). Finding explains the absence of TURP 
syndrome in this study compared to 0% to 1.1% in one 
study (12). or (0.8% to 1.4%) in another one(13)(14). 
Hahn RG, stated that for TUR syndrome to develop, 
prolonged operation time, large prostates, and past or 
present nicotine abuse (15)  

Recently, Tascı Ali Ihsan had collected  data 
from the 3589 patients in Turkey highlighted that 
Intraoperative perforation of prostatic capsule or bladder 
neck was observed in 27 (0.75%) patients. Clot retention 
with secondary bleeding was observed in 81 patients 
(2.3%)(16). Perforation occur in 2 patients (2.1%), which 
goes with international figure ranging between 0.75% to 
2% in two study respectively (16)(12). Bleeding 
developed in only one patient (1.1%), compared with 
literature bleeding which requires transfusions ranging 
between (2.0% to 2.9%)(13)(14) and 2.0% to 4.8% (12) 
in two study, it was far low, justified by the preoperative 

use of finaesteride which reduce intraoperative bleeding 
significantly (17)(18) or The advantages of using a 
larger, continuous flow, resection sheath were improved 
irrigation and vision with lower irrigation pressures. This 
contributes to better homeostasis hence the absence of 
blood transfusion and the absence of TUR syndrome 
observed in this study. One patient (1.1%) develop 
hypotension in the absence of bleeding or vomiting 
which could be considered as a complication of spinal 
anesthesia,  and last one had false passage(1.1%). 

Most of the postoperative   complications were 
UTI in 16 patients (17%) which was higher in 
comparison to the literature (3.6% to 4.2%) (13) (14) the 
majority responded to the treatment with oral antibiotics. 
A great effort should be done in this aspect of the study 
to clarify the cause of the UTI, appropriate preoperative 
antibiotics regimes and drug resistance and the timing 
of catheter removal. 4 patients (4.3%) develop 
retrograde ejaculation, in the literature retrograde 
ejaculation is due to injury of preprostatic (internal) 
sphincter system. (1)The re-intervention rate for urethral 
strictures identified in this study were 3 patients (3.2%)  
Compared to the incidence of strictures quoted in the 
literature (2.2–9.8%) (19) (20) (21) was acceptable or 
even lower compared to F. Kallenberg  and his group for 
long term follow urethral stricture was 14%(22) 2 patients 
(2.1%) develop incontinence and only one patients 
(1.1%) develop urine retention he was for re-doing  of 
TURP for incomplete surgery due to intraoperative 
perforation ( stop procedure).  

Most of the postoperative complications 
occurred in 26 patient (73.1%) who underwent TURP 
due to LUTS refractory to medical therapy   followed by 
those who had AUR (15.4%). In fact Chen JS and his 
colleague in Taiwan found that those with AUR who 
were treated by TURP were associated with a higher risk 
of complications (23). No case of impotence recorded.  
          Most of the patients 64 (68.1) stay for 1 day post-
operatively with mean of (1.53) days and 1.07 standard 
deviations,  which indicate that TURP is safe procedure 
did not need long  hospital admission , and those who 
need longer hospital admission who develop 
complications or their bladder wash take more than 0ne 
day to clear.     Mean follow up was (71.9) month, 
minimum 2 moth for those who were operated at the 
end of the study, maximum 14 month and (4.01) 
standard deviation. 

V.
 Conclusion

 

The outcome of TURP in GHRDS is good with 
minimum intraoperative

 
and postoperative 

complications comparable with which has been 
encountered in the literature with little increase 
postoperative UTI which needs evaluation by further 
study.   

© 2013  Global Journals Inc.  (US)
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arteries and the association of age, sex, diet, socio-economic status, smoking and alcohol 

consuming habits with atherosclerosis.  

Methods : Heart specimens were obtained from medicolegal autopsies. Sections from 
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affected more than females. Age has a dominant influence on atherosclerosis, it increased with 
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consumption and cigarette smoking trends have dominant role in acceleration of atherosclerotic 
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Abstract - Atherosclerosis is a complex and common disease 
contributing to increased mortality and morbidity. The exact 
global incidence of atherosclerosis is beyond calculation. 
Autopsy studies can provide information about the impact and 
course of atherosclerosis. Present study is undertaken to 
study the spectrum and distribution of atherosclerotic lesions 
in the coronary arteries and the association of age, sex, diet, 
socio-economic status, smoking and alcohol consuming 
habits with atherosclerosis. 

Methods : Heart specimens were obtained from 
medicolegal autopsies. Sections from representative areas 
were studied for gross and microscopic evidence of 
atherosclerosis. 

Results : Among the 50 cases studied 35 were males 
and 15 were females. Coronary arteries of 24 males (72.72%) 
and 9 females (27.27%) showed atherosclerosis. Males were 
affected more than females. Age has a dominant influence on 
atherosclerosis, it increased with age. 33 (66%) cases showed 
coronary atherosclerosis. Upper class, obesity, alcohol 
consumption and cigarette smoking trends have dominant role 
in acceleration of atherosclerotic lesions. Religion and 
vegetarianism have lesser affect on atherosclerosis. Among 
coronaries, left anterior descending artery is most commonly 
involved. 

Conclusion : Autopsy studies play a vital role in 
unraveling the spectrum and occurrence of atherosclerosis. 
Atherosclerosis is a complex and multifactorial disease. 
Smoking and alcoholism can accelerate the development of 
atherosclerosis. The incidence of atherosclerosis in 
developing countries (like India) is same as developed 
countries.  

Keywords : autopsy, atherosclerosis, coronary arteries.

I. Introduction

he disease atherosclerosis has great relevance 
today. Atherosclerosis is a distinctive form of 
arterioscleorosis known from ancient times. The 

terms ‘athere’ (meaning-porridge) and sclerotic 
(hardening or fibrosis) derived from Greek terminology, 
do not represent the complete morphology of disease.
Despite   our familiarity with this disease, 
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some of its fundamental characteristics remain poorly
recognized and understood. The cause and 
pathogenesis of atherosclerosis remains subject of lively 
speculation and controversy.1

Atherosclerosis is a pathological entity and a 
multifactoid disease of large and medium sized arteries, 
characterized by plaque like intimal deposits which 
contain neutral fats, cholesterol, lipophages, blood 
elements, at times, other evidence of hemorrhage and 
calcium deposits. Complications of which are disastrous 
– ischaemic heart disease, cerebral stroke, peripheral 
gangrene and so on. It is a pandemic, percentage 
incidence of morbidity varies from country to country. It 
is a modern epidemic in U.S.A., Europe, Canada, New 
Zealand and Australia.2

Among the diseases in the western world, 
atherosclerosis is overwhelmingly the prime disorder 
leading to death and serious morbidity. Despite recent 
reduction in mortality of coronary heart diseases (CHD) 
about 50% of all deaths in US are still attributable to 
atherosclerosis related diseases.1 The developing 
countries such as India, Singapore, Malaysia and Sri 
Lanka are catching up and registering a steady increase 
in the mortality rates due to atherosclerotic heart 
diseases.3 In India coronary heart disease accounts for 
10-15% of all cardiovascular diseases.4

The exact global incidence of atherosclerosis is 
impossible to calculate because it can exist without 
producing any symptoms or signs. These asymptomatic 
cases can be diagnosed only if an autopsy is done, in 
all cases of death due to any cause. However, the 
magnitude of the problem can be assessed by looking 
at the mortality rates in different countries due to 
atherosclerotic heart disease. In a survey conducted in 
males in the 45 to 54 years age group,5 the mortality 
rates due to atherosclerotic heart disease in different 
countries are lowest in Japan (8%) and highest in 
Finland (41%). In U.K., U.S.A., and Canada the average 
mortality rate is 36%. The disease is increasing in 
countries undergoing industrialization.6

Unfortunately, in India there are no statistics 
giving the national incidence of this disorder.3 However, 
Padmavathi and associates,7 gave the average 
incidence of atherosclerotic heart disease in seven 
different states during 1958-59 as 0.51% per 1,000 
population. In another study conducted at All India 
Institute of Medical sciences, New Delhi, with the help of 
autopsy studies and taking atherogenic index as an 
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indicator, the incidence of coronary heart disease is 
given as 35.5% in males and in females as 14%.

Although global incidence, a wide range of 
variation in the prevalence and severity of 
atherosclerosis has been shown to exist in different 
geographic population. Against this background the 
present study has been taken in order to determine the 
severity and distribution of coronary atherosclerosis in 
the selected autopsies of the deaths occurring in 
general population Karnataka state, which has good 
representation of all social classes. 

5 

II. Methodology 

a) Materials And Methods 
The material for the present study included 50 

(fifty) heart specimens obtained from medico legal 
autopsies performed in the Department of Forensic 
Medicine, Basaveshwara Medical College and Hospital, 
Chitradurga and other heart specimens received at the 
Department of Pathology, Basaveshwara Medical 
College and Hospital, Chitradurga, sent for 
histopathological examination to define any suspected 
cardiovascular pathology. Hearts were obtained by 
standard procedures from all autopsies. 

The age, sex and relevant information including 
age, sex, socio-economic status, dietary habits of the 
deceased were obtained from the informant 
accompanying the deceased. 

The methods used for the analysis of the 
material was as per the procedure recommended by 

1. White, Edward and Dry (1950).
2. Gore and Tejada (1957).

8 

3. W.H.O. study  group (Technical report series, 1958, 
1962, 1964).

9 

All autopsies were carried out within four to 
twenty four hours after death. 

10,11,12 

All the specimens of right and left coronary 
arteries blocks were taken at a particular fixed distance 
at from 1.5 cm and 3 cm from the Ostia, also From the 
circumflex branch of the left coronary artery, bits were 
taken at the same distance form the point of branching 
of the left coronary artery into anterior descending and 
circumflex branches. Additional bits of tissue were taken 
from other regions of the vessels which showed 
stenosis. This stenosis is graded based on the luminal 
narrowing of the coronaries when examined by hand 
lens and is graded from grade 0 (no narrowing / normal) 
to grade IV (complete obliteration).  
Grade – 0         :      Normal 
Grade – I           :      1-25% stenosis 
Grade – II          :       26-50% stenosis 
Grade – II          :       51-75% stenosis 
Grade – IV        :       76-100% stenosis 
 The bits of the tissue were fixed in 10% formalin 
and embedded in paraffin. Sections for histological 
study were taken from the paraffin blocks and stained 

with haematoxylin and eosin. Special stains were also 
done whenever indicated, namely Verhoeff and Van-
Gieson’s for demonstration of elastic tissues, smooth 
muscle and collagen, and Alcain blue for the 
demonstration of mucopolysaccharide ground 
substance. All histological sections were studied for 
microscopic evidence of atherosclerotic lesions. 

III. Results 

The coronary arteries of fifty specimens of heart 
were examined in the department of Pathology, 
Basaveshwara Medical College and Hospital, 
Chitradurga, observations made from the study are as 
follows: 

The youngest subject was 19 years and the 
oldest was a male of 80 year age, forming a age range 
of 19-80 years. The majority of the cases were from 3rd 
to 4th

Table 1: Smoking and Atherosclerosis 

 decades of life forming 58% of total number of 
cases studied. There were 35 males and 15 females in 
the ratio of 2.5:1. Among the fifty cases studied 33 
cases showed evidence of coronary atherosclerosis. 

Habit of 
Smoking 

No. of 
cases 

Positive cases  
No. of 
cases  Percentage  

Smokers 24 19  79.16  
Non-smokers 26 14  53.84  

Total 50 33  -  

The above table showed higher incidence in 
smokers (79.16%). When compared to non-smokers 
(53.84%). 

Graph 1: Smoking and Atherosclerosis 

 
 
 
 
 
 
 
 
 
 
 
  

 2 : Alcoholism and Atherosclerosis 

Alcoholism 
and habit 

No. of 
cases 

Positive cases  
No. of 
cases  Percentage  

Alcoholics 23 18  78.26  
Non-alcoholics 27 15  55.55  

Total 50 33  -  

Incidence of atherosclerosis was greater in 
alcoholics (78.26%) than in non-alcoholics (55.55%). 
 

19

14

Smokers Non-smokers
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Graph  2 : Alcoholism and atherosclerosis 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 

Table  3 : Coronary Atherosclerosis 

Age group Sex Total No. of 
cases 

No. of 
positive 
cases 

Total positive Percentage 

11-20 Male 2 2 
2/4 50 

Female 2 0 
21-30 Male 6 4 

5/8 62.5 
Female 2 1 

31-40 Male 12 7 
10/17 64.7 

Female 5 3 
41-50 Male 8 5 

8/12 66.66 
Female 4 3 

51-60 Male 5 4 
5/6 83.33 

Female 1 1 
61-70 Male 1 1 

2/2 100 
Female 1 1 

70 and above Male 1 1 
1/1 100 

Female 0 0 
  50 33 33 66 

Of the 50 cases studied 33 cases showed 
coronary atherosclerosis. This table shows that coronary 
atherosclerosis will increase with age and it also shows 
that males are more affected i.e., 24 cases (72.72%) and 
females are affected in 9 cases (27.27%). The coronary 
atherosclerosis was much common in males but after 5th

Graph 3
 
: Coronary Atherosclerosis

 

 

decade it takes the same course in both male and 
female. 

 

 
 
 
 
 
 
 
 
 
 
 
 

Of the 50 heart specimens studied 33 showed 
coronary atherosclerosis with various histological 
changes such as fibroblastic activity, 
mucopolysaccharide deposition, degeneration of 
internal elastic lamina, accumulation of lipid cholesterol 
crystals, hyalinization, calcification and hemorrhage. 

 

Salient features of atherosclerotic lesions
 

i.
 

Fatty streaks. 
 

ii.
 

Fibrous plaques.
 

iii.
 

Atheroma.
 

  
Histological, examination of 

representative plaques in the second and third decades 
showed the presence of fat with little or no cellular 
reaction. In the 4th

 
and 5th

 
decades, there was generally 

a fibrous tissue reaction to the presence of fat. By the 5th

 

 

decade, the fibrous reaction had become more 
pronounced and was associated with degenerative 
changes.

 

. 
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Fig. 1: Heart along with coronary arteries and aorta upto 
its bifurcation 

 

Fig. 2 : Coronary artery showing obliteration of the 
lumen by atheromatous plaque 

 

Fig. 3 : Cut section of coronary artery showing 
atheromas 

 

Fig. 4 : Athromatous plaque with complete obliteration 
of the lumen  (Grade IV stenosis) with cholesterol clefts 
and calcification (H&E x 50) 

 

Fig. 5 : Atheromatous plaque which shows recanlisation 
in coronary artery  (H&E x 50) 

 

Fig. 6 : Atheromatous plaque with Grade IV stenosis 
collagen has stained blue and smooth muscle- red 

colour (Masson’s Trichrome stain x 50) 

© 2013  Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

22

V
ol
um

e 
X
III

 I
ss
ue

 I
II 

 V
er
sio

n 
I

Y
e
a
r

01
3

2
(

)
I



IV. Discussion 

The autopsy study provides a means of 
understanding the basic process which sets a stage for 
clinically significant atherosclerotic cardiovascular 
disease. There is no valid method of sampling of living 
population. It was, therefore, considered that deaths 

suspected due to cardiovascular pathology, probably 
provide the best sample of the living population for 
studying atherosclerosis. Many epidemiological studies 
have brought to light a number of factors that are of 
indisputable importance in the development of 
atherosclerosis. 

Table 4 : Percentage incidence of atherosclerosis in various studies 

 Study Place Percentage 
1. Wig and associates (1962) North India 13 64 
2. Enos et al., (1953) Korea 14 77.3 
3. Subramaniam R. et al., (1964) Madras 15 62 
4. Bhargava and Bhargavan (1975) North Karnataka 16 69.9 
5. Shirani J et al., (1995) USA 17 65 
6. Strong J.P. et al., (1999) USA 18 60-80 
7. McGill et al., (2000) USA 19 58 
8. Present Study karnataka 66 

The percentage incidence of atherosclerosis in 
various studies ranged from 58% in the study by Mc Gill 
et al., in United States to 77.3% by Enos et al., among 
soldiers killed in action in Korea. In present study, the 
incidence was 66% which was almost comparable to all 
studies and nearly equal to Wig and Associates, Shirani 
J et al., studies.

 

Table
 

5 :
 

Shows age range in different studies in 
comparison with the present study

 

 Study Age range 

1. Wig and Associates, (1962) 0-80 13
 

2. Enos et al., (1953) 18-48 14
 

3. Subramaniam R. et al., (1964) 2.5-94 15
 

4. Bhargavan and Bhargava, (1975) 0-90 16
 

5. Shirani J. et al., (1995) 71-80 17
 

6. Strong J.P. et al., (1999) 15-36 18
 

7. McGill et al., (2000) 15-34 19
 

8. Present study 19-80 

The age group in above studies varied from 
neonates to 94 years, whereas in the present study, it 
was 19 to 80 years. The minimal age was almost equal 
to Enos et al., Strong J.P. et al., and McGill et al. The 
maximal age was similar to Wig and Associates and 
Shirani J. et al. 

The prevalence and extent of atherosclerosis 
quite clearly increased with age. The datas of different 
studies are compared in Table - 8. 

 
 
 
 
 
 
 
 
 

Table  6 : Comparison of percentage of involvement by atherosclerosis in each decade of life in different studies 

Decade 
Wig and Associates 
(1962)

Bhargava and Bhargava 
(1975)13

 Present study 16
 

No. with 
lesions % No. with 

lesions % No. with 
lesions % 

< 1 year - - 0/13 0 0 0 

1st 2/18  Decade 11 2/20 10 - - 

2nd 7/18  Decade 38 2/21 10 2/4 50 

3rd 24/38  Decade 63 12/30 40 5/8 62.5 

4th 23/24  Decade 95 21/25 84 10/17 64.7 

5th 23/25  Decade 92 17/21 80 8/12 66.66 

6th 19/19  Decade 100 10.12 83 5/6 83.33 

7th 8/9  Decade 88 3/3 100 2/2 100 

8th -  Decade - 1/1 100 1/1 100 

In the present study the cases from the first 
decade were not included as the disease started in the 
2nd

 

decade, as stated by Gore et al (1960).9

 

Wig 13

In the 2
 

and 
associates observed that atherosclerosis started 
appearing in teen age itself.

 

nd

 

decade, the incidence of 
atherosclerosis was 50% in the present study which was 
higher compared to Wig13

 

and Associates Study (38%) 
and Bhargava’s16

 

Study (10%).

 

This may be due to small 
sample survey.
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Results of third decade were almost similar to 
the Wig and Associates, 40% incidence in the 
Bhargava’s Study which was lesser when compared to 
present study (66%). The increase of incidence in our 
study may be due to change of life style of people in 
recent decades. 

After fifth decade almost all the cases in the 
present study showed the evidence of atherosclerosis. 
The present study was almost comparable to the above 
studies in the remaining decades.  

V. Conclusion 

The present study concludes that coronary 
artery atherosclerosis is common in majority of cases. 
Atherosclerosis is a complex and multifactorial disease. 
Age has a dominant influence. Males are affected more 
than females. Smoking and alcoholism can accelerate 
the development of atherosclerotic lesions, though they 
are not atherogenic on their own. 

All the observation in the present study showed 
that the incidence of atherosclerosis in the developing 
countries (like India) is same as developed countries. 
There is need of life style change in general public as 
well as cardiologists and treating physicians to think of 
early treatment, to avoid untoward complications. 
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Abstract - Background/Aims: Prostate cancer is fourth most common male cancer, recent data showed 

an increased incidence among Sudanese males and it is becoming a major medical problems and 

gained increased attention from Sudanese urologists.  

Objective: To detect patients with prostate cancer, in prostatectomy specimens, with normal 

preoperative PSA levels. To try to suggest a base line level of PSA above which prostatectomy should not 

be performed unless having a histological tissue diagnosis.  

Materials and methods: This is descriptive, prospective cross sectional, hospital based study, 

conducted at Soba University Hospital, Omdurman Military Hospital, IbnSina specialized Hospital in the 

period from September 2012 to August 2013All patients above 40 years of age undergoing prostectomy 

with normal PSA levels in the above mentioned hospitals were enrolled in this study, their surgical 

specimens was sent for histology. 

Results: The PSA level was below 4ng/ml in all cases, with a mean of 1.85ng/dl (total), and 

0.36ng/dl free PSA. The histology of the prostatectomy specimens showed adenocarcinoma in 14 Pts 

(13.1%) and BPH in 93 pts (86.7%).  

Conclusion: There was a detection rate of (13.1%) among patients with PSA below ng/ml, with 

high grade Gleason scores. Suspicious DRE in low PSA patients enhances the cancer detection rate.  
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Incidence of Carcinoma of the Prostate in 
Patients with Normal Prostatic Specific Antigen 

Following Prostatectomy  
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Abstract - Background/Aims: Prostate cancer is fourth most 
common male cancer, recent data showed an increased 
incidence among Sudanese males and it is becoming a major 
medical problems and gained increased attention from 
Sudanese urologists.  

Objective: To detect patients with prostate cancer, in 
prostatectomy specimens, with normal preoperative PSA 
levels. To try to suggest a base line level of PSA above which 
prostatectomy should not be performed unless having a 
histological tissue diagnosis.  

Materials and methods: This is descriptive, 
prospective cross sectional, hospital based study, conducted 
at Soba University Hospital, Omdurman Military Hospital, 
IbnSina specialized Hospital in the period from September 
2012 to August 2013All patients above 40 years of age 
undergoing prostectomy with normal PSA levels in the above 
mentioned hospitals were enrolled in this study, their surgical 
specimens was sent for histology. 

Results: The PSA level was below 4ng/ml in all cases, 
with a mean of 1.85ng/dl (total), and 0.36ng/dl free PSA. The 
histology of the prostatectomy specimens showed 
adenocarcinoma in 14 Pts (13.1%) and BPH in 93 pts (86.7%).  
Conclusion: There was a detection rate of (13.1%) among 
patients with PSA below ng/ml, with high grade Gleason 
scores. Suspicious DRE in low PSA patients enhances the 
cancer detection rate.  

 

he fourth most common male malignant neoplasm 
worldwide is prostatic cancer, 18% of American 
men were affected with causing death in 3% 

in2005. (1)In Japan death from prostatic cancer was 
one- fifth to one-half the rate in United States and 
Europe in the 1990s. (2) It has gained increased 
attention from Sudanese urologists owing to its rapidly 
increasing incidence as recent reports have 
indicated.(3)  

Prostatic cancers vary widely across the world, 
with the south and west Asia detecting less frequently 
than in Europe, and especially in United states. Prostatic 
cancer tend to develop in men over the age of fifty, and 
it’s the second leading cause of cancer related death in 
men in the  United  States. (4) However many  men  with 
 
Author α : University of Kassla (MBBS), First Part General 
Surgery(SMSB).  
Author σ : Consultant urologist ,MCS (U of K),MD (U of K) Elaimam 
Ibrahim Mohammed Elaimam  Registrar general surgery (SMSB).  
E-mail : dr_elaimam@yahoo.com 

prostatic cancer never have symptoms, undergo no 
therapy, and eventually die of other unrelated causes 
.Many factors including genetic diets, have been 
implicated in the development of prostatic cancer .The 
presence of the prostatic cancer may be indicated by 
symptoms, physical examination, prostatic specific 
antigen( PSA ) and biopsy. Prostatic-specific antigen 
increases the cancer detection but does not decrease 
mortality. (5) The American cancer Society position 
regarding early detection is research has not yet proven 
that the potential benefits of testing outweigh the harms 
of testing and treatment. The American cancer society 
believes that men should not be tested without learning 
about we know and don’t know about the risks and 
possible benefit of testing and treatment Starting at age 
50, if African American or brother or father suffered from 
condition before age of 65 he would know pros and 
cons of testing so you can decide if testing is the choice 
for you.(6) The only test that can fully confirm the 
diagnosis of prostatic cancer is biopsy, the removal of 
small pieces of the prostate for microscopic 
examination.There are also several other tests that can 
be used together for more information about prostate 
and urinary tract. Cystoscopy shows the urinary tracts 
from the inside the bladder, using a thin flexible camera 
tube inserted down the urethra. Transurethral 
ultrasanography creates a picture of the prostate using 
sound waves from the probe in the rectum. Prostatic 
specific antigen (PSA) testing, PSA is 
Kallikrein111seminin, semenorgelase, gama-
seminoprotein and P-30 antigen is a 34KD glycoprotein. 
While PSA testing may help 1 in 1000 avoid death due to 
prostatic cancer, 4 to 5 in 1000 would die from prostatic 
cancer after 10 years even with screening.  

PSA levels between 4 and 10 ng\ml are 
considered to be suspicious and consideration should 
be given to confirming the abnormal PSA with repeat 
test.If indicated prostatic biopsy is performed to obtain 
tissue sample for histopathology analysis. In the United 
Kingdom the National Health Service (2005) doesn’t 
mandate, nor advice for PSA tests, but allows patients to 
decide based on their advice (7) PAS is normally 
present in the blood at very low levels. The reference 
rate of less than 4ng\ml for the first commercial PAS 
test, the Hybritech tandem-PSA test released in 

T 
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February 1986, was based on study that found 99% of 
472 apparently healthy men had a total PSA level below 
4ng\ml, the upper limit of normal is much less than 
4ng\ml (6) Increase level of PSA may suggest the 
presence of prostatic cancer .However prostatic cancer 
can be present in the complete absence of an elevated 
PSA level, in which case the result would be false 
negative.(8)  

Large series have shown that 21-43% cancers 
will occur in patients with PSA in the normal range (0-4 
ng/ml)(9) in this study none of the cancer patients has 
abnormal PSA. The choice of a PSA threshold or cut 
point above which one would recommend further 
evaluation to rule out prostate cancer (prostate biopsy) 
is controversial (Carter, 2000; Catalona et al, 2000b, 
2000c.(10) Although the PSA threshold of 4 ng/mL has 
been most commonly used, the PSA threshold that most 
efficiently balances the dual goal of reducing cancer 
mortality and reducing unnecessary testing (PSA 
measurements and biopsies) is not known. Many 
studies have made an effort to evaluate other thresholds 
to maximize the positive biopsy rate of PSA-based 
screening.  

In the Sudan there was study titled Prostatic 
Specific Antigen versus Digital rectal examination as 
screening for prostatic cancer in Sudanese patients. A 
prospective study carried out in Elgezira Hospital for 
Renal Diseases and Surgery in the period June 2003-
May 2005. An elevated PSA and DRE pointedto the 
diagnosis of prostate cancer in 100% and 88.9% 
respectively. The rate of prostate cancer detection 
showed to be 26% for combination of the positive DRE 
and PSA > 4 ng/ml, while it was only 4.1% in BPH 
patients. (11)  

In a study carried out in the Urology Clinic of 
Soba University Hospital from August 2008 and January 
2010 titled significance of serum total prostatic antigen 
and DRE in the diagnosis of prostatic cancer. The 
outcome was that combining DRE and tPSA test 
increase the sensitivity, specificity of prostatic cancer 
detection. (12)Prostate cancer is diagnosed in about 1% 

of men aged 50, rises abruptly in the sixth and seventh 
decade of life, the highest incidence being recorded in 
the seventh and eighth decade of life NAZ KR.(13)  

 

A total of 107 patients were included in the 
study, their ages ranged between 50-95 years, with a 
mean age of 67 years (table1).  

The PSA level was below 4ng/ml in all cases, 
with a mean of 1.85ng/dl (total), and 0.36ng/dl free PSA. 
FPSA/tPSA ratio was is 1.4-50% with a mean of 18.4%, 
PSA density was o.02-2.2 with a mean of o.27 in 107 
patients. From the 14 pts with prostate cancer 5 
pts(35.7%) presented with acute urine retention,7 
pts(50%) had haematuria and irritative symptoms of 
(frequency, urgency, dysuria, nocturia) in( 12 
pts(85%),13 pts(92%),11 pts(78.5%), 6 pts (42.8%) 
respectively. Obstructive symptoms as weak stream and 
dribbling were found in 7pts(50%),9(64.2%) respectively. 
4pts (28.5%) complained of back pain, 2 pts (14.2%) 
were smokers,consuming more than 10 cigarette per 
day. Positive family history of prostatic cancer was 
found in 2pts (14.2%). The histology of the 
prostatectomy specimens showed adenocarcinoma in 
14 Pts (13.1%) and BPH in 93 pts (86.7%) chart ( 2). The 
mean age of the patients with prostatic cancer was 72.7 
years, ranging from (57-87) years table (2), with PSA 
ranging from (0.02 -3.4ng/ml) with a mean of 1.7ng/ml, 
the free PSA was between 0.00-0.8ng/ml with a mean of 
0.33ng/ml. The Gleason score was ranged from 3-7 with 
a mean of 4.6, 3pts(21.4%) had a score of 7, in 4 
pts(28.5%) a Gleason score of 5 was found and 5 
pts(35.7%) had a Gleason score of 5 table (21). In this 
study when correlating tPSA to the Gleason score we 
found that pts who had cancer with tPSA level ranging 
from 0.02-1.02/ml had Gleason score of <4,tPSA 
ranging from 1.02-2.05ng/ml had Gleason score of 4-6 
and Gleason score of more than 6 the tPSA was more 
than 2.05.ng/ml. 

Table 1 :

   

Age distribution in 107 pts

 

 

>80

 

71-80yrs

 

61-70ys

 

51-60yrs

 

40-50 yrs

 

Age 

 
 

Total

 

12

 

27

 

38

 

29

 

1

 

107

 

11.2%

 

25.2%

 

36.5%

 

17.1%

 

0.93%

 

Table 2 

 

:

 

Age distribution in 14 patients

 

Total 

 

Percentage 

 

Number 

 

Age 

 

14

 

 
 

100%

 
7.1%

 

1

 

50-60 year

 
 

35.7%

 

5

 

61-70 year

 

42.4%

 

6

 

71-80 year

 
 

2

 

81-90 year
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Table (21).The Gleason score in 14 pts and their tPSA ranges

 
Total 14 
 
100% 
 

>6 4-6 >4 Gleason 
score 

4 5 5  
42.8% 35.7% 35.7% 
>2.05ng/ml 1.03-2.05ng/ml 0.02-1.02ng/ml tPSA ranges 

Chart no (2). The frequency of Ca prostate in 107 pts 

 

In this study group the patients ages were 
between 50 and 95 years of age, the commonest age 
for cancer was between 70-79 years, their tPSA range 
was between 0.3- 3.2, this is in contrast to a study 
conducted in Austria that showed that prostate cancer 
with a PSA value of 2 - 3.9 ng/ml occurs in younger 
patients.(13) It has been noticed that African males have 
in general higher tPSA values than European men.(14) 
In African men the cut off points for ages 50-59 years 
were (6.5 ng/ml), 60-69 years was (11.3ng/ml), 70-90 
years was (12.5 ng/ml) .(15) A Sudanese study showed 
that age specific reference ranges in Sudanese men 
were even lower, cut off points for ages 50-59 years are 
(0 – 3.02 ng/ml), 60-69 years (0 – 3.8 ng/ml), 70-90 
years (0 – 8.7 ng/ml). (16)  

Literature reported that most of prostate 
cancer patients present with no symptoms initially 
because of the peripheral location of the tumour in the 
prostate gland. (17) The lower urinary tract symptoms 
present after invasion of the urethra and the prostate. 
(18) In this study the most common presenting 
symptoms were urgency, frequency and dysuria (80 - 
92%) of patients; these symptoms are collectively known 
as LUTS. Most of our patients presented late after the 
establishment of their symptoms and were included in 
the study with symptoms and signs that warranted 
surgical intervention. In a study by Willam Hamilton, 
Deborah J Slap, they reported that most cases 
presented with urinary symptoms that uncovered their 
disease; these symptoms were urinary retention, 
frequency, hesitancy and nocturia which most probably 
represent enlargement of the prostate gland.( 17 )  

Haematuria was present in 50% of patients in 
this study; a Belgian study (19) reported haematuria as 
the presenting symptom in 10.3% of all urologic cancer 
and recognized it as a risk for urologic cancer. Hamilton 

and Deborah reported haematuria as having a PPV of 
1% in prostate cancer patients which accords with the 
figure in the Belgian study, as bladder and renal cancer 
will account for the majority of malignant causes of 
haematuria. (17 )  

Urine retention in this study was present in 35% 
of patients, in the same study by Hamilton, retention had 
the strongest association with prostate cancer.(20) They 
concluded that cancer should be clearly considered as 
a possibility when the PPV for  retention is 3.1%. They 
argued that the risk for prostatic cancer is higher in 
symptomatic older men, and the results supported 
diagnostic testing in these circumstances, since some 
cases reported symptoms over 6 months before 
diagnosis. They concluded that diagnostic testing by 
such time period may not improve mortality but should 
at least allow for early remission of symptoms.( 17 )  

In our study group regarding the risk factors for 
prostate cancer, positive family history was found in 
three patients (14.2%) of whom two had prostate 
cancer. The international reference studies show that 
positive family history of prostate cancer in 1st degree 
relatives (brothers) will double the risk of developing the 
disease. (21) Only nine patients were smokers 
consuming more than 10 cigarettes per day, the low 
exposure to risk factors in our study group may explain 
the relatively low incidence (13.1%) of prostate cancer 
among our patients compared to (15%) in international 
references.  

Currently the suggested PSA cutoff to biopsy a 
male patient for screening differs between 2.6-4.0 ng/ml 
(22). In this study the results showed that half of the 
patients with prostate cancer had a PSA of (1.2 – 2.1 
ng/ml), which is way below the cut-off point suggested. 
The group of patients in our study within the reference 
range of tPSA (<4 - >2.1) represented 14% of the study 
group. This suggests that the cut off point for screening 
should be lowered for our Sudanese patients. Most of 

86.9

13.1

BPH

Ca prostate

Incidence of Carcinoma of the Prostate in Patients with Normal Prostatic Specific Antigen Following 
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the studies are conducted in European patients with 
different environmental and genetic risk factors which 
might have an influence on the total PSA levels.  

In this study DRE in patients with prostate 
cancer showed a soft gland in (57.1%), this shows the 
low rate of cancer detection on DRE in patients with low 
PSA. In a study by Fritz H.Schrode, ArotoBoeka et al, 
they concluded that use of DRE in detection of prostate 
cancer among patients with PSA 0-2.9 has a sensitivity 
of (4%-11%) while DRE detection rate was (83%) in 
patients with PSA 3 – 9ng/ml. ( 23)In a randomized 
study by Thomposon et al, DRE in patients with PSA 
less or equal to 3ng/ml with a normal DRE, after a 7 year 
follow up period the prostate cancer was found in 15% 
of pts. They concluded that men with low PSA level 
values less than 3ng/ml have a 15% prostate cancer 
detection rate with or without use of DRE. 

In two Sudanese studies by El Imam et 
al.,Abdelkarim A. Abdrabo ,Adil I. FadlallaImad M. Fadl-
Elmula, the found that the combined use of DRE and 
PSA increases the cancer detection rate more than PSA 
or DRE alone. The rate of prostate cancer detection 
showed to be (25.7%) for PSA > 4ng/ml, (13.31%) for 
abnormal (positive) finding of DRE, and (27.8%) for 
combination of the positive DRE and PSA > 4 ng/ml. 
The rate of BPH detection showed to be (68.6%) for PSA 
> 4ng/ml, (28.6%) for positive finding of DRE, and 
(4.1%) for combination of the positive DRE and PSA >4 
ng/ml.(25-25 )  

In studies conducted by Jewett in cancer 
screen, Jewett found that approximately 50% of 
palpable prostate nodules were diagnosed as prostate 
cancers on prostate biopsy.(26 ) However, DRE findings 
are only moderately reproducible, even amongst 
experienced urologists.(27) Further, DRE tended to 
diagnose prostatic cancer when they are pathologically 
advanced and therefore less likely to be curable by 
radical prostatectomy. (27) Cattolonaet al examined 
prostate cancer detection at low PSA levels by DRE; 
clinically aggressive tumours on omission of DRE at 
PSA levels less than 3ng/ml would have detected (14%) 
of Prostate cancer. (28) In contrast, Okotie OT, Roehl 
KA, Han they report that is that screening without DRE at 
low PSA levels (PSA<3.0 ng/ml) did not lead to the 
detection of significantly more (poorly differentiated) 
prostate cancer for 4 years follow up later compared to 
screening with the use of DRE in the ERSPC.(29)  

The detection rate of cancer in the 107 
postsurgical specimens was in 14 patients(13.1%) (chart 
3), four of these patients (28.5 %) had a high Gleason 
scores of 7 and their tPSA ranged between 2.05-3.4 
ng/ml, while Gleason score of < 4 and between 4 - 6 
was(35.7 %) for each score.The tPSA for Gleason 
scores <4 ranged between 0.02 – 1.02 ng/ml, while 
Gleason scores between 4 – 6 their tPSAranged 
between 1.03 – 2.05 ng/ml (table 19). This is almost 
similar to the study from the Division of Urology, 

Department of Surgery, University of Texas Health 
Science Center at San Antonio about prevalence of 
prostate cancer among men with a low prostate-specific 
antigen, prostate cancer was diagnosed in 449 (15.2 %); 
67 of these 449 cancer patients (14.9 %) had a Gleason 
score of 7 or higher. The prevalence of prostate cancer 
was (6.6%) among men with a PSA level of up to 0.5 
ng/ml, (10.1%) among those with values of 0.6 to 1.0 
ng/ml (17.0 %) among those with values of 1.1 to 2.0 
n/ml, (23.9 %) among those with values of 2.1 to 3.0 
ng/ml, and (26.9 %) among those with values of 3.1 to 
4.0 ng/ml. (30) 
In contrast to this study, and the American study, had 
low Gleason scores which may be due to early detection 
of cancers achieved by close follow up of asymptomatic 
patients in their study, which lead to early detection of 
low grade tumors' before the development of advanced 
high grade cancers.  

 

In this study we found that a significant number 
of patients with high grade Gleason score prostate 
cancer can be detected among patients with features of 
benign prostatic hyperplasia and a PSA less than 4 
ng/ml. We suggest that the cut off point for tPSA used 
for screening Sudanese males for prostate cancer to be 
lowered to 0.2 – 2.1 ng/mland the f/t PSA of 11 – 20 %, 
instead of the current PSA age-specific reference range 
used.  

AtPSA< 4 ng/ml and a negative DRE doesn’t 
exclude the presence of prostate cancer; risk factors to 
be considered before excluding the possibility of 
malignant disease are in age groups between 70 – 79 
years, significant lower urinary tract symptoms, 
haematuria, urine retention and positive family history. 
These patients should be considered for a prostatic 
biopsy; if negative a second biopsy preferably a TRUS 
biopsy should be taken to confirm absence of the 
disease and close follow up is recommended in this 
group of patients.  

The combination of digital rectal examination 
and PSA increases the cancer detection rate more than 
PSA alone.  

 

1. Jemal A, Murray T, Ward E, Samuels A, Tiwari RC, 
Ghafoor A, Feuer EJ, Thun MJ (2005). "Cancer 
statistics, 2005". CA Cancer J Clin 55 (1): 10.  

2. WakaiK.Descriptive epidemiology of prostate cancer 
in Japan and Western countries (in Japanese). 
Nippon Rinsho 2005 Feb .63 (2): 207–12.  

3. Abdelkarim A. Abdrabo. Adil I. Fadlalla. Imad M. 
Fadl-Elmul: Saudi Med J 2011; Vol. 32 (9)-930-932.  

4. Siegel R.Cancer statistics, 2011: the impact of 
eliminating socioeconomic and racial disparities on 
premature cancer deaths. Cancer J Clin 61: 212–36.  

Incidence of Carcinoma of the Prostate in Patients with Normal Prostatic Specific Antigen Following 

Prostatectomy

© 2013   Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

28

V
ol
um

e 
X
III

 I
ss
ue

 I
II 

 V
er
sio

n 
I

Y
e
a
r

01
3

2
(

)
I



5. Djulbegovic M, Beyth RJ, Neuberger MM, Stoffs TL, 
Vieweg J, Djulbegovic B, Dahm P . Screening for 
prostate cancer: systematic review and meta-
analysis of randomised controlled trials".BMJ2011; 
341-42.  

6. Beuzeboc P, Soulié M, Richaud P, Salomon L, 
Staerman F, Peyromaure M, Mongiat-Artus P, 
Cornud F, Paparel P, Davin JL, Molinié V . "[Fusion 
genes and  

7. prostate cancer. From discovery to prognosis and 
therapeutic perspectives]" (in French). Prog. Urol. 
19 (11): 819–24. 

8. Van der Cruijsen-Koeter IW, Vis AN, Roobol MJ, 
Wildhagen MF, de Koning HJ, Van der Kwast TH, 
Schroder FH Comparison of screen detected and 
clinically diagnosed prostate cancer in the 
European randomized study of screening for 
prostate cancer, section Rotterdam. Urol 2005 
July174 (1): 

9. www.cancer.org/Healthy/FindCancerEarly/CancerSc
reeningGuidelines/american-cancer-society-
guidelines -for-the-early-detection-of-cancer. 

10. Partin AW, Carter HB, Chan DW, Epstein JI, 
Oesterling JE, Rock RC. PSA in staging of localized 
prostate cancer. Influence of tumour differentiation, 
tumour volume and BPH. J Urol1990; 143: 747-52. 

11. Carter, 2000. Carter HB: A PSA threshold of 4.0 
ng/mL for early detection of prostate cancer: The 
only rational approach for men 50 years old and 
older. Urology 2000; 55:796-799. 

12. El Imam et al: Prostate Specific Antigenversus 
Digital Rectal Examination as screening for ca 
prostate in Sudanese patients Sudanese Journal of 
Public Health 2009 Vol. 4 No. 2 pp. 278-281 278. 

13. Abdelkarim A. Abdrabo ,Adil I. FadlallaImad M. 
Fadl-Elmula, : Saudi Med J 2011; Vol. 32 (11).  
1131-1133. 

14. Pelzer AE, Tewari A, Bektic J, Berger AP, Frauscher 
F, Bartsch G, Horninger W:Pub Med. Detection 
rates and biologic significance of prostate cancer 
with PSA less than 4.0 ng/mL: observation and 
clinical implications from Tyrol screening project. 
Urology. 2005 Nov; 66 (5):1029-33. 

15. DeAntoni EP, Crawford ED, Oesterling JE, et al. Age 
and race-specific reference ranges for prostate-
specific antigen from a large community-based 
study. Urology1996; 48:234–9. 

16. Morgan TO, Jacobsen SJ, McCarthy WF, et al. Age-
specific reference ranges for prostate-specific 
antigen in black men. N Engl J Med 1996;335:   
304–10. 

17. Abdrabo AA, Fadlalla AI, Fadl-Elmula IM:Pub Med. 
Age-specific reference range for serum prostate-
specific antigen in Sudanese men. 
SourceDepartment of Clinical Chemistry, Faculty of 
Medical Laboratory Sciences, Al-Neelain University; 
2011 Sep;32(9):930-2 

18. William Hamilton: PMCID. Clinical features of 
prostate cancer before diagnosis: a population-
based, case-control study1; 56(531): 756–762. 

19. Farmer, Aio minute consultation :prostatic 
symptoms BMJ.2001.322:146838-Ky 

20. R, RuntinexAertgeersB,VenCastresv.the diagnosis 
value of macroscopic haematuria for diagnosis of 
urological cancer in geralpractice. Bv JGenpud. 
003:53:3135. 

21. Leeuwen PJ, Roobol M, Schr  ِder FH Early 

detection and screening for prostate cancer. van. 
Evidence Based Urology. 2010 Jan. 

22. Martin RM, Vatten L, Gunnell D, Romundstad P 
(March 2010). "Blood pressure and risk of prostate 
cancer: cohort Norway (CONOR)". Cancer Causes 
Control 21 (3): 463–72. doi:10.1007/s10552-009-
9477-x. PMID 19949849 

23. 22. Krumholtz JS, Carvalhal GF, Ramos CG, Smith 
DS, Thorson P, Yan Y, et al. Prostatespecific antigen 
cutoff of 2.6 ng/mL for prostate cancer screening is 
associated with favorable pathologic tumor features. 
Urology. 2002 Sep;60(3):469-73; discussion 73-4 

24. Fritz H. Schröder, ArtoBoekenKruger:JNCI 
Evaluation of the Digital Rectal Examination as a 
Screening Test for Prostate Cancer. Oxford Journals 
Medicine JNCI J Natl Cancer Inst Volume 90, Issue 
23 Pp. 1817-1823. 24. El Imam et al: Prostate 
Specific Antigenversus Digital Rectal Examination 
as screening for ca prostate in Sudanese patients 
Sudanese Journal of Public Health 2009 Vol. 4 No. 2 
pp. 278-281 278. 

25. Abdelkarim A. Abdrabo ,Adil I. FadlallaImad M. 
Fadl-Elmula, : Saudi Med J 2011; Vol. 32 (11).  
1131-1133. 

26. Jewett H. Significance of the palpable prostatic 
nodule. J Am Med Assoc. 1956; Mar10 160 
(10):838-9. 

27. A Critical Analysis of the Tumor Volume Threshold 
for Clinically Insignificant Prostate Cancer Using a 
Data Set of a Randomized Screening Trial. Wolters 
T, Roobol MJ, van Leeuwen PJ, Bergh RC, 
Hoedemaeker RF, Leenders GJ, Schr der FH, Kwast 
TH. J Urol.2010 Nov. 

28. Catalona et al., 1994. Catalona WJ, Hudson MA, 
Scardino PT, et al: Selection of optimal prostate 
specific antigen cutoffs for early detection of 
prostate cancer: Receiver operating characteristic 
curves. J Urol 1994; 152:2037-2042 

29. Okotie OT, Roehl KA, Han M, Loeb S, Gashti SN, 
Catalona WJ. Characteristics of prostatecancer 
detected by digital rectal examination only. Urology. 
2007 Dec;70(6):1117-20 

30. IamM, Thompson,. Donna K,Pauler,PhyllisJ,Good 
Man: Prevalence of prostate cancer among men 
with aprostate specific antigen level> 4ng/ml. The 

Incidence of Carcinoma of the Prostate in Patients with Normal Prostatic Specific Antigen Following 

Prostatectomy

© 2013   Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

29

V
ol
um

e 
X
III

 I
ss
ue

 I
II 

 V
er
sio

n 
I

Y
e
a
r

01
3

2
  

 
(
DDDD
)

I

New England Journal of Medicine. May 2004/27; 
Volume 350 (22).2239-2245 



 
   

  

 
 

 
 
 
 

 
 

 

Global Journals Inc. (US)

 

Guidelines Handbook

 

2013

 
 

www.GlobalJournals.org

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 
 

 

 
 

 
 

 
 

 
 

  
 

 
 

 

 
 

 
 

 

 
 

© Copyright by Global Journals Inc.(US) | Guidelines Handbook

I

                                  

FELLOW OF ASSOCIATION OF RESEARCH SOCIETY IN MEDICAL (FARSM)
Global Journals Incorporate (USA) is accredited by Open Association of Research 
Society (OARS), U.S.A and in turn, awards “FARSM” title to individuals.The'FARSM' 
title is accorded to a selected professional after the approval of the Editor-in-
Chief/Editorial Board Members/Dean.

FARSM accrediting is an honor. It authenticates your research activities. After recognition as FARSM, you 
can add 'FARSM' title with your name as you use this recognition as additional suffix to your status. This 
will definitely enhance and add more value and repute to your name. You may use it on your 
professional Counseling Materials such as CV, Resume, and Visiting Card etc.

The following benefits can be availed by you only for next three years from the date of certification:

FARSM designated members are entitled to avail a 40% discount while publishing their 
research papers (of a single author) with Global Journals Incorporation (USA), if the 
same is accepted by Editorial Board/Peer Reviewers. If you are a main author or co-
author in case of multiple authors, you will be entitled to avail discount of 10%.

Once FARSM title is accorded, the Fellow is authorized to organize a  
symposium/seminar/conference on behalf of Global Journal Incorporation (USA). The 
Fellow can also participate in conference/seminar/symposium organized by another 
institution as representative of Global Journal. In both the cases, it is mandatory for 
him to discuss with us and obtain our consent.

You may join as member of the Editorial Board of Global Journals Incorporation (USA) 
after successful completion of three years as Fellow and as Peer Reviewer. In addition, 
it  is  also  desirable  that   you   should   organize   seminar/symposium/conference   at 

We shall provide you intimation regarding launching of e-version of journal of your 
stream time to time.This may be utilized in your library for the enrichment of 
knowledge of your students as well as it can also be helpful for the concerned faculty 
members.

least once.

Fellows  

The “FARSM” is a dignified title which is accorded to a person’s name viz. Dr. John E. Hall, 
FARSS or William Walldroff, M.S., FARSM.

Ph.D.,

mailto:eg.johnhall@globaljournals.org�


 
 

 
 

 
 
 
 
 
 
 
 
 
 

                

II

                

II

The FARSM can go through standards of OARS. You can also play vital role if you have 
any suggestions so that proper amendment can take place to improve the same for the 
benefit of entire research community.

As FARSM, you will be given a renowned, secure and free professional email address 
with 100 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, 
Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

The FARSM will be eligible for a free application of standardization of their researches. 
Standardization of research will be subject to acceptability within stipulated norms as 
the next step after publishing in a journal. We shall depute a team of specialized 
research professionals who will render their services for elevating your researches to 
next higher level, which is worldwide open standardization.

The FARSM member can apply for grading and certification of standards of their 
educational and Institutional Degrees to Open Association of Research, Society U.S.A.
Once you are designated as FARSS, you may send us a scanned copy of all of your 
credentials. OARS will verify, grade and certify them. This will be based on your 
academic records, quality of research papers published by you, and some more 
criteria. After certification of all your credentials by OARS, they will be published on 
your Fellow Profile link on website https://associationofresearch.org which will be helpful to upgrade 
the dignity.

The FARSM members can avail the benefits of free research podcasting in Global 
Research Radio with their research documents. After publishing the work, (including 
published elsewhere worldwide with proper authorization) you can 
upload your research paper with your recorded voice or you can utilize 

request.
chargeable  services  of  our  professional  RJs  to  record  your  paper  in  their voice on 

The FARSM member also entitled to get the benefits of free research podcasting of 
their research documents through video clips. We can also streamline your conference 
videos and display your slides/ online slides and online research video clips at 
reasonable charges, on request.

                   

© Copyright by Global Journals Inc.(US)| Guidelines Handbook

                   



 

 

  

 

 
 

 
 

 
 

 

 
 

 
 

 

 

 

       

    

The FARSM is eligible to earn from sales proceeds of his/her 
researches/reference/review Books or literature, while publishing with Global 
Journals. The FARSS can decide whether he/she would like to publish his/her research 
in a closed manner. In this case, whenever readers purchase that individual research 
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will 

be credited to his/her bank account. The entire entitled amount will be credited to his/her bank 
account exceeding limit of minimum fixed balance. There is no minimum time limit for collection. The 
FARSM member can decide its price and we can help in making the right decision.

The FARSM member is eligible to join as a paid peer reviewer at Global Journals 
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the 
author of a respective paper. After reviewing 5 or more papers you can request to 
transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN MIDCAL   (MARSM)

The ' MARSM ' title is accorded to a selected professional after the approval of the 
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSM” is a dignified ornament which is accorded to a person’s name viz. Dr. 
John E. Hall, Ph.D., MARSM or William Walldroff, M.S., MARSM.

MARSM accrediting is an honor. It authenticates your research activities. Afterbecoming MARSM, you
can add 'MARSM' title with your name as you use this recognition as additional suffix to your status. 
This will definitely enhance and add more value and repute to your name. You may use it on your 
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSM designated members are entitled to avail a 25% discount while  publishing 
their research papers (of a single author) in Global Journals Inc., if the same is 
accepted by our Editorial Board and Peer Reviewers. If you are a main author or co-
author of a group of authors, you will get discount of 10%.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook

As MARSM, you willbe given a renowned, secure and free professional email address 
with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, 
Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

III

mailto:eg.johnhall@globaljournals.org�


 

 
 

 
 

 
 

 
 

 
 

 

   
  

   
 

   

  

 

 

 

 

 

 

 

 

 

 

 

We shall provide you intimation regarding launching of e-version of journal of your 
stream time to time.This may be utilized in your library for the enrichment of 
knowledge of your students as well as it can also be helpful for the concerned faculty 
members.

The MARSM member can apply for approval, grading and certification of standards of 
their educational and Institutional Degrees to Open Association of Research, Society 
U.S.A.

Once you are designated as MARSM, you may send us a scanned copy of all of your 
credentials. OARS will verify, grade and certify them. This will be based on your 
academic records, quality of research papers published by you, and some more 
criteria.

It is mandatory to read all terms and conditions carefully.

                   

© Copyright by Global Journals Inc.(US)| Guidelines Handbook

                   

IIIV



 
 

 
 

 
 
 
 
 
 
 
 
 
 

Auxiliary Memberships 
  

Institutional Fellow of Open Association of Research Society (USA) - OARS (USA)
Global Journals Incorporation (USA) is accredited by Open Association of Research 
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional 
Fellow of Open Association of Research Society” (IFOARS).
The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E. 
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.
The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five 
board members preferably from different streams. The Board will be recognized as “Institutional 
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend 
them to publish with respective journal of Global Journals. It can also review the 
papers of other institutions after obtaining our consent. The second review will be 
done by peer reviewer of Global Journals Incorporation (USA) 
The Board is at liberty to appoint a peer reviewer with the approval of chairperson 
after consulting us. 
The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind 
peer reviewed paper at their end to the board for the verification and to get 
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of 
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be 
discussed separately.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook

The Board can also play vital role by exploring and giving valuable suggestions 
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so 
that proper amendment can take place for the benefit of entire research community. 
We shall provide details of particular standard only on receipt of request from the 
Board.

The board members can also join us as Individual Fellow with 40% discount on total 
fees applicable to Individual Fellow. They will be entitled to avail all the benefits as 
declared. Please visit Individual Fellow-sub menu of GlobalJournals.org to have more 
relevant details.

V



 
 

 
 

 
 
 
 
 
 
 
 
 
 

We shall provide you intimation regarding launching of e-version of journal of your stream time to 
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it 
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly 
functioning successfully for one year, we can consider giving recognition to your 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
has gained knowledge of the fundamental concepts. One is magnanimous and 
proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our 
38 journals worth $ 2376 USD.                                                   

© Copyright by Global Journals Inc.(US)| Guidelines Handbook

                   

Other:

The individual Fellow and Associate designations accredited by Open Association of Research 
Society (US) credentials signify guarantees following achievements:

 The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame, 
honor, regular flow of income, secured bright future, social status etc.

VI



 
 

 
 

 
 
 
 
 
 
 
 
 
 

Note :

″

″

© Copyright by Global Journals Inc.(US) | Guidelines Handbook

 In addition to above, if one is single author, then entitled to 40% discount on publishing 
research paper and can get 10%discount if one is co-author or main author among group of 
authors.

 The Fellow can organize symposium/seminar/conference on behalf of Global Journals 
Incorporation (USA) and he/she can also attend the same organized by other institutes on 
behalf of Global Journals.

 The Fellow can become member of Editorial Board Member after completing 3yrs.
 The Fellow can earn 60% of sales proceeds from the sale of reference/review 

books/literature/publishing of research paper.
 Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and 

can also get an opportunity to join as member of the Editorial Board of Global Journals 
Incorporation (USA)

 • This individual has learned the basic methods of applying those concepts and techniques to 
common challenging situations. This individual has further demonstrated an in–depth 
understanding of the application of suitable techniques to a particular area of research 
practice.

 In future, if the board feels the necessity to change any board member, the same can be done with 
the consent of the chairperson along with anyone board member without our approval.

 In case, the chairperson needs to be replaced then consent of 2/3rd board members are required 
and they are also required to jointly pass the resolution copy of which should be sent to us. In such 
case, it will be compulsory to obtain our approval before replacement.

 In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and 
binding to everyone.                                                                                                                                             

VII



 

 
 

 
 

 

 

Process of submission of Research Paper     
  

The Area or field of specialization may or may not be of any category as mentioned in 
‘Scope of Journal’ menu of the GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
GJHSS. For Authors should prefer the mentioned categories. There are three widely 
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at 
Home page. The major advantage of this coding is that, the research work will be 
exposed to and shared with all over the world as we are being abstracted and indexed 
worldwide.  

The paper should be in proper format. The format can be downloaded from first page of 
‘Author Guideline’ Menu. The Author is expected to follow the general rules as 
mentioned in this menu. The paper should be written in MS-Word Format 
(*.DOC,*.DOCX). 

 The Author can submit the paper either online or offline. The authors should prefer 
online submission.Online Submission: There are three ways to submit your paper: 

(A) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

(B) If you are using Internet Explorer, then Direct Submission through Homepage is 
also available. 

(C) If these two are not conveninet , and then email the paper directly to 
dean@globaljournals.org.  

Offline Submission: Author can send the typed form of paper by Post. However, online 
submission should be preferred.                                                                                                                       

© Copyright by Global Journals Inc.(US)| Guidelines Handbook

                   

VIII



 

 
 

 
 

 
 

 

Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

You can use your own standard format also. 
Author Guidelines: 

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

 Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial, 
while peer reviewer justify your paper for publication. 

Scope 

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of 
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology, 
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization. 
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global 
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will 
not be accepted unless they have wider potential or consequences. 

2. ETHICAL GUIDELINES 

 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings. 
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before 
submission 

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According 
to the Global Academy of R&D authorship, criteria must be based on: 

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings. 

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
paper. 

Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 

 Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of 
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to 
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below. 

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given 
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author, 
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the 
instructions. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE 

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 6.1 Proof Corrections 

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print) 

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 6.3 Author Services 

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 6.4 Author Material Archive Policy 

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 6.5 Offprint and Extra Copies 

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 
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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es)

 
Approach: 

Single section, and succinct

 
As a outline of job done, it is always written in past tense

 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives.

 Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely

 To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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