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MRI Study of the Psoas Major Muscle and its Attachments to the 
Lumbar Intervertebral Discs: Can a Partial or Absent Attachment of 
the Psoas to the Disc Trigger Herniation of the Disc? 

   
 Oslo University                                                                                     

Abstract- Background: The Psoas Major muscle attaches to the discs from its origin until the level of L4-L5 
disc. It rarely attaches to the L5-S1 disc, and the absence of attachment of the psoas to the L4-L5 disc is 
frequently seen. Likewise, disc herniation occurs more often at these two lower lumbar discs L4-L5 and 
L5-S1. Hypothetically, by attaching the disc, the psoas may provide support to the fibrous annulus and 
prevent herniation of the nucleus pulposus. That may explain the higher incidence of herniation of the 
lower lumbar discs where the psoas attachment is frequently absent.  

Purpose: 1) To search for the location of disc herniation in the lumbar spine, 2) To determine whether the 
site of the disc herniation coincides with a partial or a total absence of psoas major (PM) attachment to 
the disc.  

Materials and Methods: One hundred and seventy-five magnetic resonance imaging (MRI) lumbar spine 
examinations from Rashid Hospital, Dubai, UAE were reviewed. There were 89 females, and 86 males, 
twenty-four East Asians and 151 Arabs, mean age 53.2 (range 21-75) years.     

Keywords: psoas major muscle, anatomy, disc herniation, MRI. 
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MRI Study of the Psoas Major Muscle and its 
Attachments to the Lumbar Intervertebral Discs: 
Can a Partial or Absent Attachment of the Psoas 

to the Disc Trigger Herniation of the Disc? 
   

Abstract- Background: The Psoas Major muscle attaches to 
the discs from its origin until the level of L4-L5 disc. It rarely 
attaches to the L5-S1 disc, and the absence of attachment of 
the psoas to the L4-L5 disc is frequently seen. Likewise, disc 
herniation occurs more often at these two lower lumbar discs 
L4-L5 and L5-S1. Hypothetically, by attaching the disc, the 
psoas may provide support to the fibrous annulus and prevent 
herniation of the nucleus pulposus. That may explain the 
higher incidence of herniation of the lower lumbar discs where 
the psoas attachment is frequently absent. 

Purpose: 1) To search for the location of disc herniation in the 
lumbar spine, 2) To determine whether the site of the disc 
herniation coincides with a partial or a total absence of psoas 
major (PM) attachment to the disc.   

Materials and Methods: One hundred and seventy-five 
magnetic resonance imaging (MRI) lumbar spine examinations 
from Rashid Hospital, Dubai, UAE were reviewed. There were 
89 females, and 86 males, twenty-four East Asians and 151 
Arabs, mean age 53.2 (range 21-75) years.  

The participants were selected by one physician. The 
inclusion criteria were presence of low back pain, paresthesia, 
radiculopathy. All selected participants underwent MRI spine 
examinations. All MRI examinations were performed with the 
same sequences. The MRI images were read by three 
Radiologists who were blinded to the clinical examination 
results such as level of dermatomes and side of symptoms. 
The location and prevalence of nonattachment of the psoas to 
the three lower discs were assessed. The association of psoas 
nonattachment to the disc and disc herniation was calculated 
using the Pearson Chi Square test with 95% confidence 
interval (CI), and two-sided p value <0.05 for statistical 
significance.         

 

 
 

 

 

level in 60.7% of females compared to 26.7 % of males,              
p= .0001. 

There was a higher prevalence of disc herniation at 
L5-S1 in the older age group (76.1%), compared with the 
younger age group (52.4%), p=.003. The presence of disc 
herniation associated with nonattachment of the PM muscle to 
the disc was higher at L4-L5 disc among the younger age 
group (47.6%) compared with the older age group (23.9%), 
p=0.003  

Conclusions: The partial attachment or nonattachment of the 
psoas muscle to the lumbar disc may trigger disc herniation 
with a higher incidence in females and in the younger age 
group. 
Keywords: psoas major muscle, anatomy, disc 
herniation, MRI. 

I. Introduction 

natomically, the psoas major (PM) muscle 
attaches to the lumbar intervertebral discs, to the 
vertebral bodies and to the transverse processes 

(1). At the discs level the PM adheres to the fibrous 
annulus on both sides. In most individuals, the muscle 
connects to the disc at its anterolateral borders, 
although it may occasionally extend to the posterior 
border close to the lateral recess (1,2). Anatomical 
variants such as partial attachment and nonattachment 
of the PM to the discs exist; although their prevalence is 
unknown. Previous reports mentioned the frequent 
absence of attachment of the PM to the L5-S1 disc and 
the occasional partial attachment to the L4-L5 disc (3).    

The attachment of the PM to the lumbar discs 
remains enigmatic both from a biomechanical 
standpoint and from a Radiological perspective. 
Hypothetically, the PM’s attachment to the disc provides 
support to the fibrous annulus and therefore would 
prevent extrusion of the nucleus pulposus. Likewise, it 
can be speculated that the lack of attachment or partial 
attachment of the PM to the lower lumbar discs L3-L4, 
L4-L5 and L5-S1, can be a contributing factor in the 
advent of disc herniation or extrusion. This is a 
hypothetical thought that has not been thoroughly 
investigated.  

In the general population, the higher incidence 
of herniation occurs at the lower lumbar discs L4-L5 and 
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Results: At the L5-S1 disc, 16 (9.1%) patients presented with 
partial attachment of the PM; and 75% of them had disc 
herniation. One hundred and fifty-nine (90.8%) patients had 
nonattachment of the PM to the L5-S1 disc; amongst them, 
60% suffered from disc herniation. At the L4-L5 disc, partial 
attachment and nonattachment of the PM to the disc was 
detected in 77 (44%) patients. Disc herniation was seen in 45 
(79.2%) of them. At L3-L4 disc, 12 (6.8 %) patients presented 
with partial attachment of the PM to the disc. Disc herniation 
was present in 58.3% of them. The PM's partial attachment
and nonattachment to the disc was more common in females
at  all  three  disc  levels,  the  highest  incidence being at L4-5 

Sadaf Batool Faisal α, Priyank Gupta σ, Usama M H Al Bastaki ρ & Claude Pierre-Jerome Ѡ
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L5-S1 (4,5), where the nonattachment of the PM 
muscleis frequent. This can be a cause-effect 
phenomenon which has not been demonstrated neither 
biomechanically nor radiologically. The aim of this study 
is to assess the prevalence of disc herniation in patients 
with low back pain and search for possible association 
with the PM muscle’s partial attachment or non 
attachment to the affected disc.     

II. Materials and Methods 

a) Selection of participants and collection of clinical 
data 

This is a retrospective study. The material 
consists of magnetic resonance imaging (MRI) 
examinations of the lumbar spine performed from 
October 2015 to April 2016. The images were retrieved 
from the picture archiving communication system 
(PACS) of our Institution. All patients were referred to the 
Radiological Department by their attending physician 
because of low back pain of variable duration and 
paresthesia in the lower extremities originated from the 
three lower lumbar nerve roots. 

During the selection of the material, the criteria 
set to participate in the study included: a) history of low 
back pain of long or short duration, b) presence of 
clinical symptoms - paresthesia, motor deficit, or 
neurological deficit - suggesting presence of lumbar 
disc herniation, c) a complete MRI examination of the 
lumbar spine which included the three lower lumbar 
discs in axial and sagittal planes. The patients with 
primary or secondary malignancies, history of trauma, 
congenital disease affecting the musculoskeletal system 
such as muscular dystrophy, previous spinal surgery 
with hardware, history of infection (spondylodiscitis) with 
destruction of the disc and endplates, were excluded 
from the study. The demographic data (age, gender, 
ethnicity), clinical and radiological data of each 
participant were collected from the electronic Archive 
system of the same Institution. One hundred and 
seventy-five patients were selected for the study. Their 
age ranged from 21 to 75 years, with a mean of 53.8 
years. They were 89 females, and 86 males. Among 
them there were twenty-four East Asians and 151 Arabs. 
All participants underwent MRI examination of the 
lumbar spine with the same imaging protocol.   

b) MRI examination of the lumbar, sequences and 
imaging parameters 

All selected MR examinations contained images 
in sagittal and axial planes with cross-sectional slides of 
at least the three lower lumbar discs from L3 to S1. The 
images were obtained from a 1.5 Tesla GE imager. The 
series of images were acquired with the following 
sequences: a) turbo spin echo (TSE) T1Weighted (T1W) 
in sagittal plane, b) TSE T2Win sagittal plane, c) short 
Tau-Inversion Recovery (STIR) in sagittal plane, and d) 
TSE T2W in axial plane. With a slice thickness of 3 

millimeters, a field of view (FOV)of 200, a matrix of 
416x288, the number of signal average (NSA) of 1-3, a 
repetition time (TR)=T1Wof 580 milliseconds (ms), T2W 
(4660ms), STIR(2860ms), echo time (TE)=T1W 
(11.9ms), T2W(82.19ms), STIR(33.92ms), inversion time 
(IT) =125, echo train (ET) of T1W =3, of T2W=24, of 
STIR=12, the examination time would not exceed thirty 
minutes.  

c) Analysis of MR images and assessment of the PM 
attachment to the disc 

The images were analyzed by two experienced 
Radiologists, as the decisions were reached by 
consensus. The results were supervised by two senior 
Radiologists.  

The analytic process was three-fold: a) search 
for disc herniation in the three lower lumbar discs, with 
emphasis of its location central or lateral, 2) assess the 
attachment of the PM muscle to both sides of the disc, 
and verify if the attachment was present, partial, or 
absent (nonattachment), and 3) verify whether there was 
disc herniation and partial or absent attachment of the 
PM muscle to the same disc. To facilitate the 
assessment of the PM muscle adherence to the disc’s 
borders, and to correctly locate the herniated disc, the 
disc’s surface was divided into four quadrants of equal 
size. The four quadrants were obtained by drawing two 
perpendicular lines at the center of the disc (Figure 1). 
The quadrants were named: right anterolateral, left 
anterolateral, right posterior, and left posterior. When the 
muscle fascicles adhered to the disc in all four 
quadrants, it was considered as complete attachment 
(Figure 1). The lack of contact of the PM muscle 
fascicles with the disc border in one, or two, or three 
quadrants was defined as partial attachment (Figure 2a). 
The lack of contact of the PM muscle fascicles to the 
disc in all four quadrants was defined as total absence 
of attachment or nonattachment (Figure 2b).  

The PM muscle’s attachment to the discs were 
assessed on the TSE T2W axial images. The presence 
of lumbar disc herniation was assessed at the last three 
lower lumbar levels, on both sagittal and axial images. 
The herniation site was defined as: diffuse, right, central, 
or left. The disc was considered as herniated when it 
bulged more than 2 mm from the vertebral margin. 

For comparison purposes, the population was 
sub-classified, based on age, into two sub-groups: 
group I (21-45 years) and group II (46-75 years). There 
were two other sub-groups based on gender: male and 
female; and based on ethnicity: East Asians and Arabs. 
The data were collected on Excel spread sheets prior to 
statistical analysis. 

d) Statistical analysis 
The data was processed with a SPSS software 

(IBM) version 20 and different categorical variables were 
tabulated for frequency and percentages separately. For 
analyzing the association between two categorical 

© 2017  Global Journals Inc.  (US)
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variables we cross tabulated variables and used 
Pearson Chi Square test to see the significance of 
association between two variables. With 95% confidence 
interval (CI), two-sided p value <0.05 was considered 
statistically significant. 

III. Results 

a) Prevalence of disc herniation 
Out of 175 patients, disc herniation most 

frequently occurred at L4-5 levelin 126 (72%). This was 
followed by L5-S1 level, in 108 (61.7%) patients; and 
then by L3-L4 level in 87 (49.7%) patients. The most 
common patterns of disc herniation and their prevalence 
at the three disc levels L3-L4, L4-L5, and L5-S1 are 
presented in Table I. 

b) Prevalence of PM’s partial attachment and 
nonattachment to the discs associated with disc 
herniation at the three levels 

At the L5-S1 disc level, none of the 175 patients 
presented with a complete PM attachment to the disc. 
However, 16 (9.1%) patients presented with a partial 
attachment of the PM muscle to the disc; while 159 
(90.8%) patients had nonattachment of the PM muscle 
to the disc. 

Amongst the 16 patients with PM partial 
attachment to the disc, 75.0% had disc herniation.

 
From 

the 159 patients with nonattachment of the PM muscle,
 

60% suffered from disc herniation
 

(Figure 3). 
Statistically, the difference in the prevalence of disc 
herniation in patients with partial attachment and those 
with nonattachment was insignificant, p=0.371. 

 

At the L4-L5 disc level, there was the highest 
prevalence of partial attachment and nonattachment of 
the PM muscle to the disc. It was seen in 77 (44%) 
patients. Out of the 77 patients with partial and 
nonattachment, 45 (79.2%) showed disc herniation 
(Figure 4); compared with 37 (66.3%) patients out of 98 
patients with complete psoas attachment and disc 
herniation, showing a trend of significance, p value = 
0.059.

 

At the L3-L4 disc level, only 12 (6.8 %) patients 
presented with partial attachment of the PM muscle to 
the disc. Out of the 12 patients, disc

 
herniation was 

present in 58.3%, compared with 49.1% patients with 
complete PM attachment to the disc, which was not 
statistically significant, P value for Chi Square =.536.   

 

c)
 

Prevalence
 
of side (right / left)of PM muscle partial 

attachment only at the three discs L3-L4, L4-L5 and 
L5-S1 

When the PM partial attachment to the disc was 
analyzed separately at each disc level, at L5-S1 disc 
more patients were seen with partial PM attachment to 
the right side of the disc compared with the left side, 15 
(8.5%) and 7 (4%) respectively.

 

At the L4-5disc, the PM was partially attached in 
sixty-seven (38.2%) patients on left side of the disc 
compared with 63(36%) patients where the PM was 
partially adhered to the right side of the disc (Fig.4). 

At the L3-L4 disc level, eight (4.5%) patients had 
partial attachment of the PM on the left side of the disc; 
and 8 (4.5%) patients had partial attachment on the right 
side of the disc. 

d) Prevalence of disc herniation and complete PM 
attachment to the disc at the three levels 

At L5-S1 disc level, none of the participants had 
complete PM attachment to the disc. However, disc 
herniation was seen in 60.1% of patients with 
nonattachment of the PM to the disc.   

At L4-L5 disc level, disc herniation was 
observed in 66.3% of patients with complete PM 
attachment to the disc.   

At L3-L4 disc level, disc herniation was seen in 
49.1% of patients with bilateral complete PM attachment 
to the disc. 

e) Prevalence of disc herniation in the two age groups, 
genders and ethnic groups 

Based on age, the population was divided into 
subgroups. There were 104 patients in the younger 
group (age 21-45 years) and seventy-one patients in the 
older group, (age 46-75 years).  

At L5-S1 disc level, disc herniation was 
detected in 52.4% of the patients from first age group, 
compared with 76.1% of patients from older age group, 
being the difference statistically significant, p = .003. 

At L4-L5 disc level, among the younger age 
group of 104 patients, there was a higher prevalence of 
disc herniation and nonattachment of the PM muscle to 
the disc, 45 (47.6%) patients compared with 23.9% of 
patients from the older age group, p value =0.003.  

At L3-L4 disc level, the difference in prevalence 
of disc herniation between the two age groups was less 
important. The prevalence was 40.2% in the younger 
population compared with 58.6% in the older 
population. 

When the two gender groups (female and male) 
were considered, there was a higher prevalence of disc 
herniation in females compared to males especially at 
the level of L4-L5 disc, although not significant. The 
prevalence of disc herniation in the two age groups, 
genders and the ethnic groups at all three disc levels is 
shown in Table II.   

f) Prevalence of partial attachment and nonattachment 
in the two age groups, the two gender groups and 
the two ethnic groups  

The analysis of the two age groups revealed a 
higher prevalence of the PM’s partial attachment and 
nonattachment to the discs in the older population. This 
difference was more accentuated at the two lower discs. 
At L4-L5 disc, the partial and nonattachment of the PM 
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muscle to the disc was seen in 49.3% in the older group 
compared to 39.8% in the younger group. At L5-S1 disc, 
the partial and nonattachment of the PM muscle to the 
disc was detected in 12.7% in the older group 
compared to 6.8% in the younger group.   

When the two genders groups were considered, 
the PM’ spartial attachment and nonattachment to the 
disc was more common in females compared to males, 
at all three disc levels. The incidence was highest at L4-
5 level, in 54 (60.7%) females, compared to 23 (26.7 %) 
males, p= .0001. 

Among the 24 participants from East Asia, 12 
(50%) of them presented with partial attachment of the 
PM to the disc at L4-L5, compared with the Arabs. 
However, among the 151 Arabs, 11 (7.3%) of them had 
apartial attachment of the PM at the L3-L4 disc 
compared with a lower incidence among the East 
Asians. 

The prevalence of PM’s partial and 
nonattachment to the discs in the two age groups, 
gender groups and ethnic groups is presented in Table 
III. 

 

Figure 1: TSE T2W axial image at the level of L4-L5 
showing bilateral complete attachment of the psoas 
major muscle to the intervertebral disc in the four 
quadrants divided by drawing two perpendicular lines at 
the center of the disc.  
A: Right anterolateral; B: Left anterolateral; C: Right 
posterior; D: Left posterior 

 

Figure 2A: TSE T2W axial image at L4-L5 level showing 
bilateral partial attachment of the psoas major muscle to 
the disc. Attachment of the muscle is absent in right and 
left posterior quadrant (arrows). There is no disc 
herniation. 

 

Figure 2B: TSE T2W axial image at L5-S1 level showing 
nonattachment of the psoas major muscle to the disc 
(arrow). There is no disc herniation. Note the variant 
small psoas on the left. 

 

Figure 3:  TSE T2W axial image at L5-S1 level showing 
nonattachment of the psoas major muscle to the disc 
associated with a circumferential disc herniation 
(arrows). 

 

Figure 4: TSE T2W axial image at L4-L5 level showing 
complete attachment of the psoas major muscle to the 
disc on the right side. There is partial attachment of the 
psoas major muscle to the disc on the left side (curved 
arrow) with absence of muscle fiber attachment in left 
posterior quadrant. A central and left posterolateral disc 
herniation is noted (arrows). 
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Table I: Prevalence and distribution of the three common patterns of disc herniation at the three levels L3-L4, L4-L5 
and L5-S1in the 175 participants 

LEVELS
 Circumferential 

Herniation Nos (%) 
Central 

Herniation Nos (%) 
Paracentral 

Herniation Nos (%) 
Total 

Nos (%) 

L3-L4 78 (44.5) 3 (1.7) 5 (2.8) 86 (49.1) 
L4-L5 117 (66.8) 8 (4.5) 3 (1.7) 128 (73.1) 

L5-S1 86 (49.1) 15 (8.5) 7 (4.0) 108 (61.7) 

Table II:
 
Prevalence of disc herniation in the two age groups, genders and the ethnic groups at all three disc levels.

 
 
 

Table III:
 
Prevalence of PM’s partial and nonattachment to the discs in the two age groups, genders and ethnic 

groups
 

LEVELS 21-45 YEARS 46-75 YEARS MALES FEMALES EAST ASIANS ARABS 
L3-L4 3.9% 11.3% 2.3% 11.2% 4.2% 7.3% 
L4-L5 39.8% 49.3% 26.7% 60.7% 50.0% 43.0% 
L5-S1 6.8% 12.7% 8.1% 10.1% 16.7% 7.9% 

IV. Discussion 

On magnetic resonance (MR) cross-sectional 
images, the PM muscle emits a moderate signal 
intensity compared to other muscles. The sagittal 
images are less useful to evaluate the PM, while the 
axial slicespermit a fair appreciation of the PM’s 
attachment to the lumbar intervertebral discs and the 
anatomical variants. In this study, the authors aimed to 
analyze the relationship between the pattern of 
attachment and nonattachment of the PM to three 
lumbar disc and the possible impact on the herniation of 
the disc.  

In previous studies, several conditions such as 
abnormal posture (6), increased intradiscal pressure 
(7,8) have been mentioned as causative factors of 
lumbar disc herniation. The partial attachment or 
nonattachment of the PM to the disc had not been 
considered as possible influential factors to disc 
herniation. Neither the differences in the prevalence of 
these anatomical variants with regards to demographics 
have been subject to investigation. Hypothetically, we 
postulated that individuals with anatomical variations of 
the PM attachment to the disc may suffer from a higher 
risk of herniation, assuming the PM’s attachment to the 
disc would provide support to the fibrous annulus and 
therefore prevent annulus tear and extrusion of the 
nucleus pulposus.    

At the L4-L5 disc, we found the highest 
prevalence of partial attachment and nonattachment of 
the PM muscle to the disc in 77 (44%) patients. Of them, 
45 (79.2%) suffered with low back pain and disc 
herniation. This finding pointed toward a possible cause 

and effect phenomenon that has not been previously 
considered. In our study, a population of 175 subjects 
was evaluated. The highest prevalence of disc 
herniation (72%) was detected at L4-L5 level, which 
concurred with previous reports (4,5,8). 

 

The PM’s
 
nonattachment to the L5-S1 disc has 

previously been reported (8,9), and considered as 
anatomically normal, since it occurs in most individuals. 
In our study, the nonattachment was seen in 159 
(90.8%) subjects with a high prevalence of herniation 
(60% of them). Of the rest -16 (9.1%) subjects-, who 
presented with PM’s partial attachment, 75% had disc 
herniation. Such high occurrence of disc herniation at 
the two lower discs and the high prevalence of the PM’s 
partial and nonattachment to the disc may be

 
related. 

 

From the study’s results, the demographic 
factors - age and gender- seemed to have some 
influence on the advent of disc herniation in individuals 
with partial or nonattachment of the PM to the disc. We 
found that a higher frequency of disc herniation at L4-L5 
level and L5-S1 level in the younger individuals with 
partial or nonattachment of the PM to disc. The 
difference in prevalence was more accentuated at L4-L5 
disc, 47.6% versus 23.9% with statistical significance 
(p=0.003). This further emphasizes the role of muscle 
attachment pattern in inducing herniation of the disc, 
with a possible stronger influence among younger 
subjects. 

 

Also, a significant association between the PM’s 
muscle nonattachment to the disc and disc herniation 
was found with a higher frequency infemales (60.7%) 
compared to males (26.7%), especially at the L4-L5 
disc. This difference has not been described previously. 

LEVELS

 

21-45 YEARS

 

46-75 YEARS

 

MALES

 

FEMALES

 

EAST ASIANS

 

ARABS

 L3-L4 34.1%

 

71.8%

 

40.7%

 

58.4%

 

41.7%

 

51.0%

 L4-L5 62.1%

 

85.9%

 

69.8%

 

74.2%

 

70.8%

 

72.2%

 L5-S1

 

52.4%

 

76.1%

 

65.1%

 

58.4%

 

66.7%
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The selected population was represented by two 
different Ethnic groups: Eastern Asians (24 subjects) 
and Arabs (151 subjects). Because of the discrepancy 
in the numbers (24 versus 151) no significant 
comparative data could be obtained for the two ethnic 
groups; which constitutes a limitation of the study.  

A study with a larger population with larger 
diverse ethnic groups may be necessary to better 
understand the correlation between ethnicity, PM’s 
attachment to the disc and disc herniation. Likewise, the 
statistical difference between genders and different age 
groups for PM’s attachment to the disc and disc 
herniationdeserve further investigation. To our 
knowledge, no previous study had focused on the PM 
muscle attachment to the disc as a possible 
contributing factor in disc herniation in relation with 
demographics.  

In conclusion, the PM muscle’s partial 
attachment and nonattachment to the lower lumbar 
discs may be a triggering factor for initiating disc 
herniation especially in younger age groups and in 
females. Further prospective studies with larger 
population are needed to confirm this hypothesis.  
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Abstract- Background: A number of factors such as age, 
hormones, reproductive history, diet and genetics influence 
the morphology of a woman’s breast. A study conducted 
found age, hormones, reproductive history, genetics and diet 
(body habitus) to be the major contributors to breast density. 
The purpose of this study was to assess knowledge and find 
association of breast morphology with socio-demographic 
factors, family information and gynecology history by 
ultrasound.  

Methods: A self- administration questionnaire that included 
information of patients and an analytic cross-sectional study 
design was used to determine the morphology of normal 
breast among all respondents that attending the imaging 
department of Golden Horses Health Sanctuary, Sri-
Kembangan located in Klang Valley, Selangor, Malaysia. All 
women were subjected to bilateral whole breast ultrasound 
using ultrasound.  

Results: About 615 women were examined from October 2013 
to December 2014 within age groups from 20-70 years old 
and different ethnic group (Malay, Chinese and Indian).The 
majority of mean age were 45.92, the mean of menopausal of 
premenopausal age was 43.00(SD5.54), while for post-
menopausal age was 49.79(SD3.53). Studies were equal 
among age groups, religion, education level, occupation, 
income and marital status and some tissue in different 
quadrant for right and left breast i.e subcutaneous fat of left 
breast in UOQ (L=0.48, p-value=0.75), LOQ (L=1.82, p-
value=0.13) and UIQ (L=1.27, p-value=0.24).  

Conclusion: Study shows that there was variation and 
association in tissue with age, ethnic and religion in different 
quadrants with p-value > 0.05, except in some quadrant of 
other tissue of right and left breast quadrants, while in 
education level, occupation, income and marital status there 
were no association with breast morphology. 
Keywords: breast morphology, ultrasound, age, ethnic, 
socio-demographic factors, marital status. 
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I. Introduction 

he breast which is primarily influenced by the 
endocrine system serves as a secondary sex 
organ in humans and also possesses the ability to 

produce milk in mammals. With these vital functions of 
the breast, it is important for the radiologist to 
understand the normal anatomy and physiology of the 
breast in order to be able to identify abnormalities which 
may occur in any breast [1]. The major anatomical 
structures in the breast include skin, fat, facial layers, 
Cooper ligaments, fibro glandular tissue, lymphatic, and 
neurovascular structures, which are all placed over the 
chest wall. The volume of fibro glandular tissue in 
women differs with age, with many women having more 
fat within the breasts after menopause [2]. Breast 
ultrasound plays a major role in the identification, 
diagnosis, and staging of breast cancer [3,4]. At 
present, it is generally assumed that glandular tissue, 
which is a common site for breast cancer, is the most 
vulnerable among the tissues (adipose, skin, and 
areolar tissues) making up the breast [5]. The amount of 
glandular tissue is linked to breast cancer risk, so an 
objective quantitative analysis of glandular tissue can 
aid in risk estimation [6]. Based on the study, the 
morphology of breast using ultrasound assessment 
suggesting that in young non lactating breast, the tissue 
is primarily composed of fibro glandular tissue with little 
or no subcutaneous fat. With increasing age and parity, 
fat is deposited in both the subcutaneous and retro 
mammary layers [7]. The difference in incidence rates 
between the Malays and Chinese can be explained in 
terms of the risk factors e.g. Increasing age, geographic 
location, family history, reproductive factors, oral 
contraceptives, Hormone replacement therapy and 
more, known to be associated with breast cancer. There 
is also a possibility of under-reporting in Malay women 
because they are more likely to seek alternative therapy 
and hence not present to the medical practitioner 
[8].The main reason for conducting this study is to 
reduce breast cancer percentage in Malaysia by early 
detection of abnormalities which may lead to cancer, 
and that can be done by referencing the diagnosis of 
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normality and its measurements in different age and 
ethnic groups.  

II. Patients and Method 

a)
 

Study design and population 
 

Analytic cross-sectional research design was 
conducted from October 2013 to December 2014 on 
females admitted to the imaging department of Golden 
Horses Health Sanctuary (GHHS) for breast checking in 
Seri Kembangan district located within Klang Valley, 
Selangor, Malaysia. Respondents were identified and 
selected using modest random sampling method. 
Subjects were randomly selected from the list of 
respondents that went to the Imaging Department in the 
GHHS using SPSS. This list was used as sample frame. 
A total of 615 females were selected.

 

b)
 

Data collection 
 

Data was collected using self – administered 
questionnaires which was developed and validated 
especially for this study. All women subjected to bilateral 
whole breast ultrasound examination using Philips 
ultrasound iu22. Both breasts were scanned utilaizing 
clockwize, overlaping radial approch. The breast divided 
into four quadrants. Each quadrant was scanned in a 
radial fashion to accommodate the arrangement of 
ducts in the breast

 
with a

 
linear array probe L17-5 

        

(5-17MHz), depth 3.5-4.0 cm and gain 86%-87%. Data 
are acquired at the region of interest (ROI). 

 

c)

 

Inclusion Criteria

 

The inclusion criteria for normal breast 
respondents were females aged 20 to 70 years.  

d)

 

Exclusion Criteria

 

A.

 

Male  
B.

 

Females < 20 years old

 

because

 

permission

 

was 
needed from parents   

C.

 

Females

 

> 70 years old

 

because

 

no obvious

 

changes

 

occurred

 

on breast   
D.

 

Women that used

 

contraceptive pills or device.  
E.

 

Women that used

 

hormone replacement therapy.   
F.

 

Women with

 

history of breast diseases

 

such as:  
i.

 

Benign breast tumors:

 

fibrosis

 

or cysts and 
fibroadenoma

 

or

 

intraductal

 

papilloma

 

are 
abnormal growths

 

which

 

caused

 

a change

 

in the 
breast tissues.   

ii.

 

Malignant breast tumors:

 

carcinoma, adenocar-
cinoma, carcinoma in situ, invasive

 

carcinoma 
and sarcoma

 

are types of breast cancer that 
grow

 

in glandular tissue and breast duct.  
iii.

 

Breast infections such as mastitis occurred

 

frequently during

 

breast feeding.  
iv.

  

Nipple  infections, mammary duct

 

ectasia

 

and

 

intraductal

 

papilloma caused nipple discharge.   
 
 

e) Ethical consideration  
Ethical approval to conduct the study was 

obtained from medical research ethnics committee of 
the Universiti Putra Malaysia. Then approval was 
obtained from The Medical Research and Ethics 
Committee, Ministry of Health - Malaysia. A written 
consent was taken from each respondent before 
conducting the survey. 

f) Statistical analyses 
All analyses were performed using SPSS ® 

software, version 21.0 (SPSS Inc., Chicago, IL, USA). 
Normality test were done and all of the quantitative data 
were found to be normally distributed. Descriptive 
statistical analysis, which included frequency, mean and 
standard deviation (SD), was used to characterize the 
data. Parametric test (one-way ANOVA and t-test) and 
non-parametric test (Kruskal Wallis and Mann-Whitney) 
employed to determine the association between normal 
breast morphology and socio-demographic factors, 
family information and gynecology history. The level of 
statistical significance was set at α < 0.05.  

g) Breast image analysis  
For measuring and analyzing the breast tissues, 

Philips DICOM Viewer software (R 3.0- SP03) was used. 
The measuring unit for each tissue is (mm), and the 
dimensions were obtained. Furthermore, all the 
measured data were collected by uni-dimensional 
(length) for subcutaneous fat while two-dimensional 
(length × width) for glandular tissue and fat lobules, 
sizing from three different areas for each tissue three 
readings were taken and average obtained to minimize 
errors. 

III. Result 

Total of 700 respondents were selected as 
sample for this study. However 85 respondents 
(12.14%) returned questionnaires were omitted due to 
either incomplete answers or were inaccurately 
completed. Hence, 615 females participated in this 
study were counted. The giving response rate in this 
study was 87.9%.  

a) Factors associated with performing US on breast 
morphology  

Table 1 shows the distribution of respondents 
according socio-demographic factors (age, race, 
religion, education level, occupation, and income), 
family information (marital status), and gynecology 
history (menarche age, menopause age and family 
history of breast cancer). Overall, the majority of mean 
age were 45.92 (SD= 12.94), Chinese 326(51.4%), 
Buddhism 282(45.9%), having degree 114 (18.5%), 
most of them working 209(60%), having income rang 
1001-3000RM, married 538(87.5%), the mean of first 
menstrual cycle was 12.1(SD0.64), the mean of 
menopausal of premenopausal age was 43.00(SD5.54), 
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while for post-menopausal age was 49.79(SD3.53) and 
46(7.5%) of respondents reported having a family history 
of breast cancer.  

 
 

Table 1: Socio-demographic data of respondents (n=615) 

Characteristics  Frequency Percent (%) Mean±SD 
Age groups  
20-29 

 
78 

 
12.7 

45.92 ± 12.94 

30-39 137 22.3  
40-49 112 18.2  
50-59 184 29.9  

60-70 104 16.9  
Ethnicity  
Malay  
Chinese 
Indian  
Religion  
Muslim  
Christian  
Buddhism 
Hinduism 
Educational level (n=237)  
Primary/ secondary  
Diploma  
Degree  
Postgraduate 
Employment status (n=349) 
Student 
Working 
Housewife/retiree 
Income (n=221) 
<1000 
1001-3000 
3001-5000 
>5000 
Marital status  
Single 
Married 
Widower 
Age of first menstrual  
Menopausal age  
Premenopausal age 
Postmenopausal age  
Family history of breast cancer  
Yes  
No  

 
203 
326 
96 

 
208 
40 

282 
85 

 
28 
82 

114 
13 

 
25 

209 
115 

 
7 

105 
94 
15 

 
75 

538 
2 
 
 
 
 
 

46 
569 

 
33 

51.4 
15.6 

 
33.8 
6.5 
45.9 
13.8 

 
4.6 
13.3 
18.5 
2.1 

 
7.2 
60 

32.4 
 

3.2 
47.5 
42.5 
6.8 

 
12.2 
87.5 
0.3 

 
 
 
 
 

7.5 
92.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12.1 ± 0.64 
 

43.00 ± 5.54 
49.79 ± 3.53 

Data presented as mean ± SD for age groups 

The percentage of participants who performed Ultrasound was 615 (100%). Among those who did ultrasound wide 
range of breast tissue size founded. 

As shown on Table 2 and Table 3 the 
relationship between breast morphology and socio 
demographic parameter, family information and 
gynecology history. In each quadrant of the breast, the 
distribution varied between normal and non-normal. For 
analyzing normal data one-way ANOVA and t-test was 
used to find the association between breast morphology 
and socio demographic factors, marital status and 
breast cancer history after using homogeneity test of 

variance, and according to that test plus Levene 
statistics, variances were equal among age groups, 
religion, education level, occupation, income and marital 
status and some tissue in different quadrant for right 
and left breast i.e subcutaneous fat of left breast in UOQ 
(L=0.48, p-value=0.75), LOQ (L=1.82, p-value=0.13) 
and UIQ (L=1.27, p-value=0.24) respectively. For non-
normal data, nonparametric test of Kruskal Wallis and 
Mann-Whitney was used. At the current study, there was 
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variation and association in tissue with age, ethnic and 
religion in different quadrants with p-value > 0.05, 
except in some quadrant of other tissue of right and left 

breast quadrants, while in education level, occupation, 
income and marital status there were no association 
with breast morphology. 

Table 2: Association between right breast morphology and socio demographic in different quadrants for normal and 
non-normal distribution 
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Breast 
morphology

Socio demographic factors

Age Ethnic Religion Education level

F P-value χ² P-value F P-value χ² P-value F P-value χ² P-value F P-value

Subcutaneous fat
Upper outer
Lower outer
Lower inner
Upper inner

23.62
25.46

24.4

0.000*
0.000*

0.000*
65.8 0.000*

8.47
11.99
12.40

0.000*
0.000*
0.000*

13.11 0.001*

6.48
7.20
7.76

0.000*
0.000*
0.000*

12.26 0.007*

1.34
4.81
3.53
3.23

0.260
0.003*
0.016*
0.023*

Glandular tissue

Upper outer
Lower outer
Lower inner
Upper inner

3.82 0.004*
14.52
14.12
14.57

0.006*
0.007*
0.006*

19.48
17.12
6.68

14.60

0.000*
0.000*
0.001*
0.000*

13.62
11.57
5.21
9.38

0.000*
0.000*
0.001*
0.000*

2.44
1.91
2.82
1.20

0.065
0.129
0.039*
0.310

Fat lobules
Upper outer
Lower outer
Lower inner
Upper inner

12.64
11.58
9.83

13.49

0.013*
0.021*
0.043*
0.009*

27.13
36.56
38.12
30.68

0.000*
0.000*
0.000*
0.000*

19.03
23.56
26.19
22.35

0.000*
0.000*
0.000*
0.000*

2.41
2.82
1.99
2.23

0.067
0.04*
0.12*
0.085

*significance value at level p<0.005

*significance value at level p<0.005

Breast 
morphology

Socio demographic factors

Occupation Income Marital status Breast cancer history

F P-value χ² P-value F P-value χ² P-value F P-value t P-value

Subcutaneous fat
Upper outer
Lower outer
Lower inner
Upper inner

14.51

10.21

0.000*

0.000*

33.52
24.14

0.000*
0.000*

2.24
2.87
4.62
3.95

0.084
0.037*
0.004*
0.009*

1.34
4.81
3.53
3.23

0.260
0.003*
0.016*
0.023*

-1.23
-1.11
-0.63
-0.85

0.137
0.869
0.335
0.847

Glandular tissue
Upper outer
Lower outer
Lower inner
Upper inner

1.53
1.48

1.78

0.22
0.23

0.17
4.65 0.098

1.76
1.66

0.58

0.16
0.18

0.63
10.43 0.02*

2.44
1.91
2.82
1.20

0.065
0.129
0.039*
0.310

-0.49
-1.54
0.58
-0.76

0.037*
0.031*
0.319
0.011*

Fat lobules
Upper outer
Lower outer
Lower inner
Upper inner

2.90
5.10
7.86
3.15

0.057
0.007*
0.000*
0.044*

2.49
3.37

1.52

0.061
0.019*

0.21
2.07 0.56

2.41
2.82
1.99
2.23

0.067
0.04*
0.12*
0.085

0.23
-1.02
0.12
-.073

0.869
0.575
0.897
0.064
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IV. Discussion 

Aging of human breast tissue is often followed 
by particular structural and functional changes and 
these changes have been linked by several research 
findings to the development of aging-related cancer. At 
the cellular level, morphological and functional changes 
which may include increased cell size and decreased 
proliferation may result in aging of human 
mammary epithelial cells [9]. The development of the 
breast begins from the stage of fetal development with 
mammary ridge or milk line which is usually a thickening 
in the chest region after which the nipples and milk duct 
system begin to develop when the baby is born, then at 
puberty stage, child-bearing phase, during menstrual 
cycle and finally at menopause [10]. 

In the present study the finding is consistent as 
in other studies which linked age with breast changes 
[11, 12]. Our work confirms that an increase in age is 
associated with a reduction in glandular tissue. 
Moreover the increment of fat in the breast and the 
radiographic appearance of the breast vary among 
women of the same age because of variations in breast 
tissue composition [13]. Most of the studies done in 
Malaysia, focused on the knowledge of breast cancer 
screening using mammography or breast self-
examination with socio demographic factors such as 
[14-16]. These studies have similar findings of the 
association of women with ethnicity, religion, 
occupation, income, marital status, degree level of 
education. Family history of breast cancer was higher 
than those with secondary or primary level of education 
(p<0.001). Only a few studies have reported on the 
variation of breast density by race, however, one study 
done in Department of Imaging, Country Height Health 
Sanctuary, Malaysia With the total number of 610 
subjects, there were significant associations between 
breast density and age group and there were no 
significant association with ethnic groups[17-20]. This is 
important, because different racial/ethnic groups have 
different breast cancer risk and these differences 
change with age [21]. Furthermore, some studies found 
higher breast cancer risk among women with 
professional occupations such as nursing [22] and 
teaching [23-26]. A study by Rubin et al., (1993) found 
teachers to be twice at risk of breast cancer mortality 
compared to other women. Although marital status have 
been commonly identified by various studies [27-30] as 
a positive factor in early cancer diagnosis and better 
survival, local studies [31,32] to date have not 
established any significant relationship between 
marriage and uptake of breast cancer screening. 
However, there was a study among female secondary 
school teachers from 20 selected secondary schools in 
Selangor, Malaysia to determine the knowledge and 
practices on breast cancer screening and socio 
demographic but there was no significant knowledge 

[33]. Yet no studies have been carried out on normal 
breast morphology related to the socio demographic 
factors using ultrasound. 

V. Limitation 

As this study was designed to be cross-
sectional. It may not be possible to conclude that the 
factors were found to be associated with normal breast 
morphology predated onset. Incidentally all the 
respondents that were selected from GHHS which is 
located in urban area; hence, the result cannot be 
generalized to both urban and rural. 
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Differences in Contrast-Enhanced CT Features between Clear Cell 
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Abstract- Purpose: Different RCC has different behavioral characteristics and their management protocol 
also different. Our purpose was to differentiate clear cell renal carcinoma from Non clear cell renal 
carcinoma with the help of contrast enhanced CT imaging features, which might help the clinician to make 
early decision about the management of renal cell carcinoma.  

Materials and methods: We retrospectively analyzed 64 patients (39 clear cell and 25 non clear cell) of 
renal cell carcinoma (RCC) from February, 2014 to February, 2016. We excluded 2 cases of 
angiomyolipoma and one case of oncocytoma because of their benign characteristics. So, total number 
of non- clear cell renal carcinoma was 22. Two radiologists retrospectively reviewed CT studies in an 
independent and blinded fashion. We compared Patient age and sex; tumor size; margin(clear or ill 
defined); location; presence or absence of hemorrhage, necrosis, calcification; degree of enhancement 
(hypodense, isodense or hyperdense); pattern of enhancement (homogenous or heterogeneous); tumor 
spreading pattern including presence or absence of thrombus (inferior vena cava and renal vein), 
lymphadenopathy, ascites. We performed statistical analysis with the help of SPSS 17.1 Software.     

Keywords: contrast enhanced CT; clear cell RCC (ccRCC); non clear cell RCC(Non-ccRCC). 
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Differences in Contrast-Enhanced CT Features 
between Clear Cell Renal Carcinoma and Non- 

Clear Cell Renal Carcinoma

Abstract- Purpose: Different RCC has different behavioral   
characteristics and their management protocol also different. 
Our purpose was to differentiate clear cell renal carcinoma 
from Non clear cell renal  carcinoma with the  help  of  contrast  
enhanced  CT imaging features, which might help the  clinician  
to  make early  decision about the management  of  renal  cell  
carcinoma.
Materials  and  methods: We retrospectively analyzed 64 
patients (39 clear cell and 25 non clear cell) of  renal  cell  
carcinoma (RCC)  from  February, 2014 to February, 2016. We 
excluded 2 cases of angiomyolipoma and one case of 
oncocytoma because of their benign characteristics. So, total 
number of non- clear cell renal carcinoma was 22. Two 
radiologists retrospectively reviewed CT studies in an 
independent and blinded fashion. We compared Patient age 
and  sex; tumor size; margin(clear or ill defined); location; 
presence or absence of hemorrhage, necrosis, calcification; 
degree of enhancement (hypodense, isodense or  
hyperdense) ; pattern of enhancement(homogenous or 
heterogeneous);tumor  spreading  pattern including  presence 
or absence of  thrombus (inferior vena cava  and renal  vein),
lymphadenopathy, ascites. We performed statistical analysis 
with the help of SPSS 17.1 Software. 
Results: In corticomedullary  phase, most  of  Clear  cell  RCC 
21 of 39 (53.8%)  tended  to show  hyperdense enhancement, 
whereas, most of non- clear 21 of 22(95%) showed 
hypodensity and  only 1 of 22(5%) showed isodensity. When, 
we compared  homogeneity  and  heterogeneity in between  
two  groups, we found non- clear RCCs(86%) were more  
heterogeneous  than  clear cell  RCCS (53%)(P <0.05). ccRCC  
15  of  39  (38.5%) usually  located  in  middle  pole  whereas  
most of non- clear cell RCC  15 of  22 (68.2%) did not show 
any specific polarity predilection( P<0.05).33 of 39(84.6%) 
ccRCC involved medulla, whereas  20 of 22 (90.9%) non clear 
cell  RCC  showed  mixed  involvement of  cortex, medulla and 
pelvis but no specific tendency to locate(P <0.05).
Calcification was more common in non-clear cell RCC (27.2%) 
than ccRCC(7.6%)
Conclusions: Contrast enhanced CT provides reliable 
information for differentiating clear cell RCC and non-clear cell 
RCC. Degree  and  pattern  of  enhancement is  the  most  
important parameter but presence or absence of  calcification, 
necrosis and  location  also  have  supplementary  values.

Keywords: contrast enhanced CT; clear cell RCC
(ccRCC); non clear cell RCC(Non-ccRCC).

I. Introduction

enal cell carcinoma(RCC) accounts for more  
than 2% of cancers in humans worldwide [1,27]. It 
is the seventh most common malignancy in male 

and 12th most common malignancy in female [2, 28].
Many researchers have stated that renal cell  carcinoma 
(RCC)  is not a single  disease  but  rather, a  group  of  
several disease entities [3,4,10]. In 2004 WHO  
classified  RCC  into  different  histopathologic  types  
which  is  showed  in table 1:

Table 1: 2004 World Health Organization Classification 
of RCC

Clear cell (conventional)RCC
Multi locular clear cell RCC
Papillary RCC
Chromophobe RCC
Carcinoma of collecting ducts of Bellini
Renal medullary carcinoma
XP 11 translocation carcinoma
Carcinoma associated with neuroblastoma
Mucinous tubular spindle cell carcinoma
Unclassified RCC
Source-Reference 30

The classification of renal cell carcinoma into 
subtypes has become of interest because of the 
association with prognosis [10]. Different tumor behavior 
and aggressiveness related to histologic subtypes and 
some others well- established parameter according to 
Fuhrman grade (tumor size and stage)[6,7,27]. Clear 
cell carcinoma also known as conventional renal 
carcinoma is the most common subtype, accounting for 
65% of RCC [8,9]. Papillary and chromophobe renal 
carcinoma comprise 25% of RCC[8,9]. Collecting duct is 
a rare subtype, accounting for less than 1% of all 
RCC[5]. Patients with papillary renal  carcinoma or with  
chromophobe  renal  carcinoma  have  a  higher  5- year 
survival rate than those with conventional renal  
carcinoma of the same stage[2,4,5]. However, collecting 
duct carcinoma have the worst prognosis, with a 5- year 
survival rate less than 5%[5]. CT imaging posing a 
diagnostic dilemma for the practicing physician because 
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it can provide detailed information about tumor itself and 
weather it has extended into perinephric fat or renal 
vein[10]. So it can play an important role in treatment 
planning. 

II. Materials  and   Methods 

a) Patients 
A computerized search of our institution’s 

medical records dated between February, 2014 and 
February, 2016 generated a list of 64 patients who had 
undergone nephrectomy for renal cell carcinoma. Of  
these  64  patients, the  diagnosis for 39 patients  with a  
pathologic  diagnosis  of  clear cell  carcinoma  and  25 
patients with non –clear cell carcinoma(6 with papillary 
cell carcinoma, 3 with chromophobe cell carcinoma, 2 
with pelvicalyceal urothelial carcinoma, 2 with 
pelvicalyceal urothelial papillary carcinoma, 2 with 
Wilms’ tumor, 2 with sarcomatoid  RCC,1 with  clear  cell  
papillary carcinoma, 1 with clear cell sarcoma, 1 with 
malignant rhabdoid tumor, 1 with leiomyosarcoma, 1 
with renal cell carcinoma associated with X11.2 
dislocation TF3 fusions, 2 with angiomyolipoma and 1 
with oncocytoma). 2 patients of angiomyolipoma and 1 
patient of oncocytoma were excluded due to their 
benign cherecteristics. Therefore, 22 patients of non- 
clear cell carcinoma were included in our study. For the 
clear cell carcinoma (n=39; men 23, women 16; age 
range: 26-77 year; mean age: 54.59 +11.05 years). For 
non- clear cell carcinoma (n=22; men 16, women 6; age 
range: 0.3-74 year; mean age: 43.82 +/- 23.7 year) 

b) CT examination 
All patients underwent pre-operative plain CT 

and triphasic DCE-CT examinations using a dual-source 
CT scanner (Somatom Defination; Siemens, Germany) 
and with our standard renal mass protocol tailored to 
each scanner. CT images were obtained during patient 
breath holding with following parameters - gantry 
rotation time:0.33s ; tube potential:100kVp; effective tube  
current:100mA ; pitch:1.2 ; collimation:32mm x 0.6mm ; 
beam collimation:64mm x 0.6mm; slice thickness:5mm 
and intersection gap:5mm. All patients received oral 
contrast materials 30 minutes before CT. Unenhanced 
images were acquired before the intravenous injection 
of contrast media. After administrating contrast agent 
(Ultravist, 1.5 ml/kg) with a power injector at a flow rate 
of 3.0ml/sec, corticomedullary, nephrographic and 
excretory phase images were obtained at 25-45sec, 60-
90sec, 240-300 sec respectively. All images were sent to 
our enterprise-wide picture archiving and communi-
cations system to be interpreted on workstations. 

c) Image analysis 
Tow experienced genitourinary radiologists who 

were aware that patients were being evaluated for renal 
lesions, but they were blinded to any other clinical, 
pathologic or imaging findings. Before, image   
interpretation, the readers met and agreed on the CT 

features to be used to characterize renal masses and a 
data collection form. They reviewed the CT scans at 
picture archiving and communications system. They  
compared patient age, sex; size  and  shape  of  tumor; 
margin whether well-defined or ill-defined; location; 
presence or absence of calcification, hemorrhage, 
necrosis or any  cystic change; presence or  absence of  
thrombus  in  renal vein or inferior vena cava,

 
ascites 

and lymphadenopathy; pattern
 

(homogeneous or  
heterogeneous) and degree of enhancement

 (hyperdese, hypodense or isodense).
 
For comparison of  

location ,they  described it in  three  patterns : Location1 
(tumor located either right or left side);

 
Location 2          

[tumor involved upper, middle,
 

lower pole or mixed 
(involvement of more than one pole)];

 
Location 3

 [involved cortex, medulla ,pelvis  or  mixed(involvement 
of more than one layer)].   

 d)
 

Statistical analysis
 Analysis

 
were performed by using SPSS17.1 

software. We used the Pearson X2

 
test to compare the 

distribution of features across the two groups.
 
A P value 

less than 0.05 indicated a statistically significant 
difference.

 
III.

 
Results

 
Of  64  renal lesions included  in  this  study, 39  

were clear  cell  RCCS, 

 
25 were non- clear  cell RCCS . 3 

of 25 non-clear cell renal carcinoma (2-angiomyolipoma 
and 1-oncocytoma)

 
were excluded as their benign 

behavior. So, total number of non-clear cell carcinoma 
were 22.

 
Patient presented for CT examination at the CT 

laboratory from February,
 
2014 to February, 2016.

 
The 

CT images  were  analyzed  retrospectively.
 Baseline characteristics for each of the groups 

are presented in table 2: 
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Table 2: Characteristic ccRCC non-ccRCC 

 
 

 
 

 
 

 
 
 

 
 
 

 
  

  
 
 
 
 
 

 
 

 
 

  
 
 
 

 
 
 
 
 

There were no significant differences,

 

when we 
compared age; sex; shape of tumor; presence or 
absence of (necrosis,

 

hemorrhage) in between two 
groups.

 

But, when we analyzed the degree of 
enhancement (hyperdensity, isodensity, hypodensity) in 
arterial (corticomedullary) and venous (nephrographic) 
phases showed significant difference. In arterial phase, 
most of clear cell RCC (21 of 39,

 

53.8%) showed 
hyperdensity,

 

whereas none of non –ccRCC (0 of 
22,0%) showed hyperdensity.

 

The P

 

value was 0

 

(P<0.05). In venous phase,

 

ccRCC showed more 
hyperdensity or isodensity (9 and 4 0f 39,

 

23.1% and 
10.3% respectively) than non-ccRCC (0 and 1 of 22, 0% 
and 4.5% respectively). Almost all of the  non-clear cell  
RCC ( 21 of  22, 95.5%) showed hypodensity  in  both 
arterial  and  venous  phases.
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Characteristic ccRCC non-ccRCC
Sex
male 23 16
female 16 06
Mean age(years) 54.59+/- 11.05 43.82+/-23.7
Mean size(cm) 5.08+/-3.57 6.18 +/-2.89
Hemorrhage 03 02
Necrosis 24 18
Calcification 03 06
Rim
clear 12 10
Unclear 27 12
Shape
round 34 17
irregular 05 05
Homogeneous 18 03
Heterogeneous 21 19
Hyperdense 21 00
Hypodense 08 21
Isodense 10 01
Location1
Right 21 13
Left 18 09
Location-2
Upper 07 01
Middle 15 06
Lower 09 00
Mixed 08 15
Location-3
Cortex 02 00
Medulla 33 00
Pelvis 00 02
Mixed 04 20
Metastases 04 03



 

 

 
 
 
 

 

 

 

Figure 1:

 

(a)

 

Pre-contrast,

 

(b) Corticomedullary,(c)

 

Nephrographic, (d) Excretory phase-A case  of  clear  cell  
renal  carcinoma  in a 49 years old  female  measuring  8 cm  in diameter  showing  hyperdense, heterogeneous 

enhancement  with  internal  necrosis (arrow).

 

However, we did not get any significant 
difference, when compared degree of enhancement in 
delayed phase (excretory phase).

 

Table 3: shows the 

comparison of degree of enhancement in different 
phases in between ccRCC and non-ccRCC. 

Table

 

3: Comparison of degree of enhancement in between ccRCC and non-ccRCC

 

 

Figure 2:

 

(a)

 

Pre-contrast,

 

(b)

 

Corticomedullary phase,(c) Nephrographic phase :

 

A case of  papillary renal cell 
carcinoma in a 43 years old male, measuring 7cm in diameter showing calcification (arrow), necrosis and 
heterogeneous enhancement pattern.

 

 
 
 
 
 
 
 
 
 
 

Figure 3:

 

(a) Pre-contrast phase, (b) Corticomedullary  phase, (c)

 

Nephrographic phase, (d) Excretory phase of  a  
case  of  chromophobe  cell  renal  carcinoma  in  47 years  old  male  measuring  5.5cm in 

 

daimeter showing  
hypovascular  heterogeneous  enhanced  pattern with  necrosis (arrow)

 

Types

 

Arterial   Phase

 

Venous       Phase

 

Iso

 

Hypo Hyper

 

Iso

 

Hypo Hyper

 

ccRCC (n =39)

 

10

 

8 21

 

4 26

 

9 

Non-ccRCC(n=22)

 

1 21

 

0 1 21

 

0 
P value

 

P =0

 

P =0.028

 

ccRCC = Clear cell  renal  carcinoma , non –ccRCC = Non clear cell  renal  carcinoma .

 

Iso= Isodense

 

Hypo= Hyperdense

 

Hyper = Hyperdense 
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(a)                                       (b)                                           (c)                                            (d)

(a)    (b)                                                    (c)

(a)                                           (b)                                                (c)                                          (d)



 

 

The pattern of enhancement (homogeneous or 
heterogeneous) showed significant difference. Non – 
clear cell carcinoma (19 of 22, 86%) showed more 
heterogeneous enhancement pattern than that of clear 
cell carcinoma (21 of 39,53%). The P value was 0.012 
(p<0.05). 

When, compared location of tumor (whether it 
involved upper, middle or lower pole of kidney), we 
found that 15 of 39 (38.5%) ccRCC were located in 
middle pole; but most of non-clear RCC (15 of 22,68%) 
did not show any specific polarity predilection. They 
involved two or all of 3 poles. The P value was 
0.001(p<0.05) 

Most of the clear cell RCC (33 of 39,84.6%) 
showed involvement of medulla, whereas most of the 
non clear cell RCC (20 of 22,90%) did not show such 
predilection for a specific layer. They involved more than 
one layer. the P value was significant (p =0). But when, 
we compared involvement of pelvis, we found that non- 
ccRCC (2 of 22,9%) showed more pelvis involvement 
than ccRCC (0 of 39,0%). 

Calcification is more common in non-clear cell 
RCC 27% (6 of 22) than clear cell RCC 7% (3 of 39).The 
p value was significant (p=0.038). 

Table 4: Shows those parameters which have significant P value-- 

Types
 

Pattern  of  
enhancement

 Location  2
 

Location  3
 

Calcification
 

 
Homo

 
Hetero

 
1” 2” 3”

 
4”

 
1”

 
2”

 
3”

 
4”

 
Yes

 
No

 

ccRCC
 

18
 

21
 

7 15
 

9 8 2 33
 

0 4 3 36
 

Non-ccRCC
 

03
 

19
 

1 6 0 15
 

0 0 2 20
 

6 16
 

P value
 

P=0.012
 

P=0.001
 

P=0 P=0.038
 

NOTE:
 

ccRCC=Clear cell  renal  carcinoma ;Non-ccRCC=Non clear cell renal carcinoma ; Homo=Homogeneous ; 
Hetero=Heterogeneous 

 

Location 2 (1”=upper pole, 2”=middle pole,
 
3”=lower pole,

 
4” =mixed )

 

Location 3 (1”=cortex, 2”= medulla, 3”=
 
pelvis,

 
4”=mixed ) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: (a) Pre-contrast, (b) Corticomedullary, (c) Nephrographic, (d) Excretory  phase -A  case of  clear cell  renal  
carcinoma   in  a  32 years  old  male  measuring  1 cm  in  diameter  showing  hypodensity  after  contrast  
adminstration. 

In our study, we also made comparison in 
between non- clear cell RCC and clear cell RCC with 
hypovascular tumor. We found significant p values when 
we compared size, location, pattern of enhancement 
and presence or absence of necrosis in between these 
two types. 

The mean size of hypovascular ccRCC was 
(3.92±1.89)cm, whereas mean size of non-ccRCC was 
(6.18±2.89)cm. The P value was 0.023(P<0.05).  

Non-clear cell carcinoma (19 of 22, 86.4%) 
showed more heterogeneous enhancement pattern than 
hypovasculer clear cell RCC (2 of 8, 25%). P value was 
0.003 (p<0.05). 

When, we compared presence or absence of 
necrosis, we found that, necrosis was more common in 
non-clear cell RCC (18 of 22, 81.8%) than ccRCC with 
hypovascular tumor (2 of 8, 25%). The P value was 
significant (P=0.007). 

In our study, we also found that most of non-
clear cell RCC layers (20 of 22, 90.9%) showed mixed 
involvement of different layer of kidney (cortex, medulla 
and pelvis) that means no specific predilection for any 
layer, whereas most of hypovascular ccRCC (4 of 8, 
50%) showed involvement of medulla. The p was 0 
(<0.05). 
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Table 5: Summaries difference in between hypovascular ccRCC and non-ccRCC: 

However, there were no significant differences 
in between hypovascular ccRCC and non –ccRCC, 
when we made comparison for shape (round or 
lobulated), rim (clear or unclear), presence or absence 
of (hemorrhage, calcification and metastasis). The P 
values were (>0.05). 

IV. Discussion  

Now-a-days, the incidence of renal cell 
carcinoma is increasing due to increasing risk factors 
(obesity, smoking) and utilization of modern imaging 
techniques[11-13, 29]. A majority of renal tumors are 
incidentally diagnosed  on  medical imaging, that’s  why  
most of  them  are asymptomatic, small  in  size  and  
present  at  an  earlier stage  [14,27]. It is important to 
discriminate clear cell RCC from non- clear cell RCC 
because of ccRCC is generally considered to have a 
worse prognosis and is treated differently than other 
subtypes [15-18,27]. Several study has been done 
previously to differentiate clear cell RCC from non-clear 
cell RCC by using imaging modalities. The most 
consistent finding was that, degree of enhancement was 
the most valuable parameter for differentiation of renal 
cell carcinoma subtypes. Clear cell RCCS

 enhance to a 
greater degree than other subtypes of malignant lesions 

[8,10,19-22 ]. Some researchers stated that the strong 
enhancement of conventional renal carcinoma is caused 
by it,s rich vascularity and alveolar architecture at 
histologic examination [4,10,23]. Our study consistent 
with these study. In this study, we found ccRCC (53.8%) 
showed more hyperdensity than that of non-ccRCC(0%). 
Most of non-ccRCC (95.5%) had hypodensity in all 
phases. 

However, when we compared pattern of 
enhancement, most of clear  cell RCC (53.5%) showed  
heterogeneity, which  agree  with other studies related  
with  pattern of enhancement of ccRCC[8,10]. But, when  
we  made  comparison  of  heterogeneity  in  between  
ccRCC  and  non- ccRCC, we  found  that, non-ccRCC   
were  more  heterogeneous  than  ccRCC. This may be 
because of larger size of non-ccRCC S

 which tended to 
show heterogeneity due to propensity of hemorrhage, 

necrosis and calcification [24-26]. At microscopic 
examination, all tumors with homogeneous 
enhancement were mainly composed of solid elements, 
whereas all tumors with heterogeneous enhancement 
had solid elements, necrosis, hemorrhage and   
calcifications. 

When, we made comparison in  between clear  
cell  RCC S  and  non-clear  cell RCCS 

 for the  presence  
of calcification, we found that calcification was  
significantly more in non-ccRCC (27%) than that of 
ccRCCS (7%). Calcification suggests a higher 5- years   
survival rate[3,10]. 

To  our knowledge, it  is  the first  study  which 
made  comparison in between two groups for the  
predilection of pole(upper ,middle,lower)  and for  the  
involvement  different  layer(cortex, medulla, pelvis).  We  
found that ccRCC showed more middle pole  
predilection (84%) than  that  of  non-ccRCC(27.3%), 
whereas majority  of  non-ccRCC  showed   mixed 
polarity means  involvement  of  more  than  one  pole 
(68.2%). ccRCC (84.6%) had predilection for  
involvement  of  medulla, whereas  most  of  the  non-
ccRCC(90%) had no specific  predilection for  any  layer, 
they involved more than  one layer. In case of pelvis 
involvement, non-ccRCC (9%) showed more pelvis 
involvement than that of ccRCC(0%). 

In  this  study, we  also  made  comparison  in  
between  ccRCC which showed hypovascularity and  
non-ccRCC. The number of ccRCC with hypovascularity 
was 8. Non-ccRCC (86.4%) were more heterogeneous 
than hypovascular ccRCC(25%). We also found that, 
necrosis was more common in non-ccRCC (81.8%) than 
hypovascular ccRCC(25%) and involvement of pelvis  
was more common in non-ccRCC(9.15%) than  
hypovascular ccRCC(0%). Hypovascular ccRCC (50%) 
showed predilection for involvement of medulla and 
most of non-ccRCC(90.9%) did not show any specific 
predilection for involvement of cortex, medulla and 
pelvis, rather than they showed involvement of more 
than one layer(mixed involvement). 

Our study had few potential limitations. First, our 
study was retrospective study. Second, we did not 
measure CT value of different kinds of tumor. Third, we 

 Pattern   of            
enhancement

 

Necrosis Location 3 

 
Homo

 
Hetero

 
No

 
Yes

 
1”

 
2”

 
3”

 
4”

 
 
Hypo ccRCC (n=8)

 
06

 
02

 
06

 
02

 
02

 
04

 
00

 
02

 Non-ccRCC
 
(n=22)

 
03

 
19

 
04

 
18

 
00

 
00

 
02

 
20

 P value
 

P=0.003
 

P=0.007
 

P=0.00
 Note:

 Hypo ccRCC=Hypovascular clear cell renal  carcinoma ,Non-ccRCC=Non-clear cell renal carcinoma, 
Homo=Homogeneous, Hetero=Heterogeneous

 Location 3  (1”=Cortex, 2”=Medulla, 3”=Pelvis,4”=Mixed)
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did not compare clear cell renal carcinoma with any 
other specific type of non-clear cell renal carcinoma. We 
compared ccRCC with as a whole others non-ccRCC.
So,  it may be a limitation. The study population of non-
clear cell renal carcinoma was small in number.  
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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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