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If necessary, the proprietary or commercial name may
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and the level of significance should be stated. If more
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results supported by valid statistical methods.
 The results should be stated concisely without
comments.
 They should be presented in logical sequence in the text
with appropriate reference to tables and/or figures.
 The data given in tables or figures should not be
repeated in the text.
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Diagnostic accuracy of otitis media with effusion in children
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Yahya Ajeel Hammadi FICMS

Abstract

Date Submitted: 2/7/2015
Date Accepted:8/10/2015

Address for Correspondence:
Dr. Abdulhussein Kareem
Department of Surgery, College of
medicine, Al-Mustansiriya University

Background: Otitis media with effusion is a common disease and causes
hearing disability that necessitates early and accurate management.
Objectives: Comparison of standard otoscopic tympanic membrane
finding, pneumatic otoscopy and tympanometric results with
myringotomy finding.
Patients and Methods: A prospective study of 60 children (120) ears with a
suspicion to have otitis media with effusion that have been done from 1st
of Jan 2014 to the 1st of Jan 2015, at Otolaryngology Department in AlYarmouk Teaching Hospital-Baghdad, all patients were underwent a clinical
assessment by standard otoscopy, pneumatic otoscopy and audiological
assessment by tympanometry, then we compared all results with
myringotomy finding as a reference standard for predicting the presence
or absence of fluid within the middle ear.
Results: there were 53% males and 47% females. Among them 63% were in
age group 5-8 years. The main presenting symptom was hearing
impairment (90%). Retraction of the tympanic membrane was the main
otoscopic findings in 83.5%, from which fluid at myringotomy found in 72%.
Type B tympanogram in 47.5% of which 88% revealed fluid in taping. The
Sensitivity, specificity and accuracy of tympanogram (A and B) were 89%,
63% and 83% respectively, and for type C1 and C2 tympanograms the results
was variable, while for clinical assessment (otoscopy) they were 85.7%,
60.5% and 76.7% respectively, and in (pneumatic otoscopy) the results was
97%, 30% and 73% respectively, and in cases of a combined clinical and
tympanometric assessment, the results was 97%, 52% and 86% respectively.
Conclusion: Conjunction of tympanometry and pneumatic otoscopy
examination increase accuracy.
Key words: Otitis media with effusion; Otoscopy; Pneumatic otoscopy; Tympanometry;
Myringotomy.

INTRODUCTION
Otitis media with effusion (OME) is the chronic
accumulation of mucus within the middle ear and
sometimes the mastoid air cell system, the time that the
fluid has to be present for the condition to be chronic is
usually taken as 12 weeks, in children it usually presents
because of the associated hearing impairment, there
were many synonyms have been and are used for this
condition, these include: “glue ear”, and “chronic non
purulent otitis media, its prevalence is bimodal with the
first and largest peak of approximately 20% at two years
of age and a second peak of approximately 16% at
around five years of age, also it is around twice as many
children being diagnosed with OME in the winter as

opposed to the summer [1]. An untreated OME causes
hearing impairment with potential subsequent delay in
speech and cognitive development, especially in young
children [2]. OME is difficult to diagnose by standard
otoscopy alone and an adjunctive tool should be used to
improve diagnostic accuracy, there are various tools
have been proposed for the diagnosis of OME other than
otoscopy in order to improve diagnostic accuracy, these
include micro-otoscopy, tympanometry and pneumatic
otoscopy, myringotomy[3]. The use of pneumatic
otoscopy to demonstrate decreased mobility of the
tympanic membrane is considered an important primary
diagnostic method, other factors that help confirm the
diagnosis include type B tympanogram (flat curve), but
still tympanocentesis which is usually performed at the
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1-Tympanic membrane examination:
Table 1 shows the findings during tympanic membrane
examination by using otoscopy and pneumatic otoscopy
and the findings at myringotomy by operating
microscope.
The mobility of tympanic membrane which was
detected by Siegel's pneumatic otoscopy, revealed that
15 ears (12.5%) with normal mobility, of those only
2ears (13%) had middle ear effusion, while 84 ears
(70%) had impaired mobility, of which 59 ears (70%)
had fluid in the middle ear and the rest 25 ears (30%)
were dry. At the same time immobile tympanic
membrane was detected in 21 ears (17.5%), of which 16
ears (76%) had effusion while 5 ears (24%) were dry.
Table (1) Results of tympanic membrane
examination and myringotomy finding.
Tympanic membrane
examination

Myringotomy finding
NO

%
%

fluid

%

position

dry
normal
retracted
pocket
atelectasis

9
100
5
6

7.5
83.5
4
5

6
28
4
5

66.5
28
80
83

3
72
1
1

33.5
72
20
17

color

This is prospective study of 60 patients (120 ears), aged
3- 12 years attended at Otolaryngology Department in
Al-Yarmouk Teaching Hospital –Baghdad with
suspension of having OME, in period from the 1st of
January 2014 to the 1st of January 2015, all children
were subjected for proper ENT examination using
otoscopy, pneumatic otoscopy, audiological assessment
by tympanometry and the data were documented on
special formula prepared for that reason contained a
detailed parameters such as: Otoscopic examination:
like tympanic membrane (position, color, translucency,
cone of light, and presence of air bubbles or fluid level),
and the mobility of tympanic membrane was assessed
with pneumatic otoscope (which has a magnification of
2.5 times convex lens) as either mobile, impaired or
immobile tympanic membrane, then tympanometry was
performed to all studied children regardless to the
otoscopic examination, by a Macio M44 tympanometer
of 226 Hz (low frequency pressure probe tone) , through
using A Fiellau – Nikolajson [5] classification for
tympanograms, as Peaked curves: Type A : maximum
compliance the same or more than 0.2 ml with a middle
ear pressure of (-99 to +200 dapa). Type C1: maximum
compliance the same or more than 0.2 ml with a middle
ear pressure of (-100 to -199 dapa). Type C2: maximum
compliance the same or more than 0.2 ml with a middle
ear pressure of (- 200 to - 400 dapa). Non-peaked curve:
Type B: maximum compliance less than 0.2 ml or
middle ear pressure less than (- 400 dapa), and for the
purpose of analysis, type A and C1 curves were
classified as normal, and type B and C2 curves were
classified as abnormal [6]. This study was approved by
the Ethic committee of our institution, and after
explanation and taking the consent from their parents
they underwent myringotomy under general anesthesia,
as a part of other surgical procedures, and by using
operating microscope (Carl Zeis- Germany/ using 250
mm lenses) the fluid was obtained through a radial
incision which made in the anterior inferior quadrant of
the tympanic membrane. The results of standard
otoscopy, pneumatic otoscopy, and that of
tympanometry were calculated, and their diagnostic
accuracy was determined by the confirmation of middle
ear effusion based on myringotomy findings as a

Among 60 children there were 32 boys (53%), and 28
girls (47%), the most common age group was 5-8 years,
were their 38 children (63%), and the hearing
impairment was the main presenting symptom as it was
found in 54 children (90%).

pale grey
Amber
Blue

80
37
3

66.5
31
2.5

36
7
0

45
19
0

44
30
3

55
81
100

dull
translucent

83
37

69
31

17
26

20.5
70

66
11

79.5
30

normal
shuttered
absent

0
99
21

0
82.5
17.5

30
13

30
62

69
8

70
38

8
9

6.5
7.5

0
2

0
22

8
7

100
78

15
84
21

12.5
70
17.5

13
25
5

87
30
24

2
59
16

13
70
76

translucency

PATIENTS AND METHODS

RESULT

cone of light

The aims of the study: 1) to assess the accuracy of
clinical diagnosis (otoscopy and pneumatic otoscopy),
2) to assess the accuracy of different types of
tympanograms, 3) to correlate between them and the
myringotomy findings.

referenced standard by applying the parameters as the
sensitivity, specificity and accuracy values for the
analysis.

air bubbles
fluid level

mobility

time of myringotomy, remains the gold standard for
diagnosing OME [4].

normal
impaired
immobile
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2-Tympanogram types and myringotomy fluid:

4-Otoscopic sensitivity, specificity and accuracy:

In type A curve agreement to findings at myringotomy
occurred in 12 ears (67%). Fifty seven ears (47.5%)
demonstrated type B curve which suggest presence of
effusion. Fifty ears (88%) of these cases were in
agreement with myringotomy findings. There were 45
ears (37.5%) with type C1, and in C2 curves there were
21 ears (47%) revealed effusion, the relation between
tympanometry curves and results of myringotomy, it
shown in figure 1.

Regarding standard otoscopic examination (translucent
versus dull) we have sensitivity of (85.7%) and
specificity of (60.5%) table 3.

100%
80%

Table (3) Otoscopic sensitivity and specificity in the
detection of OME with surgical findings as the reference
standard.
Otoscopy

Myringotomy
(OME present)
66

TM dull
(OME
suspect
present)
TM translucent
(OME
suspect
absent)

11

40%

Regarding pneumatic otoscopy: the sensitivity was
97%, and the specificity was 30%, as it shown in table 4

20%
0%
Type A

Type B
Dry

Type C1

Table (4) Pneumatic otoscopy (TM Mobility) sensitivity
and specificity in the detection of OME with surgical
finding as the reference standard.

Type C2

Fluid

Pneumatic Otoscopy

Figure (1) Comparison of tympanogram types and
the myringotomy finding
3-Tympanometry
accuracy:

sensitivity,

specificity

and

Table (2) Tympanometry sensitivity and specificity in the
detection of OME with surgical findings as the reference
standard.
Tympanogram

A+C
B+C2
A+C1

Impaired or immobile
TM
(OME suspect present.)
Mobile TM
(OME suspect absent.)

By using a 2 x 2 matrix sensitivity and specificity
calculated for the detection of OME with myringotomy
findings as the reference standard, for type A and B
curves the results were 89% and 63% respectively, and
when add the transition type C tympanogram into
analysis and consider them negative then sensitivity will
be 65% and specificity will be 83.5%, but when consider
C2 positive in addition to type B tympanogram then the
result will be the sensitivity: 84% and specificity: 72%,
as it shown in table 2.

A

26

5-Pneomatic otoscopy sensitivity, specificity and
accuracy:

60%

B

Myringotomy
(OME absent)
17

Myringotomy
(OME present)
True positive
50
False negative
6
False negative
27
True positive
65
False negative
12

Myringotomy
(OME absent)
False positive
7
True negative
12
True negative
36
False positive
12
True negative
31

The accuracy of tympanometry was calculated in regard
to type A and B curves only and found to be 83%.

Myringotomy
(OME present)
True positive
75

Myringotomy
(OME absent)
False positive
30

False negative
2

True negative
13

6-Combined clinical and tympanometric sensitivity,
specificity and accuracy:
The combination of clinical (pneumatic otoscopy) and
tympanometry values as shown in table 5, this resulted
in an increase in sensitivity: 97% and accuracy: 86% but
a decrease in specificity: 52%.
Table (5) Combined pneumatic otoscopy and
tympanometry sensitivity and specificity in the detection of
OME with surgical findings as the reference standard.
Tympanogram & Pneumatic
Otoscope
B and C2
Impaired or immobile
TM
A and C1
Mobile TM

Myringotomy
(OME
present)
True positive
65

Myringotomy
(OME absent)

False
negative
2

True
negative
11

False positive
10

DISCUSSION
The current study reported that, (63%) were 5-8 years of
age, with a male predominance (53%). This agreed with
other studies, as Rishi and Prakash A, study which
reported that, most of the children (56.8%) were in 5-8
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years of age [7]. Ahmad et al, study had shown that
(54.4%) of children were males and (45.6%) were
females [8], and Dong-Hee L and Sang-Won Y, had
shown 33 males and 18 females [9], however it
concluded that it is likely to be a little difference if any
in risk for boys compared to girls [1], however the current
study do not represent true prevalence of the disease as
it was performed in only hospital. Regard to the most
common presenting symptom, it was hearing
impairment (90%), also Ahmad et al, study shown that,
the main presenting symptom was hearing impairment
(47.2%) [8], while Syed et al, study shown that, the
common presenting symptom was fullness in the ear
(50.3%) [10]. The hearing impairment was noticed by the
parents or teacher due to scholastic retardation, or it
suggested by seeming lack of attentiveness, failure to
respond to normal conversational level speech.
1-Tympanic membrane examination:
Retracted tympanic membrane was found to be the
commonest otoscopic sign (83%), this agrees with
Ahmad et a, study, in which it was (91.7%) [8], and by
Orji, FT and Mgbor NC study which showed that it was
the most specific otologic finding in detection of OME
[11]
, while Syed et al, study found that, the most common
sign was dull eardrum (72.18%) [10].
The current study revealed that (72%) of retracted
tympanic membrane, and (80%) of dull tympanic
membrane showed fluid by myringotomy, these results
were similar to the study done Hamed et al, which
reported that (68%) of retracted TM, and (74%) of dull
TM, showed fluid by myringotomy[12].
It is generally accepted that the middle ear fluid
decreases the mobility of TM mainly due to increased
mass on the TM, reduction middle ear air space, and
abnormal pressure in the middle ear cavity [13].
Regard to the color of tympanic membrane, the current
study indicated that, the color of the ear drum carry less
diagnostic value, the same findings and conclusions was
reported by a study done by Hamed et al [12], and by a
study done by Daly KA et al, which confirmed that the
color of the tympanic membrane is of lesser importance
than the position and mobility [14],these observation was
confirmed by a study done by De Melker RA, which
reported that serious retraction of the eardrum and
absence of mobility under positive pressure were the
most predictive features but the color of the tympanum
did not show any relation to effusion[15].
2- Sensitivity, Specificity and Accuracy of tympanic
membrane examination:
Loss of translucency is a feature suggestive of OME,
with sensitivity of (85.7%), specificity of (60.5%) and

accuracy of (76.7%). in current study the standard
otoscopic examination had high sensitivity but low
specificity and these results were almost similar to that
of Hamed et al, study that shown the sensitivity was
(82%), specificity was (52%) and accuracy was (71%)
[12]
, and Dong-Hee L and Sang-Won Y study, reported a
sensitivity of (89.7%) and low specificity of (71.4%) [9].
Generally, most clinicians who use otoscope have good
sensitivity for the presence of middle ear effusion, but
being confident about the absence of effusion
(specificity) takes experience and practice [16].
Regard to the cone of light, it was appeared to be
shuttered in (82.5%) from which (70%) were contained
fluid, and it was absent in (17.5%) of which (38%)
contained fluid confirmed by myringotomy.
These results were comparable to that of study done
Hamed et al, which reported that, the cone of light was
found in (80%) from which (69%) contained fluid which
being approved by taping, and it was absent in (20 %) of
which (37.5%) confirmed to had fluid by myringotomy
[12]
, so the current study found that cone of light
assessment of less importance in diagnosis of OME. It
reported that, the absence of the cone of light does not
necessarily signify an ear disorder, as it could be due to
the slope of the tympanic membrane or the shape of the
external ear canal [17].
The presence of an air bubbles and fluid level carry
important sign for detection of OME [12].
The calculations of the sensitivity, the specificity, and
the accuracy for pneumatic otoscopy were (97%),
(30%), and (73%) respectively. Dong-Hee L and SangWon Y shown in their study that sensitivity was (97.2%)
and specificity was (38.5%) [9]. Finitzo et al,study found
that, the sensitivity was (93%) and specificity was
(58%) [18].
The current study found that the cloudiness and mobility
of the tympanic membrane show the highest sensitivity
and accuracy with variable specificity in contrast to
other clinical findings, the same observation was found
in a study done by De Melker RA which revealed that
cloudiness and mobility of the tympanic membrane had
the highest sensitivity and specificity [15].
3- Tympanometry types:
The most common cause of flattened, or type B tracing,
with a low static admittance, when the ear canal volume
is normal is decreased mobility of the tympanic
membrane secondary to middle ear fluid [19], so type B
tympanogram is the best diagnostic tool for predicting
OME in the children [20]. The current study found that
(88%) of type B curve and (33%) of type A curve were
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revealed positive by taping, these results looks
comparable to other studies, as study done by Hamed et
al, which reported that (89.5%), of type B curve and
(27%) of type A curve were positive by taping [12], and
also by a study done Ahmad et al, which showed that in
tympanograms of type B (92.2%), and type A (2.8%)
revealed fluid which confirmed by myringotomy[8].
Fish B M et al, study concluded that not all of the ears
which their tympanometer registered as having ‘type B’
traces could expected to had effusions, since (13 %) of
type B tympanogram were dry at myringotomy, in these
cases there had been displacement of fluid from the
middle ear by N2O during anesthesia [21], and when a
type A tympanogram was confirmed by the presence
fluid at myringotomy was probably due to small amount
of fluid was found [22].
The most probably reasons for dry tap by myringotomy,
despite having fluid in middle ear cavity are very thick
fluid, located in dependent areas, or by Nitrous Oxide
action [7].
4- Tympanometry
Accuracy:

Sensitivity,

Specificity

and

Regard to type B tympanogram , and type A
tympanogram the current study revealed that the
sensitivity was (89%), specificity was (63%), and
accuracy was (83%), these findings were close to the
results of other studies, as finitzo et al, which revealed
a results; sensitivity was (90%) and specificity was
(86%) for tympanometry [18], study done by Palmu AA
and Syrijanen R, had shown that, the sensitivity of type
B tympanogram was (61%) and specificity (99%) [23],
and study done by Shaio A S, and YC Guo, which
reported that type B tympanogram with sensitivity of
(96.6%) and specificity of (99%) [24].
Analyzing papers with findings at myringotomy as the
reference standard, suggest that a type B tympnogram is
frequently associated with OME, a type A is
infrequently associated with OME and a type C falls in
between [1]. It being a well-documented method for the
diagnosis of OME, tympanometry has a sensitivity
varying between (82–90%) and specificity between (68–
98%) relative to findings in myringotomy [25, 26].
Analyzing the result of type B tympanogram versus
type A and C tympanogram ,it shown that, the
sensitivity was (65%) and the specificity was (83.5%) ,
these result looks comparable to those of other studies
as Finitzo et al, were the sensitivity was (57%), and the
specificity was (94%) [18], and when analyzing the result
of type A and C1 tympanograms versus type B and C2
tympanograms, it shown that of a sensitivity was (84%)
and a specificity was (72%), as a parameters in detecting
OME, while on other hand, a study done by Miia K

Laine et al. which grouped result of type C2 and B
tympanograms (the positive test result) contrasted with
type A and C1 tympanograms (the negative test result),
as a parameters in excluding OME, it showed that, the
sensitivity was (84%), and the specificity was (87%) [27].
This wide range of values can only be partly explained
by the differing proportion of ears with OME and the
fact that the anesthetic can itself aerate the middle ear
giving a ‘false’ dry tap [1].
5- Sensitivity, Specificity and Accuracy of combined
Clinical and Tympanometric results:
In combination of clinical (pneumatic otoscopy) and
tympanometry, the results revealed a sensitivity of
(97%), a specificity of (52%) and the accuracy of (86%),
these findings was agreed with results of other studies,
like Finitzo et al, which revealed both sensitivity and
specificity above (90%) [14], and Harris et al, study
which shown that, they were between (80% -100%) [28].
Using pneumatic otoscopy with tympanometry
improves the accuracy of diagnosis because many
abnormalities of the eardrum and ear canal that might
cause an abnormal tracing can be visualized,
determining the presence of obstructing cerumen in the
canal, and characteristics of the tympanic membrane
(e.g., color, mobility, position, and translucency) are
helpful in correlating tympanometry findings with
clinical disease, the two tests can be complementary,
because pneumatic otoscopy provides a qualitative
measure of tympanic membrane mobility (i.e., does the
tympanic membrane move with insufflations) and
tympanometry produces more quantitative information
(e.g., numeric and graphic data about generated positive
and negative pressures, absorption of acoustic energy by
the middle ear system, ear canal volume) [29], although
myringotomy is a 'gold-standard' method for
confirmation (effusion or no effusion),but as it is an
invasive procedure, its application is not possible in a
primary care setting for ethical and practical reasons [15].
CONCLUSIONS
 Clinical diagnosis (otoscopy and pneumatic otoscopy)
has good sensitivity and accuracy.
 Tympanogram type A and B carry highest accuracy
among other types of tympanogram consider to
myringtomy confirmation.
 Conjunction of tympanometry and pneumatic
otoscopy examination increase accuracy.
 All tools are significant in diagnosis of OME, but
accuracy found more in tympanometry than otoscopy
and pneumatic otoscopy depending on sensitivity and
specificity tests when compared with myringotomy
results.
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RECOMMENDATION
It is recommended for the availability of tools and
devices required for examining the ear for purpose to
diagnose OME in the health care centers preliminary as
well as training on these devices for doctors working
place.
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Background: Diarrheal disease still one of the important problems
among children in our governorate (Sulaymani) and ORS is an effective
treatment for where they get mild to moderate dehydrations.
Objective: To assess the knowledge and attitudes of mothers regarding
ORS.
Patients and methods: From July 1st 2012 to march 31st 2013, total of 200
mothers enrolled in this study. We collected information regarding their
children's age, sex, residence, maternal education, water supply. Their
knowledge and attitude evaluated on their awareness about ORS,
using, source of education, procedure of preparation and giving it to
their children. Those information collected by direct interview of those
mothers.
Results: 99.5% of mothers were aware about ORS. Only 0.5% (1 mother)
was not aware of it. There was significant correlation between both
educational level of the mothers and water supply, and persons who
gave advice to them on using ORS and drug use. But no significant
correlation between mothers knowledge and source of information
about ORS.
Conclusion: ORS is a very effective treatment for diarrhea in children.
Mothers knowledge and attitude to be improved about it.
Key words: Mother's knowledge, Diarrhea, ORS.

INTRODUCTION
Diarrheal disorders in childhood account for a large
proportion of childhood deaths, with an estimated 1.8
million deaths per year globally. The World Health
Organization reports that there are more than 700
million episodes of diarrhea annually in children below
5 years of age in developing countries. While global
mortality may be declining, the overall incidence of
diarrhea remains unchanged at about 3.2 episodes per
child per year. (1)
Dehydration resulting from diarrhea is a significant
cause of death for young children in developing
countries. Oral Rehydration Solution (ORS) is useful to
replace fluid and electrolyte loss. Although ORS is

effective in preventing and treating dehydration, its use
in home treatment is not wide spread due to reluctance
among mothers to use ORS in cases of acute diarrhea. (2,
3)
Timely management of the children with ORS has
substantially declined the mortality and morbidity from
acute infectious diarrhea. (3)
An evaluation of global trends in diarrhea management
from 1986 to 2003 showed minimal progress in ORS use
and a decrease in the proportion of children with
diarrhea given continued feeding(4). A 2007 analysis of
the two most recent Demographic and Health Surveys
conducted in 34 countries found decline in ORS use for
children below 3 years of age with diarrhea in 68% of
those countries. Moreover, the proportion of children
who had fluids withheld during diarrhea increase in 91%
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of the countries included in the analysis. (5)It is
commonly observed that most of the mothers neither can
mix commercially available ORS properly nor are able
to realize the significance of giving more fluids during
acute diarrhea to their children. (6)
The aim of this study was to assess the knowledge and
attitude of mothers towards the use of oral rehydration
solution in the treatment of acute diarrhea in children in
Sulaimani.

PATIENTS AND METHODS
This cross sectional survey was conducted at the
Sulaimani Pediatric Teaching Hospital during the
period July 1st 2012 to March 31st 2013. Total of 200
mothers of children with diarrhea were enrolled in the
study, they were interviewed and information collected
that included a detailed history highlighting their
demographic data, presenting complaints, use of ORS,
treatment given at home, mothers knowledge about ORS
and drugs used for diarrhea, maternal education, water
sources, feeding, and socioeconomic status.
Regarding knowledge and attitude about ORS a score
was plotted from the following information: awareness
about ORS, used ORS or not, equipment used for giving
ORS, preparation of ORS, and assessing the adequacy
of ORS used. When the response was correct the score
of 2 was given and when response was incorrect a score
of 0 was given. Total score of 10 would reflect good
knowledge and a score of zero reflects very poor
knowledge. Using ORS for diarrhea, equipments used
for mothers’ attitude regarding ORS
For statistical analysis SPSS (Statistical Package for the
Social Sciences) version 17 was applied. Correlation
between knowledge score and variables was done using
chi-square test, P value less than or equal to 0.05 was
regarded as significant.

RESULT
Table 1 shows the demographic characteristics of the
group included in the study with the median age of
children being 2 years, minimum was 0.3 years (4
months) and maximum was 8 years. The highest number
of cases was in the age group 1 to 5 year. The male to
female ratio was almost 1:1. More than half of mothers
(105 mothers constituting 52.5%) had low educational
level, and only 37 mothers had high level of education
making 18.5% of the total, the rest did not have any
educational background. There were different sources
of water as in 103(51.5%) cases was from well, and in
63 (31.5%) was piped, and in 34 (17%) was water
tankers.

Table 1: Characteristics of the sample
Variable
Age in years
<1
1-5
>5

No.

%

25
160
15

12.5
80
7.5

101
99

50.5
49.5

172
28

86
14

58
105
37

29
52.5
18.5

Water supply
Well
Piped
Tanker

103
63
34

51.5
31.5
17

Total

200

100

Gender
Male
Female
Residence
Inside city
Outside city
Maternal Education
Illiterate
Low
High

Table 2 shows data regarding knowledge and attitude of
the mothers. The vast majority 199 mothers (99.5%)
were aware about ORS and only 1 (0.5%) was not aware
about ORS, 183 (91.5%) of the mothers used ORS and
17 (8.5%) did not use ORS. Among mothers who used
ORS 7 (3.5%) used it depending on their own decision,
and 42 (21%) advice was given by another family
member, while 85 (42.5%) advice given by a physician,
and 49 (24.5%) advice made by: paramedical staff).
Among mothers who used ORS, in 139 (69.5%) it was
given by cup and spoon, in 44 (22%) it was given by
bottle. The amount of ORS given was adequate by 109
mothers (54.5%) and 74 (37%) was inadequate, while
107 mothers (53.5%) prepared ORS correctly and 76
mothers (38%) preparation of ORS were not correct. Of
all mothers 172 (86%) had used drugs and of 28 (14%)
had not used drugs. Among those who used drugs 21
(10.5%) was self decision and 151 (75.5%) prescription
was made by family physician.
When correlation done between knowledge score and
demographic characteristics of the sample, there was
significant correlation with educational level of mother
and the source of water supply (p= 0.0001). In making
correlation between knowledge score and mothers
source of information about ORS, P value was not
significant (0.226). But correlation between knowledge
score and the person giving advice to the mothers on
using ORS, P value was (0.0001) significant with the
physician having the greatest influence, so also
correlation done between knowledge score and the
person who advised mothers on drug use P value was
(0.0001) significant.
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Table 2: Mothers’ knowledge and attitude regarding Oral
Rehydration Solution
Variable
Aware of ORS
Yes
No
Total
Used ORS
Yes
No
Total
Advised to use ORS by
Self
Family member
Physician
Health worker
Total
Give ORS via
Cup and spoon
Bottle
Total
Used adequate amount of ORS
Adequate
Inadequate
Total
Preparation of ORS
Correct
Incorrect
Total
Used Antidiarrheal Drugs
Yes
No
Total
Decision for using antidiarrheal drugs by
Self
Physician
Total

Number

%

199
1
200

99.5
0.5
100

183
17
200

91.5
8.5
100

7
42
85
49
183

3.9
22.9
46.5
26.7
100

139
44
183

76
24
100

109
74
183

59.5
40.5
100

107
76
183

58.5
41.5
100

172
28
200

86
14
100

21
151
172

12.2
87.8
100

In present study 85(42.5%) patients were given oral
rehydration solution on advice of family physician, 42
(21%) on advice of family member, 49 (24.5%) on
advice of health worker and 7 (3.5%) on their own
knowledgewhile Seyal et al study (12) reported that 27%
used ORS by their own knowledge, 28% used on advice
of general practitioners, 10% by pediatricians, 3% by
medical officers and 27% from other sources could be
due to improvement of health services in our region.
As far as preparation of oral rehydration solution is
concerned, in our study 107 (53.5%) of mothers
correctly recalled the preparation of oral rehydration
solution whereas in a study by Taha AZ (15) was 64%,
In our study 172(86%) used drugs in diarrhea and
28(14%) did not use drugs, and of them 151(75.5%)
were advised by family physician while in This high
percentage is probably due to success of our physicians
in applying ORS program in our society.
In conclusion; although most of the mothers had
satisfactory knowledge about ORS and used it when
needed, their attitude regarding oral rehydration solution
was inadequate.
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Table 3. Correlation of variables with knowledge and attitude scores
Variable

Average score

P value

0

2

4

6

8

10

0(0%)

6(3%)

1(0.5%)

3(1.5%)

6(3%)

9(4.5%)

1-5 year
More than 5 year

1(0.5%)
0(0%)

20(10%)
1(0.5%)

23(11.5%)
2(1%)

35(17.5%)
0(0%)

14(7%)
3(1.5%)

67(33.5%)
9(4.5%)

Total

1(0.5%)

27(13.5%)

26(13%)

38(19%)

23(11.5%)

85(42.5%)

0(0%)
1(0.5%)
1(0.5%)

12(6%)
15(7.5%)
27(13.5%)

8(4%)
18(9%)
26(13%)

26(13%)
12(6%)
38(19%)

14(7%)
9(4.5%)
23(11.5%)

41(20.5%)
44(22%)
85(42.5%)

1(0.5%)
0(0%)
0(0%)
1(0.5%)

14(7%)
12(6%)
1(0.5%)
27(13.5%)

12(6%)
13(6.5%)
1(0.5%)
26(13%)

16(8%)
22(11%)
0(0%)
38(19%)

7(3.5%)
14(7%)
2(1%)
23(11.5%)

8(4%)
44(22%)
33(16.5%)
85(42.5%)

0(0%)
1(0.5%)
1(0.5%)

23(11.5%)
4(2%)
27(13.5%)

19(9.5%)
7(3.5%)
26(13%)

31(15.5%)
7(3.5%)
38(19%)

20(10%)
3(1.5%)
23(11.5%)

79(39.5%)
6(3%)
85(42.5%)

0(0%)
1(0.5%)
0(0%)
1(0.5%)

10(5%)
10(5%)
7(3.5%)
27(13.5%)

5(2.5%)
16(8%)
5(2.5%)
26(13%)

11(5.5%)
20(10%)
7(3.5%)
38(19%)

11(5.5%)
5(2.5%)
7(3.5%)
23(11.5%)

66(33%)
11(5.5%)
8(4%)
85(42.5%)

1(0.5%)
0(0%)
1(0.5%)

26(13%)
1(0.5%)
27(13.5%)

26(13%)
0(0%)
26(13%)

38(19%)
0(0%)
38(19%)

23(11.5%)
0(0%)
23(11.5%)

85(42.5%)
0(0%)
85(42.5%)

0(0%)

1(0.5%)

2(1%)

1(0.5%)

0(0%)

3(1.5%)

Family
Physician
Health worker

0(0%)
0(0%)
0(0%)

6(3%)
1(0.5%)
3(1.5%)

12(6%)
1(0.5%)
11(5.5%)

17(8.5%)
5(2.5%)
15(7.5%)

3(1.5%)
13(6.5%)
7(3.5%)

4(2%)
65(32.5%)
13(6.5%)

Total
Self

0(0%)

11(5.5%)

26(13%)

38(19%)

23(11.5%)

85(42.5%)

2(1%)
13(6.5%)
15(7.5%)

2(1%)
83(41.5%)
85(42.5%)

Who advise
on drug

Who advise on
O.R.S.

Heard
about
O.R.S.

Source of
water

Residen
ce

Mothers e
ducation

Gender

Age

Less than 1year

0.462

Male
Female
Total

0.42

0.0001
Illiterate
Low
High
Total
Inside Sulaimani
Outside Sulaimani
Total
Well
Piped
Tank
Total
Yes
No
Total
Self

Physician
Total

0.17

0.0001

0.266

0.0001

0.0001
0(0%)
0(0%)
0(0%)

0(0%)
16(8%)
16(8%)

8(4%)
12(6%)
20(10%)

9(4.5%)
27(13.5%)
36(18%)
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Background: Polycystic ovarian syndrome was first described in1935 by Stein
and Leventhal as classical triad of amenorrhea, obesity and hirsutism
Aims of the study: Assessment of oral health status including gingival
inflammation by (GI), periodontal situation by (PI), dental status by (DMFT),
and salivary flow rate (SFR) and their relationship with the severity of
symptoms, and evidence of metabolic syndrome in PCOS patients and
assessing the serum and salivary levels of leptin, CRP, and fibrinogen in PCOS
patients and find out the associations with the oral health and metabolic
syndrome.
Patients and Methods: Clinical examination had been done for (42) PCOS
women and (30), age and BMI, matched control subjects for blood pressure
(systolic and diastolic) and anthropometric measurements (BMI, waist to hip,
and waist to height ratios). Oral clinical examination including an assessment
of gingival inflammation (GI), periodontal situation (PI), dental status (DMFT),
and salivary flow (SFR) had also been done. Samples of blood and whole
unstimulated (resting) saliva were collected from all participants then
investigated for the level of leptin, CRP, and fibrinogen, lipids (HDL and
triglyceride), and FBG had also been measured.
Results: Oral health measurements including: GI, PI, and DMFT were
significantly higher in PCOS patients, while SFR were less in PCOS compared
to controls. Leptin and fibrinogen (in blood and saliva) of the PCOS women
were higher than that of controls. Whereas (26.19%) serum and (40.47%)
salivary CRP levels >6mg/L, but no one of the controls exhibited high CRP
levels. Significant correlation between serum and salivary leptin were resulted
in both PCOS and controls, and the same story for CRP and fibrinogen.
Elevated levels of the rest variables in both blood and saliva were significantly
correlated with MS. GI, PI, and SFR were also significantly correlated with MS,
while DMFT was not. GI, PI, and DMFT had significant correlation with BMI in
PCOS and controls. Severe gingival inflammation and established destructive
periodontitis were significantly correlated with salivary: CRP and leptin, but it
were non-significant with salivary fibrinogen and SFR.
Conclusion: Saliva was found to be a useful alternative to serum for the
determination of leptin, CRP, and fibrinogen in PCOS. The susceptibility for
dental carries, gingivitis, and periodontitis may significantly increase in PCOS
that gingivitis and periodontitis are common finding in patients with PCOS,
and that was supported by significant decrease in salivary flow rate. Salivary
leptin and CRP have become important markers for inflammation related to
oral health and in assessing the risk of developing cardiovascular disease.
Key words: Oral health, Metabolic syndrome, Leptin, CRP, Fibrinogen.
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of blood and saliva, other anthropometric (BMI, WHR,
and WHtR), metabolic (leptin, CRP, and fibrinogen),
and oral health (DMFT, GI, PI, and SFR)
measurements. Venous blood was obtained and the
serum was separated and kept in deep freeze for further
analysis. To avoid circadian variations, saliva sample
was collected between 9 AM and 11 AM into small
plastic polyethylene cups. Whole unstimulated saliva
for 10 minutes was collected from participants. Then
centrifuged and the supernatant is kept at -20ºC until
use for further analysis including:
1-Leptin by Sandwich ELISA kit(DRG ),catalog no.
2395 (Germany).
2-C-reactive
protein(LTA)
by
qualitative
determination kit catalog no. AK00111 (Italy).
3.Fibrinogen (Spinreact) Clauss method by kit catalog
no. 1709211 (Spain) .
Statistical Analysis: Statistical tests were achieved by
using Microsoft “Excel 2010” statistical package
which run under “windows” operating system and a
computerized program, the statistical package for
social sciences (SPSS). T- student’s test was used for
comparison with control group.

INTRODUCTION
Polycystic ovarian syndrome (PCOS) is one of the
most common endocrine disorder affecting women in
reproductive age; it is a genetic disorder that can be
inherited from either parents (1). PCOS can be divided
into two main types: insulin-resistant (obese PCOS)
and non-insulin-resistant. In 2003 the Rotterdam
criteria for the diagnosis of PCOS states 2 of the 3
features were needed to be present to make the
diagnosis. These features include: oligo- or
anovulation, clinical and/or biochemical signs of
hyperandrogenism, and polycystic ovaries (2). It would
appear that many women with PCOS fulfill the criteria
for the metabolic syndrome in view of a higher reported
incidence of hypertension, dyslipidemia, visceral
obesity, insulin resistance and hyperinsulinemia (3).
Leptin is a 16 kDa protein hormone that plays a key
role in regulating energy intake and energy
expenditure, including appetite and metabolism (4).
Most obese individuals are thought to be leptin
resistant (5). CRP is (115 kDa) protein synthesized by
the liver. Many studies reveal elevated serum CRP
levels in women with PCOS. Recent research has
shown that fibrin plays a key role in the inflammatory
response (6). Oral health is integral to general health.
Because of interest in the link between oral and general
health clinicians are increasingly using salivary
analyses to diagnose systemic disease and to monitor
general health. There has also been an increase the
association between periodontal inflammation and
PCOS (7). In recent times there has been increasing
interest in saliva-based analyses, because saliva
collection methods are simple and noninvasive. Oral
fluid sampling is safe for both the operator and the
patient, and has easy and low-cost storage (8). Since the
saliva was put forth as a potential diagnostic tool, its
use for surveillance of disease and general health has
become a highly desirable goal in healthcare and
medical research (9).

RESULTS
Table (1) shows comparable mean, standard deviation
and median values of clinical characteristic and
anthropometric measurements (age, onset of disease,
family history, weight, height, systolic and diastolic
blood pressure, other anthropometric (BMI, WHR, and
WHtR).
Table (2) shows Lipid profiles including (TG, HDL,
and TG/HDL) and FBG.
Oral health measurements
Table (3): shows the clinical oral examination of PCOS
and controls that include the GI and PI: each group was
subdivided into subgroups according to the severity of
inflammation in the gingival tissue and periodontal
tissue respectively (with the expression of no.%) for
each grade of inflammation within the subgroup).
DMFT: calculation of the number and percentage of
decayed, missed, and filled teeth of each group and
mean±SD of salivary flow rate were less in PCOS than
that of controls.

MATERIALS AND METHODS
Forty-two patients having PCOS, based on Rotterdam
criteria, and thirty healthy women were matched in age
and BMI.
Exclusion criteria: smoking, thyroid dysfunction,
adrenal dysfunction, diabetes mellitus, hypertension,
and pregnancy.
History with examination were performed which
included: age, onset of disease, family history, weight,
height, systolic and diastolic blood pressure, collection

Oral health measures, inflammatory biomarkers
and leptin
Table (4) shows mean ± SD, and the correlation
between the components’ number on one hand and the
elevated salivary and serum leptin, salivary and serum
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CRP, salivary and plasma fibrinogen, GI, PI, DMFT,
and SFR in PCOS on the other hand. Salivary and
serum leptin had significant linear correlation with all
components (P <0.05). Whereas the rest had significant
linear correlation only with the (4 and 5 components)
(P <0.05) except for DMFT which is non-significant
for all components.
Table
1.
Clinical
characteristics
and
anthropometric measurements of study subjects

PCOS and controls had a weak linear correlation
statistically non-significant for controls (t-test =0.806,
P > 0.05) and positively correlated (linear correlation)
statistically significant for PCOS (t-test =5.243, P <
0.05).
In figure (3A)PCOS and controls matched for BMI but
salivary leptin levels for PCOS differ widely from
those of controls and had strong positive linear
correlation with BMI statistically highly significant (ttest = 5.23, P < 0.001) for PCOS and had positive linear
correlation statistically significant for controls (t-test =
2.21, P < 0.05). Figure (3B) shows that serum leptin
levels for PCOS differ from those of controls and were
strongly correlated (positive linear correlation) with
BMI statistically highly significant (t-test = 4.58, P <
0.001) for PCOS and had positive linear correlation
statistically significant in controls (t-test = 2.33, P >
0.05).
In figure (4A)Salivary leptin levels for PCOS differ
from those of controls and had positive linear
correlation with W/H Ratio statistically significant in
both PCOS and controls (t-test = 2.86, 1.99, P < 0.05)
respectively. In figure (4B) serum leptin levels for
PCOS differ from those of controls and had strongly
positive linear correlation with W/H Ratio statistically
highly significant in both PCOS and controls (t-test =
3.47, 3.06, P < 0.001) respectively.

Subject
Control (30)
PCOS (42)
Age (year)
Mean ± SD
27.66 ± 5.81
27.95 ± 5.67
Median
27.5
28.5
Onset of disease (year) _
Mean ± SD
3.93 ± 2.71
Median
3
Family history
_
No. (%)
12 (28.5%)
Weight (kg)
Mean ± SD
76.27 ± 17.59
78.41 ± 16.25
Median
71.35
77.65
Height (cm)
Mean ± SD
161.9 ± 5.28
160.9 ± 7.95
Median
163
161.5
BMI (kg/m²)
Mean ± SD
29.38 ± 5.88
30.39 ± 5.96
Median
28.95
29.73
18.5 - 24.9 No.(%)
6 (20%)
8 (19%)
25 - 29.9 No.(%)
10 (33.3%)
14 (33%)
≥ 30
No.(%)
14 (46.7%)
20 (47.6%)
Waist (cm)
Mean ± SD
92.33 ± 11.50
93.02 ± 15.07
Median
90
91.5
Hip (cm)
115.8 ± 6.04
112.4 ± 10.26
Mean ± SD
115
110
Median
Waist/hip ratio
Mean ± SD
0.78 ± 0.06
0.82 ± 0.09
Median
0.78
0.83
≥ 0.8 No.(%)
13 (43.3%)
27 (64.3%)
Waist/height ratio
Mean ± SD
0.55 ± 0.08
0.57 ± 0.09
Median
0.53
0.57
≥ 0.5 No.(%)
19 (45.3%)
35 (83.3%)
Systolic BP (mmHg)
(Mean ± SD)
119.76 ± 6.8
124.38 ± 6.49
≥ 130 No. (%)
3 (10%)
10 (23%)
Diastolic BP (mmHg)
Mean ± SD
78.83 ± 3.37
81.59 ± 3.90
≥ 85 No. (%)
1 (3.3%)
7 (16.6%)
Mean BP (mmHg)
Mean ± SD
92.47 ± 3.82
95.85 ± 4.57
The results are expressed as mean±SD, number (%) and median.
BMI: body mass index, BP: blood pressure, SD: standard

Table 2. Lipid profile and fasting blood glucoseof PCOS
patients.
Subject
TG (mmol/L)
Mean ± SD
≥ 1.78 No. (%)
HDL (mg/dl)
Mean ± SD
≤ 50 No. (%)
TG/HDL (American
units)
Mean ± SD
> 2 No. (%)
≥ 4 No. (%)
≥ 6 No. (%)
Fasting blood glucose
(mmol/L)
Mean ± SD
≥ 5.6 No. (%)

deviation, No.: number, %: percentage.

Relationship of leptin and inflammatory markers
levels to endocrine-metabolic parameters
In figure (1,2) the correlations between salivary and
serum leptin levels for PCOS and controls were strong
linear statistically highly significant (t-test =7.256, P <
0.001) for controls and (t-test =5.938, P < 0.001) for
PCOS, While salivary and plasma fibrinogen levels for

PCOS (42)

Min – Max

1.31 ± 0.62
8 (19%)
54.60 ± 7.38
11 (26.1%)

0.7 – 2.95
2.1 – 2.95

2.39 ± 1.67
11 (26.1%)
3 (7.1%)
3 (7.1%)

1.031 – 6.84
2.21 – 3.76
4.09 – 4.33
6.53 – 6.84

4.68 ± 0.82
5 (11.9%)

3.5 – 6.9
5.7 – 6.9

32.5 – 67
32.5 – 50

The results are expressed as mean±SD, no. (%), and minmax. Min: minimum, Max: maximum, TG: triglyceride,
HDL: high density lipoprotein, SD: standard deviation.

Relationship of oral health measures with BMI
PCOS and controls were matched for BMI but gingival
index (GI) scores for PCOS were higher than that of
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controls and had strong positive linear correlation with
BMI statistically highly significant in PCOS and
controls (t-test = 3.081, 3.215, P < 0.001) respectively.
(Figure 5A)
Periodontal index (PI) scores for PCOS were higher
than that of controls and had strong positive linear
correlation with BMI statistically highly significant (ttest = 3.385, P < 0.001) for PCOS and significantly
correlated in controls (t-test = 2.807, P < 0.05). (Figure
5B)

only (P <0.05). (Figure 7B and C) But it was nonsignificant with mean values of salivary fibrinogen (P
>0.05) in all grades of inflammation (Figure 11D).
Periodontal index (PI) had inverse correlation with
mean values of salivary flow rate in all grades of
inflammation (simple gingivitis, beginning destructive,
established destructive) statistically non-significant (P
>0.05) (Figure 8A). There was a linear correlation
between grades of periodontal index (degree of
inflammation) and mean values of salivary leptin and
CRP statistically significant (P <0.05) with the last
grade of inflammation only (Figure 8B and C) But it
was non-significant with mean values of salivary
fibrinogen (P >0.05). (Figure 8D)

Table 3. Oral health measurements of PCOS patients and
controls.
GI
No.
(%)
PI
No.
(%)

Normal
Mild
Moderate
Severe
Normal PDT
Simple
Gingivitis
Beginning
Destructive
Established
Destructive
Terminal

DMFT %
DT %
MT %
FT %
SFR (ml/min)
(Mean ± SD)

Control (30)
8 (26.66%)
18 (60.13%)
4 (11.72%)
12 (40%)
13 (43.33%)

PCOS (42)
16 (38.09%)
16 (38.09%)
10 (23.8%)
9 (21.42%)

5 (16.66%)

19 (45.23%)

-

14 (33.33%)

(33.69%)
(8.8%)
(2.02%)
(19.16%)
0.394
0.144

(39.88%)
(16.75%)
(4.67%)
(18.45%)
0.346 ± 0.079

±

Figure 1. Regression line showing the strength of
correlation between serum and salivary leptin
concentration in both PCOS and controls.

The results are expressed as no. (%) for the indices, and
mean ± standard deviation for the salivary flow rate. GI:
gingival index, PI: periodontal index, PDT: periodontal
tissue, DMFT: decayed, missed, and filled teeth, DT:
decayed tooth, MT: missed tooth, FT: filled tooth, SFR:
Salivary flow rate.

Figure 2. Regression line showing the strength of
correlation between salivary and plasma fibrinogen
concentration in both PCOS and controls.

DMFT index scores for PCOS had a little difference
from those of controls and had strong positive linear
correlation with BMI statistically significant t-test for
controls and PCOS = 3.869, 2.786, P < 0.05
respectively. (Figure 5C)
DMFT index was shown to have a weak inverse linear
correlation with SFR, salivary CRP, salivary
fibrinogen, and salivary leptin in PCOS statistically
non-significant (t-test = 0.903, 1.83, 0.821, 2.01, P
>0.05) respectively. (Figure 6 A, B, C, and D).
Gingival index (GI) had inverse correlation with mean
values of salivary flow rate in all grades of
inflammation (mild, moderate, and severe) statistically
non-significant (P >0.05) (Figure 7A). There was linear
correlation between scores of gingival index (degree of
inflammation) and mean values of salivary leptin and
CRP statistically significant in severe inflammation

DISCUSSION
In this study, examination of salivary leptin and
salivary fibrinogen levels, salivary CRP in PCOS,
DMFT in PCOS, the association between the oral
health status and the metabolic syndrome in PCOS, the
association between serum and salivary leptin, CRP,
and fibrinogen and the metabolic syndrome in PCOS
were done.
In the last ten years, several epidemiological studies
have assessed the association between oral infection
and systemic diseases that oral infections may confer
independent risks for different systemic conditions
(e.g. cardiovascular diseases). This study suggests an
increased susceptibility for dental caries, gingivitis and
periodontitis in women with PCOS compared with
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healthy women in agreement with the report by Erhan
et al. (7). The underlying biological mechanisms for the
association of obesity with periodontitis are not wellknown; however, adipose-tissue-derived cytokines and
hormones may play a key role, which in turn may
modulate periodontitis (11) Furthermore, significant
correlations between the clinical signs of gingivitis and
periodontitis with leptin and CRP indicate a possible
interaction between hormonal and metabolic
phenotype in PCOS. On the other hand the clinical sign
of dental caries, gingivitis and periodontitis correlate
non-significantly with SFR and salivary fibrinogen. In
persons with periodontitis, bacterial pathogens,
endotoxins, and inflammatory cytokines may
systemically trigger synthesis of acute-phase proteins
(CRP), and enhanced lipid metabolism, along with
increased serum cholesterol and triglyceride levels,
which may contribute to the risk of systemic diseases
such as CVD in agreement with Mattila et al.(12). In
women with PCOS, insulin stimulated leptin secretion
is limited by the insulin resistance in adipocytes. An
important feature of the obesity of PCOS is the
accumulation of visceral fat (increased waist to hip
ratio), which secretes more leptin in agreement with
McConway et al. (13). Leptin levels (serum and salivary)

R² = 0.1016
P <0.05
R² = 0.4946
P <0.001

2.5
2

90

A

Serum leptin (ng/ml)

Salivary leptin (ng/ml)

3

significantly increased with increasing metabolic
syndrome score. Other associations were observed for
CRP and fibrinogen levels in which it show significant
correlations only in high scores of metabolic
syndrome.This evidence in agreement with Feng (14).
The exact mechanism indicates that women with PCOS
frequently have insulin resistance, meaning their body
does not respond as quickly to insulin. The sluggish
response will cause larger and larger amounts of insulin
to be required before glucose is taken into the body
tissues, and eventually a change in the way the body
deals with sugar. Consistently high levels of glucose
will be in the blood in agreement with Nicole and RN
(15)
.
In Conclusion saliva was found to be a useful
alternative to serum for the determination of leptin,
CRP, and fibrinogen in PCOS. The susceptibility for
dental carries, gingivitis, and periodontitis may
significantly increase in PCOS that gingivitis and
periodontitis are common finding in patients with
PCOS, and that further supported by significant
decrease in salivary flow rate. Salivary leptin and CRP
may become important markers for inflammation
related to health.
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Figure 3. Regression line showing the strength of correlation between BMI and leptin concentration of both PCOS and controls
in: A Saliva B Serum.
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Table 4. Oral health measures, inflammatory biomarkers and leptin correlation between the components
No.

1Component

13

2Component
s

7

3
Components

4

4
Components

3

5
Components

1

Salivary
Leptin
ng/ml

Serum
Leptin
ng/ml

Salivary
CRP ≥ 6
(mg/l)

Serum
CRP ≥ 6
(mg/l)

Salivary
Fibrinogen
(mg/dl)

Plasma
Fibrinogen
(mg/dl)

(Mean ±SD)
0.46
± 0.08
*
0.42
± 0.11
*

52.33
± 12.21
*
45.85
± 13.69
*

4
NS

2
NS

355.67
NS

1
NS

1
NS

103.06
± 9.21
NS
94.48
± 3.98
NS

1.04
±0.31
*
2.13
±0.42
*
3.13
*

55.74
± 10.2
*
73. 63
±36.47
*
83.74
*

1
NS

1
NS

116.61
NS

359.17
NS

2
*

2
*

88.63
*

322
*

1
*

1
*

92.45
*

320.06
*

No.

304.15
346.88
NS

GI

PI

(Mean ±SD)
1.7
1.9
± 0.7
± 0.8
NS
NS
1.5
1.8
± 0.75 ± 0.99
NS
NS
1.75
± 0.59
NS
2.7
± 0.14
*
3
*

1.9
± 0.93
NS
3.56
± 0.58
*
2.9
*

DMFT

SFR

11.3
±3
NS
11.5
± 3.62
NS

0.36
± 0.05
NS
0.326
± 0.093
NS

12.25
± 2.06
NS
15
±1
NS
12
NS

0.345
± 0.036
NS
0.246
± 0.05
*
0.195
*

The results are expressed as number and mean±SD. NS: Not significant, *: Significant, CRP: C-reactive protein, GI: Gingival
index, PI: Periodontal index, DMFT: Decayed Missed Filled Teeth SFR: Salivary flow rate, no.: number, SD: standard
deviation.
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Background: Breast imaging modalities potentiates the detection of early,
clinically occult breast masses thus allowing early treatment & reduces the
mortality rate from breast cancer.
Objective: (i) To evaluate the diagnostic value of breast imaging modalities
(mammography and / or ultrasonography) for the characterization of nonpalpable breast masses in conjunction with cytology / histopathology. (ii)To
assess the relation between the non-palpable breast mass & the breast
density, Body mass index & the location of the mass within the breast.
Patients and method: The results of mammographic, sonographic & cytologic/
histopathologic examination performed in 50 patients with non-palpable
breast mass were assessed to determine the diagnostic value of imaging in
characterization of breast mass.The BMI of each patient was calculated & the
breast density at mammography was assessed, 10 patients were <35 years old
&thus had sonographic examination only,40 patients had both mammography
and ultrasonography. All the patients underwent guided FNA & only 23
patients had excisional biopsy.
Results :Seven out of 40 mammographically detected masses were
malignant (17.5%)and 33 cases (82.5%) were benign ,9 cases out of 50
sonographically detected masses were malignant (18%) and 41cases were
benign (82%).These results were correlated with FNAC and /or histopathology.
The sensitivity , specificity, positive predictive value negative predictive value
& accuracy of mammography was 100%,91.6%,57.1%,100% & 92.5% respectively
and for ultrasonography was 100% ,91.1% ,55.5% , 100% & 92% respectively .Most
of mammographically detected lesions were in breast of category 2 breast
density(72.5%) & the majority of patients were overweight or obese(72%).Most
of the lesions were found at the upper outer quadrant of the breast.
Conclusions: Ultrasonography & mammography are both sensitive & specific
in the diagnosis & characterization of benign and malignant non-palpable
breast masses. Patients with high BMI are more prone to have non palpable
breast masses particularly at the upper outer quadrants
Key words: Non palpable breast mass , Mammography, Ultrasonography , Histopathology

INTRODUCTION
Radiological examination of the breast is established as
an essential part of the multidisciplinary approach to
effectively manage breast diseases. With increasing use
of screening mammography and ultrasound for various
indications, a large number of non-palpable breast
lesions are being detected. The more widespread use of
these modalities has been accompanied by tremendous

development of both non invasive and invasive
radiological procedures that are implicated to establish
the diagnosis of non-palpable breast lesions(1).
The standard practice when dealing with a palpable
breast mass relies on the "triple test " concept which
incorporates the clinical assessment , radiological
evaluation & tissue sampling (2-5)
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When the three assessments are performed adequately
and produce concordant results, the triple test diagnostic
accuracy approaches 100 % (3-5).However when
dealing with non palpable breast lesion , one of the
corner stones of the triple assessment is missed , that
is the clinical evaluation .Here , comes the role of the
radiologist & the pathologist to establish the diagnosis
& to map the way for future management of the lesion
. Several studies had dealt with non palpable breast
lesions(6-7) , the major concern of these studies was the
breast cancer incidence when the lesion is non palpable
. In the present study , the authors aimed at evaluating
the
diagnostic
value
of
breast
imaging
modalities(mammography and / or ultrasonography )
for the characterization of non palpable breast masses
with respect to cytology / histopathology & to find out
the possible role of the location of the lesion within the
breast & the Body mass index (BMI) in making the
mass non palpable

PATIENTS AND METHODS
This was a prospective study which was conducting at
the breast clinic at Al-Imamain Alkadhimain Medical
City during the period From September 2013 to June
2014 . The patients presented to the breast clinic either
for screening purpose or with sign and symptoms
related to the breast. No palpable lesion was detected on
the initial clinical breast examination performed by the
same surgeon. Then these patients underwent
mammography &/or bilateral breast ultrasonography.
Those patients in whom a mass was found upon
imaging were subjected to recall clinical breast
examination by other surgeons unaware of the imaging
findings to confirm the initial impression of no palpable
abnormality , & these constituted the study sample
which included a total of 50 women . Informed
consent was obtained from the patients to participate in
the study .Clinical data were collected from the patients
& the body mass index was calculated . Ten of the
patients were <35 years old & thus had sonographic
examination only, 40 patients had both mammography
and ultrasonography. All the patients underwent guided
FNA & only 23 patients had exisional biopsy.
Mammography was performed for 40 patients using GE
health care mammo.senographe device.Mediolateral (
MLO ) & craniocaudal (CC) views were taken for both
breasts & other view as magnifications were performed
when indicated. The density of the breast was
determined as 1-4 according to American college of
radiologist (ACR) criteria(8) . Analysis of the mass
detected by mammography was performed by the same
radiologist & each mass was assessed regarding its
shape , the ease of definition, the margin criteria and the
presence of calcifications to determine the Breast

Imaging Reporting and Data System (BIRADS)
category according to ACR recommendation (8).The
location of the mass with respect to breast quadrant was
determined. The largest diameter of the mass was used
to indicate the size of the lesion. Sonographic
examinations were performed for all patients using a
high-resolution unit (VERSA; Siemens, Erlangen,
Germany 1996) with a linear array probe centered at 7.5
MHz. The ultrasonography was performed by another
radiologist & BIRADS category for the lesion was set
depending on the shape , the delineation , homogeneity
and echogenicity, margin & irregularity ,
microlobulation & angulation ,
the posterior
shadowing or enhancement and calcification. Both
radiologists were not aware of the imaging finding at
the other modality to avoid interobserver bias.
Ultrasound guided fine needle aspiration cytology was
performed for all patients using 18-23 G needles . The
tissue samples obtained were placed in a 10%formalin
fixative & routine H & E staining was done. The
samples were assessed by the same experienced
cytopathologist .Twenty three patients with equivocal
or suspicious cytological findings underwent exisional
biopsy. The results were interpreted by two experienced
histopathologists .
Data Analysis
Probability tests, 𝑡-tests, or Wilcoxon’s rank sum tests,
as appropriate
Logistic regression techniques were used to obtain
diagnostic Values of the two imaging techniques ,
assessing the major effect of tumor size and BMI in
palpability of breast lesions. Then these were correlated
with the FNAC/biopsy . The 95% confidence interval
(CI), and 𝑃 value were presented to identify the
significant difference between the diagnostic ability of
the two imaging modalities (mammography and
ultrasonography), & between these modalities and
FNAC/biopsy .
Data were analyzed to evaluate the sensitivity ,
specificity , positive predictive value , negative
predictive value and over all accuracy for each imaging
modality

RESULT
The study included 50 women with non palpable breast
mass , the mean patients age 47 years (range 19-69
years ). The size of the masses ranged from 3-16.9 mm
(mean= 9.9 mm) at mammography & 2.5-16mm (mean=
7.9mm) at ultrasonography
Fifty patients had ultrasonography , 33 patients(66% )
were considered benign (figure 1 a) and 8
patients(16%)were considered probably benign . Only
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18 % were considered as probably malignant or
malignant (figure2 a ). On the other hand 40 patients
had mammography , the majority of the lesions were
considered benign or probably benign (figure1 b) &
only 17.5 % were considered as probably malignant of
malignant (figure2 b) . The distribution of the lesions
according to BIRADS categories is shown in table 1
Table 1. BIRAD categories of
ultrasonography & mammography
BIRAD categories of the
lesions on Ultrasonography
MALIGNAN
No.
%
T BIRAD
of
case
s
IV
8
16
V
BENIGN
BIRAD

1
No.
of
case
s
33
8

II
III

2
%

66
16

the

lesions

on

BIRAD categories of the
lesions on Mammography
MALIGNAN
No.
%
T BIRAD
of
case
s
IV
7
17.
5
V
0
0
BENIGN
No.
%
BIRAD
of
case
s
II
24
60
III
9
22.
5

Table 2. distribution of Mammographically detected
masses according to breast tissue density n=40

ACR I
ACR II
ACR
III
ACR
IV

No.of
cases
3(7.5%)
29(72.5%)
6(15%)

No.
3
26
6

2(5%)

1

Benign
%
7.5
65.0
15.0
2.5

Mammograp
hy
No.
%

Cytology/Histopatholo
gy
No.
%

P
value

Benign

33

82.5

36

90.0

0.330
1

Maligna
nt

7

7.5

4

10.0

Table 4. Ultrasound vs. cytology in differentiation between
benign and malignant breast mass (n=50)

The majority of patients (n=29 , 72.5%) were classified
as ACR2 density (scattered fibroglandular density)
.Table 2 shows the distribution of benign & malignant
lesions according to the breast density

Density

Table 3. Mammography vs. cytology in differentiation
between benign and malignant breast mass (n=40)

No.
0
3
0
1

Malignant
%
0.0
7.5
0.0
2.5

All patients underwent FNAC and only 23 patients
had biopsy . the cytological results were correlated
with that of mammography and ultrasonography in
BIRAD system .All the benign lesions at BIRAD (II,III)
in ultrasound and /or mammography were found to be
benign on cytology /biopsy comprise 41 & 33 patients
respectively, while 4 out of 7 masses suggested to be
malignant on mammography and 5 of 9 masses
suggested to be malignant on ultrasonography (BIRAD
IV,V5 )were proved to be malignant at cytology and
biopsy (table3,4).
The
statistical
characteristics
of
imaging
modalities(mammography and ultrasonogrphy) & their
role in diagnosis of non-palpable breast mass are shown
in table 5:

Ultrasonograp
hy
No.
%

Cytology/Histopatholo
gy
No.
%

P
valu
e

Benign

41

82.0

45

90.0

0.24
9

Maligna
nt

9

18.0

5

10.0

Table 5. Statistical analysis of Mammography &
Ultrasonography
Statistical potential
for mammography
in
non-palpable
breast masses

Statistical potential for
Ultrasonography
in
non-palpable breast
masses

Sensitivity

100%

100%

Specificity

91.6%

91.1%

accuracy

92.5 %

92 %

Positive
predictive
value
Negative
predictive
value

57.1%

55.5%

100%

100%

Most of patients with non-palpable breast mass were
obese ( BMI> 30 ) while those with BMI <18.5 are the
least who had non-palpable breast
mass.The
distribution of patients with respect to the BMI is shown
in table 6
Table 6. Distribution of non-palpable breast
according to body mass index
BMI

masses

No . of

Benign

Malignant

cases

No.

%

No.

%

Underweight <18.5

2(4%)

2

4.0

0

0.0

Normal 18.5-24.9

12(24%)

11

22.0

1

2.0

Overweight 25-29.9

17(34%)

15

30.0

2

4.0

Obese >30

19(38%)

17

34.0

2

4.0
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DISCUSSION

(a)

(b)

(c)

(d)

Figure 1. A 55 year patient with mastalgia ,no palpable
abnormality at clinical examination .(a)Rt. breast
ultrasound revealed well defined oval mass lesion
(9.4x5.4mm) with posterior enhancement (BIRAD II) (b)
A crainocaudal view OF mammography shows well
defined oval mass at the outer quadrant (arrow) (BIRAD
II, (c) A cytology smear shows sheets of benign looking
ductal epithelial
& myoepithelial cells X40
,(d)Histopathology: variable size slit like structures lined
by benign ductal epithelial & myoepithelial cells with
surrounding fibrous stroma(fibroadenoma) X40

(a)

(b)

(c)

(d)

Figure 2. : A 42 year old patient with Lt .breast nipple
discharge.(a) ultrasound revealed hypoechoic mass (13
x10.6mm) with microlobulations & focal posterior
shadowing (BIRADS IV) . (b)mammography MLO
speculated mass lesion (BIRAD V).(c) A cytology smear
shows discohesive malignant pleomorphic cells with
variable size hyperchromatic nuclei X40 (d)
Histopathology reveals
infiltrative moderately
differentiated ductal carcinoma X40

Screening mammography remains the primary imaging
modality for the detection of clinically occult cancer at
an earlier stage and thus permitting early treatment(9) ,
however at many times, other imaging modalities are
needed to
overcome some of limitations of
mammography & to assist in making the diagnosis
.Ultrasonography is a perfect adjunct to the
mammography particularly in the evaluation of dense
breasts which represent a challenging entity for
mammography usually below 35 years of age. In the
breasts where solid lesions and cysts are obscured at
mammography due to dense fibroglandular tissue,
ultrasonography help in diagnosis and to decrease the
number of surgical biopsies .
In the present study mammography had 100%
sensitivity with 91.6% specificity in differentiation of
nonpalpable breast masses ,its positive predictive value
was as high as 57.1% & the negative predictive value
was 100% . These figures are consistent with those of
Ohlinger et al (10) and Leconte et al.(11) , the higher
sensitivity in our series can be attributed to the
mammographic breast density as most of our patients
(72.5%) had ACR 2 breast density which facilitate the
lesion detection & thus increasing the mammographic
sensitivity . Ultrasonography was very valuable in the
differentiation of benign from malignant lesions with
sensitivity and negative predictive value of 100%,
specificity of 91.1% and overall accuracy of 91.9%.
Both mammography & sonography have comparable
high sensitivity & specificity in the evaluation of non
palpable breast mass.
Concerning the tumor size , Its well known that the size
is one of prognostic factors in patients with breast
carcinoma (12) and its assessment in patient with breast
cancer is based on radiologic assessment when
pathological measurement are equivocal . In the current
our study the average size of mammographically
detected breast mass was 9.92 mm (range 3-16.9 mm )
and the average tumors size detected by ultrasonography
was 7.9mm (range 2.5 -16 mm ) which indicate that the
ultrasound imaging modality can predict the smallest
size tumor . These figures agree with the results of
Leconte et al. (11)Buchberger et al. (13), , Crystal et al.
(14) and Kolb et al. (15), who were also able to show
that it is feasible to use ultrasonography for the detection
of early breast cancer <1 cm which were in fact
mammographically occult in those studies.
Regarding the location of the breast mass the present
study revealed that most of the non-palpable breast
masses are located in the upper outer quadrant , this may
be considered as one of the causes for the lesions being
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non palpable because it is more mobile & thicker than
the inner quadrants that are relatively fixed .
The role of the patients body mass index(BMI) had
been observed as a contributing factor for the mass to
be non-palpable. The present study identified that a high
percentage of non-palpable breast mass were detected in
obese (38%) and over weight women (34%) and the
most detected malignant lesions affect over weight and
obese patients , this fact confirmed by Vecchia et al
(16).
Conclusions & recommendations
 Mammography and ultrasonography are highly
sensitive and specific tool for the detection of breast
masses which are not palpably by clinical breast
examination . Ultrasonography and mammography
cannot replace each other but to suggest single
modality, ultrasonography is better in younger
population with ACR breast density of 3 & 4 where as
mammography is better & more sensitive in older
population with ACR breast density of 1 & 2 .
However, sono-mammographic correlation is best in
both. ultrasonographic examination need to be
considered in every patients who have a dense breast
at mammography to detect occult or non palpable
lesion
 Patients with high BMI are more prone to have non
palpable breast mass particularly at the upper outer
quadrants
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Background: During pregnancy, certain infections in the mother can be more
severe than usual like hepatitis or latent viruses such as herpes simplex virus
(HSV) and cytomegalovirus (CMV) can reactivate and infect the fetus.
Disseminated herpes simplex (HSV) virus infection during pregnancy is rare,
but important to recognize, as disseminated disease can have a serious
outcome for both the mother and neonate. Aim of the study: The aim of this
study was to identify seroprevalence of HSV-2 in pregnant women in Tikrit city
and its relation with abortion.
Methods: The current study included 135 pregnant women who attended to
Tikrit Teaching Hospital for the period from beginning of October/2013 to the
end of April/2014. Blood samples were collected from each woman for
laboratory diagnosis of HSV-2 IgG and HSV-2 IgM antibodies.
Results: The research revealed that HSV-2 IgG and HSV-2 IgM antibodies were
found in 37 (27.4%) and 13(9.62%) respectively out of 135 pregnant women.
There was significant correlation between HSV-2 IgG seropositive and age of
pregnant women, while no such relation was found between HSV-2 IgM and
age. There is no-significant relation between both HSV-2 IgG and HSV-2 IgM
antibodies with gestational time of pregnancy. Antibodies of HSV-2/ IgG and
IgM were detected in 40.54% and 53.85 % respectively of pregnant women with
history of abortion and the result was significant at P< 0.05. There was nonsignificant relation between HSV-2 IgG antibodies and HSV-2 IgM antibodies
and No. of abortions.
Conclusions: Herpes simplex virus type 2 (HSV-2) infection is one of the
important infections in pregnant women. The current study revealed a
significant role of HSV-2 in abortion and since the first time infection of the
mother associate with risk of transmission of infection to the fetus or newborn
and its sequelae it is necessary to screen all pregnant women for HSV-2
infection for proper management.
Key words: HSV-2, pregnant women, abortion.

INTRODUCTION
The HSV-2 virus is classified in the alphaherpes
subfamily of the family Herpesviridae. All
herpesviruses are morphologically similar, with an
overall size of 180 to 200 nm. [1, 2]
In the infected person, there is an active and latent phase.
After an incubation period of about a week, the active
phase begins. During the active phase, the virus
multiplies explosively between 50,000 and 200,000 new
virions are produced from each infected cell. The

primary infection and reactivation can occur without
any symptoms and apparently healthy people can
transmit HSV-2 to their sexual partners or their
newborns.[3] The chance of acquiring infection increases
with age.[4]
Herpes Simplex Virus Type 2 is usually acquired as a
sexually transmitted disease, so antibodies to this virus
are seldom found before puberty. Surveys using typespecific glycoprotein antigens recently determined that
17% of adults in the United States possess HSV-2
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antibodies, with seroprevalence higher among women
than men, higher among blacks than whites, and age
related.[2]
Babies exposed to the initial genital herpes lesions as
they pass through the birth canal can be infected.
Herpesviruses can permanently disable or kill these
young patients. Recurrent lesions, however, are not as
harmful to newborns, presumably because maternal
antibodies provide protection. Patients shedding
herpesviruses from bursting blisters can infect their own
or another person’s esophagus, eyes, or skin. An
estimated 4 billion people worldwide are infected with
herpesviruses, and about 86 million have genital herpes
lesions.[5] Seroprevalence of HSV-2 in developing Asian
countries is comparable (10–30%) to that observed in
North America and Northern Europe.[6]
Because of the high morbidity and mortality rates of
neonatal infection, special attention must be paid to
preventing transmission during delivery. Where active
HSV lesions are present on maternal tissues, Cesarean
section delivery may be used to minimize contact of the
infant with infected maternal genital secretions, but
Cesarean delivery may not be effective if rupture of the
membranes precedes delivery by more than several
hours. Avoiding the birth canal is particularly important
if the mother has a primary HSV infection late during
pregnancy.[7] The aim of this study was to identify
seroprevalence of HSV-2 in pregnant women in Tikrit
city and its relation with abortion.

PATIENTS AND METHODS
The current research included 135 pregnant women
(aged from 17-49 years) who attended to Tikrit
Teaching Hospital for the period from beginning of
October/2013 to the end of April/2014. Pregnant women
with HBV and/or HCV infection and those with other
chronic diseases were excluded from this study.
Five ml of blood was collected from each woman by
vein puncture using disposable syringes. The blood was
placed in plastic disposable tubes; it was left to stand at
room temperature (20- 25°C) to allow it to clot, then the
sera were separated by centrifugation at 3000 rpm for 10
minutes and stored at -20°C until the time of test.
Serological investigation included detection of HSV-2/
IgG antibodies and HSV-2/ IgM antibodies by using
enzyme-linked immunosorbent assay (ELISA); from
Biocheck, CA, USA.
Statistical Analysis
The statistical analysis was performed using chi-square
test. P values less than 0.05 were considered statistically
significant.

RESULT
The current study revealed that out of 135 pregnant
women, HSV-2 IgG and HSV-2 IgM antibodies were
detected in 37 (27.4%) and 13(9.62%) respectively…
Table 1.
Table 1. Frequency of HSV-2/ IgG and IgM Antibodies in
Pregnant Women.
No. of Women

HSV-2/ IgG
No.
%

HSV-2/ IgM
No.
%

135

37

13

27.4

9.62

The current study revealed significant correlation
between HSV-2 IgG seropositive and age of pregnant
women, while the relation between HSV-2 IgM and age
was non-significant… Table 2.
Table 2. Frequency of HSV-2/ IgG and IgM Antibodies
According to Age Groups.
Age Group
(yr.)

No.
women

≤ 29

of

HSV-2/ IgG

HSV-2/ IgM

No.

%

No.

%

76

14

37.84

9

69.23

30-39

38

12

32.43

3

23.08

40-49

21

11

29.73

1

7.69

Total
X2
P

135

37
100
10.0001
< 0.05

13
100
1.1307
> 0.05

The current research showed that the highest rate of
HSV-2 IgG antibodies was found in women within the
3rd trimester of pregnancy, while the highest rate of
HSV-2 IgM was found in women within the 1st trimester
of pregnancy. However, the result was nonsignificant… Table 3.
Table 3. Frequency of HSV-2/ IgG and IgM Antibodies
According to Gestational Age.
Gestational
Age

No.
Women

of

HSV-2/ IgG

HSV-2/ IgM

No.

%

No.

%

24.32

7

53.85

1st trimester

43

9

2nd trimester
3rd trimester
Total
X2
P

55
37
135

13
35.14
15
40.54
37
100
4.5074
> 0.05

4
30.77
2
15.38
13
100
3.2945
> 0.05

The present study revealed that 40.54% and 53.85 % of
pregnant women with HSV-2/ IgG and IgM respectively
had history of abortion. The result was significant at P<
0.05… Table 4.
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Table 4. Association between HSV-2/ IgG and IgM
Antibodies and History of Abortion.
History of
Abortion
+ ve

No.
of
Women
38

HSV-2/ IgG
No.
%
15
40.54

HSV-2/ IgM
No.
%
7
53.85

- ve

97

22

59.46

6

46.15

Total

135

37

100

13

100

X2

3.8702

4.6971

P

< 0.05

< 0.05

The present study showed that the highest rate of
seropositive for HSV-2/ IgG was found in women with
2 abortions followed by those with three abortions or
more. The relation was non- significant at P < 0.05. The
highest rate of HSV-2/ IgM was recorded in women with
1 abortion followed by those with 2 and those with three
abortions or more (the same rate for each group). The
result was non- significant… Table 5.
Table 5. Association between HSV-2/ IgG and IgM
Antibodies and No. of Abortions.
No.
Abortions

of

No.
Women

of

HSV-2/ IgG

HSV-2/ IgM

No.

%

No.

%

1
2

17
13

4
6

26.67
40

3
2

42.86
28.57

≥3

8

5

33.33

2

28.57

Total

38

15

100

7

100

X2

3.827

0.317

P

> 0.05

> 0.05

DISCUSSION
Antibodies to HSV-2 rise during the age of adolescence
and sexual activity. During primary infections, IgM
antibodies appear transiently and are followed by IgG
and IgA antibodies that persist for long periods.
Antibodies appear in 4–7 days after infection and reach
a peak in 2–4 weeks. They persist with minor
fluctuations for the life of the host. Detection methods
available include neutralization, immunofluorescence,
and enzyme-linked immunosorbent assay.[2] Data
obtained by the present research revealed that HSV-2
IgG and HSV-2 IgM antibodies were found in 27.4%
and 9.62% of
pregnant women. Another study
concerning pregnant women in Babylon province
reported that 28.9% and 22.2% of cases were positive
for HSV-2 depending on IgM and IgG respectively.[8]
Concerning pregnant mothers visiting the antenatal
clinic and delivery room in King Fahd Hospital of the
University (KFHU) in Al-Khobar, Saudi Arabia…6.5%
had detectable level of HSV-2 IgG antibodies, and 0.5%
had detectable level of HSV-2 IgM antibodies.[9] In
Turkey, high levels of HSV-2 (42%) were found

amongst pregnant women in the city of Erzurum in
Eastern Anatolia Region, Turkey.[10] In Istanbul
however, lower HSV-2 seroprevalence was observed.
Only 5% of pregnant women were infected with HSV2.[11]
Comparing the developing countries, substantially
higher rates of HSV-2 have been observed in subSaharan Africa, where prevalence in adults ranges from
30% to 80% in women. [12] In fact the strongest
association with HSV-2 infection appears related to the
number of sexual partners.
The present work revealed that the highest rate of HSV2 IgG antibodies was found in women within the age
group ≤ 29 years, followed by those within the age group
30-39 years. The result was significant (P< 0.05).
Regarding HSV-2 IgM antibodies, the highest rate was
detected in women who aged less than or equal to 29
years, followed by those within the age group 30-39
years. However, the result was non-significant (P >
0.05)… Table 2. Data obtained by the present work are
in agreement with published data. In Babylon province
, the distribution of age with type of infection according
IgM antibodies to herpes showed that the main age of
infection was from (25-40 years).[8] In Saudi Arabia,
prevalence of HSV-2 IgG was statistically significantly
associated with the age of the mother. Possible
explanation for this finding is the increase in sexual
activity with the increase in age.[9] In each country of
Europe, HSV-2 seropositivity becomes more common
from adolescence onwards and increases in the
population with age, with a decline in the older age
groups in some countries.[13]
The present work revealed that HSV-2 IgG seropositive
was found at highest rate in of women within the 3rd
trimester of pregnancy(40.54%), followed by those
within the 2nd trimester (35.14%) and those within the
1st trimester of pregnancy (24.32%). Concerning HSV2 IgM, the highest rate was found in women within the
1st trimester of pregnancy (53.85%) followed by those
within the 2nd trimester and those within the 3rd trimester
(30.77% and 15.38% respectively). However, the result
was non-significant… Table 3.
Al- Marzoqi et al [8] reported that the highest rate of IgM
antibodies to HSV-2 was detected in women within the
2nd trimester (63.5%) followed by those within the 3rd
trimester and 1st trimester of pregnancy (19.2% and
17.3% respectively). On the other hand, HSV-2 IgG was
detected in 27.1% of serum samples obtained during the
first trimester of pregnancy from Saudi women
attending Maternity and Children’s Hospital in
Makkah.[14]
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Some maternal infections, especially during the early
gestation, can result in fetal loss or malformations
because the ability of the fetus to resist infectious
organisms is limited and the fetal immune system is
unable to prevent the dissemination of infectious
organisms to various tissues. [15] The danger of
intrauterine HSV transmission is highest during the first
20 weeks of gestation because it can lead to abortion,
stillbirth and congenital anomalies. [16]

herpes should have a caesarean section instead of
delivering vaginally.[3]
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Background: Placental growth factor (PlGF) is an angiogenic factor, a
secondary marker of placental dysfunction in preeclampsia, with known low
plasma levels in the disease.
Objectives: to evaluate the diagnostic accuracy of plasma PlGF concentrations
in women presenting with suspected preeclampsia before 35 weeks’ gestation
in determining the need for delivery.
Patients & Methods: A prospective study was done at Al Yarmouk Teaching
hospital at the Department of Obstetrics and Gynecology, Between the 15th of
March 2014 to 14th of January 2015 all pregnant women with gestational age of
(20 weeks-37 weeks), who were admitted because of suspected preeclampsia
were included in the study. Detailed history and examination was done. Two
blood samples were obtained, first sample was for biochemical markers The
other for Placental Growth Factor assay.
Results: The outcome was delivery of confirmed preeclampsia within 14 days.
Of 100women, 47(47%) developed confirmed preeclampsia. PlGF <5th centile
had high sensitivity (0.95; 95% confidence interval, 0.87–0.99) and negative
predictive value (0.88; 0.83–0.97) for preeclampsia within 14 days; specificity
was lower (0.59; 0.41–0.74). Area under the receiver operating characteristic
curve for low PlGF (0.87, standard error 0.03) for predicting preeclampsia
within 14 days was greater than all other commonly used tests in women
presenting with suspected preeclampsia (P<0.001 for all comparisons ).
Conclusion: Women presenting before 37 weeks’ gestation with suspected
preeclampsia, low PlGF has high sensitivity and negative predictive value for
preeclampsia within 14 days.
Key words: Placental growth factor, Hypertension, Pregnancy

INTRODUCTION
Preeclampsia is a multisystem disorder affecting 8% of
pregnant women (1, 2) .The pathophysiology of
preeclampsia still unclear, despite intensive research.
One of the favored hypotheses is that preeclampsia is
generated by shallow invasion of the extra villous
trophoblast followed by an incomplete remodeling of
the maternal vascular structures which leads to
uteroplacental insufficiency and fetal growth retardation
(3–5)
Insufficient invasion seems to lead to an altered
placental angiogenesis, thus implicating causal
importance in the origin of preeclampsia. An imbalance
of angiogenic and growth factors at the maternal-fetal
interface and a consecutive imbalance of these factors in
maternal blood might lead to the clinical symptoms of
hypertension and proteinuria (6–9). An imbalance
between the factors promoting angiogenesis such as

vascular endothelial growth factor or placental growth
factor (PlGF) and the factors antagonizing angiogenesis
such as soluble fms-like tyrosine kinase 1 (sFLT1) plays
a fundamental role in the pathogenesis of preeclampsia
(10 , 11)
. PlGF serum levels of patients with preeclampsia
are significantly lower than the levels in nonpreeclampsia pregnancies (11). At present, the women at
risk of preeclampsia are identified on the basis of
epidemiological, clinical and anamnestic risk factors.
Until now, there has been no clinically useful screening
test to predict the development of preeclampsia in the
early phases of pregnancy (12). The purpose of all the
screening tests for preeclampsia must be the detection of
a high-risk group as early as possible in pregnancy and
to offer a prophylactic treatment to the women at high
risk. . Although the pathologic origins of preeclampsia
likely occur during placentation, the clinical signs and
symptoms typically do not emerge until after 20 weeks
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of gestation and only 38% of women had both
hypertension and proteinuria before the development of
eclampsia (13, 14) A diagnosis of PE based on blood
pressure and proteinuria has a positive predictive value
of approximately 30% for predicting PE-related adverse
outcomes(12)
Since women with suspected hypertensive disease are
routinely monitored every 2 weeks, the test must be
applicable for a subsequent 14-day window to impact
management strategies. The primary aim of this study
was to evaluate the diagnostic accuracy of plasma PlGF
concentrations in women presenting with suspected
preeclampsia before 35 weeks’ gestation in determining
the need for delivery.

PATIENTS AND METHODS
A prospective study was done at Al Yarmouk Teaching
hospital at the Department of Obstetrics and
Gynecology, the study was approved
by the Iraqi
Council of Medical specialization (Iraqi scientific
committee of Obstetrics and Gynecology). Between the
15th of March 2014 to 14th of January 2015 all pregnant
women with gestational age of (20 weeks-37 weeks),
who were admitted because of suspected preeclampsia
were included in the study. Criteria contributing to
suspicion of clinical diagnosis of pre-eclampsia (PE)
includes, de-novo elevated blood pressure, aggravation
of pre-existing hypertension de-novo protein in urine
, aggravation of pre-existing proteinuria, epigastric pain,
excessive edema /severe swelling (face, hands, feet)
headache, Visual disturbances, Sudden weight gain (>1
kg/week in third trimester) PE-related findings, elevated
liver enzymes, low platelets, (Suspected) intrauterine
growth restriction, abnormal uterine artery Doppler
(mean PI>95th centile in second trimester and/or
bilateral notching). Those with confirmed preeclampsia
were excluded.
Included patients were classified as preeclampsia,
gestational hypertension, and chronic hypertension.
Gestational hypertension is defined as blood pressure >=
140/90 mmHg on two occasions according to the
classification of the International Society for the Study
of Hypertension in Pregnancy at least 4 hours apart after
20 weeks of gestations without significant proteinuria at
the time of evaluation.
Chronic hypertension is defined as the presence of
hypertension prior to 20 weeks of gestation or known
before pregnancy. Isolated proteinuria is defined as > =
300 mg/24h without hypertension at time of evolution.
Low platelets are defined as < 150×105 /L and elevated
liver enzymes as aspartate aminotransferase (AST) or

alanine aminotransferase (ALT) > 2normal, eg, > 80
IU/mL.
Generalized edema is defined as de novo edema of the
face, upper and lower limbs.
Preeclampsia defined as the association of hypertension
(more than 140/90 mm Hg in seated position with cuff
of sphygmomanometer at the level of the heart) and
significant proteinuria (300 mg or more 24 hr urine
sample). PlGF is classified as:




Very low (<12 pg/ml)
Low (< 5th centile) or<100pg/ml
Normal (>=5th centile) ≥100pg/ml (15)

After taking verbal consent from the patient, explanation
of the nature of the study was done. Detailed history and
examination was done. Two blood samples were
obtained, first sample was for biochemical markers
(Blood urea, serum creatinine, liver enzymes, platelet
count, PCV and urine for proteinuria. The other for
Placental Growth Factor assay. Samples were obtained,
centrifuging of them was done and they were stored at
(-2C) till time of examination.
We followed the patient who later developed confirmed
PE and those who remained without complete picture
of PE. Collected data about time of delivery since
admission and the outcome of babies were analyzed.
Placental growth factor assay was done by ELISA kit
Cusabio. China CSB-EO470
Primary analysis was the diagnostic accuracy of low
plasma PlGF (<5th centile for gestational age) to predict
need to delivery for preeclampsia within 14 days of
testing in women with suspected preeclampsia before 35
weeks’ gestation. The secondary analyses included
women presenting later (35–36+6; ≥37 weeks), or by
using a lower threshold (<12 pg/mL)
Statistical analysis
Each questionnaire assigned a serial identification
number. The data were reviewed, cleaned with double
check entry into the computer using Statistical Package
for Social Sciences (SPSS) version 20.
The Shapiro–Wilk test was used to test continues
variables for their normality of distribution, the test
revealed that plasma placental growth factor level and
fetal birth-weights in the present study were not
normally distributed as the test p-value for all variables
was analyzed
The data presented as mean, median, standard deviation,
inter quartile range, frequency and percentages tables
and box-plot and clustered bar charts.
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Receiver Operator (ROC) curve was used to assess the
sensitivity and specificity of placental growth factor test
in prediction of closeness of the birth after first inclusion
in the resent study. Level of p – value less than 0.05 was
significant.

RESULT
The present study revealed the following results; of
the 100 participated patients 47 (47%) of them were
diagnosed to have preeclampsia, while 29 (29%) of
them had gestational hypertension, 16 (16%) had
chronic hypertension and 8 (8%) had isolated
proteinuria. As shown in figure 1 below.
Chronic
hypertension; 16%

to about on thirds of those delivered after two weeks of
the inclusion, this difference showed to be statistically
significant (p=0.009).
Table 1. The patients with suspected NOHL classified
according to the PTA in the speech frequencies 500-2000
Hz.
Characteristics of
patients

Within 2
weeks
(n=64)
Mean±(SD)
29.9±(5.5)

>2 weeks
(n=36)
Mean±(SD)

p-value

29.0±(5.8)

0.455

157.2±(16.0)

151.4±(16.1)

0.087

103.1±(10)

93.5±(11.1)

0.001*

31.0±(4.9)

32.6±(6.3)

0.193

No. (%)

No. (%)

p-value

Nulliparous

37 (57.8)

11 (30.6)

0.009*

Nulliparous Singleton

34 (91.9)

10 (90.9)

0.918

3 (8.9)

1 (9.1)

Maternal age (years)
Systolic bl. pressure
mmHg
Diastolic bl. pressure
mmHg
Gestational age at
inclusion (Weeks)

Isolated
proteinuria; 8%

b

Nulliparous Twins

Gestational
hypertension; 29%

preeclampsia; 47%

Figure 1. Categories of the participant patient according to
their diagnosis, n=100.

The study also revealed that, 64 (64%) of them gave
birth within two weeks and 36(36%) delivered after two
weeks. As shown in figure 2 below.

>2 weeks;
36%
Within 2
weeks;
64%

Figure 2. Patient categories according to their time of
delivery after inclusion in the study, (n=100).

Table 1 below illustrates the characteristics of the
patients according to the time of their delivery.
The results revealed that neither ages of the participant
nor their gestational ages were showing statistically
significant differences (p=0.455, p=0.193) respectively.
Participants’ systolic blood pressure at the time of
their inclusion in the study also showed no significant
differences between the two groups (p=0.087).
In the other hand; diastolic blood pressure of those
delivered within two weeks of the inclusion was
significantly higher than those delivered later (more
than two weeks ), (p=0.001).
As well; more than one half (57.8%) of the patients’
group who delivered earlier were nulliparous, compared
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a

a=independent t-test (two tailed), b=Pearson’s chi-square,
SD=standard deviation, * significant at α<0.05.

Table 2 below illuminates the comparison of
pregnancy’s outcomes of the patients between those
delivered within two weeks of the inclusion and those
who delivered later on. The present study stated that;
there was no significant difference neither in fetal
numbers nor in modes of delivery between those
delivered earlier and those who delivered later than two
weeks of the inclusion, (p=0.781, p=0.31) respectively.
Regarding proteinuria; about two thirds 42 (65.6%)
of the females delivered earlier than two weeks had
positive proteinuria, in comparison to about one third 13
(36.1%) of those delivered beyond two weeks after their
inclusion, this difference was shown to be statistically
significant (p=0.004).
Significantly higher percentages of stillbirth had been
appeared among those with early delivery as compared
to those delivered after two weeks of inclusion in the
present study, (p=0.022). Preeclampsia is prevalent in
more than one half 38 (59.4%) of the patients who
delivered prematurely (within 2 weeks), compared to
only one fourths of those delivered after two weeks, this
difference had shown to be statistically significant
(p=0.001).
As for the gestational age at the delivery it had been
revealed that; the majority of those delivered after two
weeks of inclusion 32 (88.9%) their gestational age was
34 weeks or older, compared to 38 (59.4%) of those
delivered within two weeks of inclusion in the present
study, this difference was statistically significant
(p=0.002).
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Also it had been revealed that the median of the birthweight of the newborn fetuses was higher for patients
delivered beyond the two weeks (2.9 kilograms),
compared to (2.45 kilograms) for patients delivered
within two weeks since the inclusion in the recent study,
this difference was statistically significant (p=0.006).
The levels of placental growth factor in the plasma
[Median=31 pg/ml and Inter-quartile range (16-49
pg/ml)] for patients delivered within two weeks, which
is low as compared to [Median=57 pg/ml and Interquartile range (21.6-180 pg/ml)] for patients delivered
beyond the two weeks since the inclusion in the recent
study, this difference was statistically significant
(Mann-Whitney non-parametric test, p<0.001).

More than one thirds 22 (34.4%) of patients delivered
within two weeks had very low level of placental growth
factor, compared to only 3 (8.3%) of the patients
delivered after two weeks since inclusion in the recent
study. While, 28 (77.8%) of the patients delivered after
two weeks had normal level of placental growth factor,
compared to 29 (45.3%) of patients delivered within two
weeks since inclusion in the recent study, this
differences showed to be statistically significant
(p=0.004).Table 2
It is also illustrated in figure 3 below as the area under
the curve for placental growth factor was higher and
more predictive with higher sensitivity than other
parameters like uric acid, platelet count, systolic and
diastolic blood pressure.

Table 2. Pregnancy outcomes of the participated patients according to their time of delivery after inclusion in the study, (n=100).
Within 2 weeks
(n=64)
No. (%)

>2 weeks
(n=36)
No. (%)

p-value a

58 (90.6)

32 (88.9)

0.781

6 (9.4)

4 (11.1)

Positive Albumin in urine

42 (65.6)

13 (36.1)

0.004*

Stillbirth

15 (22.3)

2 (5.6)

0.022*

Vaginal delivery

27 (42.8)

19 (52.8)

0.31

Caesarean section

37 (57.2)

17 (47.2)

Intrauterine growth restriction
(IUGR)
Preeclampsia

32 (50.0)

10 (27.8)

0.031*

38 (59.4)

9 (25.0)

0.001*

38 (59.4)

32 (88.9)

0.002*

Pregnancy outcomes

Pregnancy
Singleton
Twins

Mode of delivery

Gestational age at delivery
≥ 34 weeks
<34 weeks
Parameters
Birth weight of the fetus (kg)
Placental growth factor in the plasma (pg/ml)

26 (40.1)

4 (11.1)

Median (IQR)

Median (IQR)

p-value b

2.45 (0.95-2.98)

2.90 (2.6-3.0)

0.006*

31 (16-49)

57 (21.6-180)

<0.001*

Placental growth factor levels

No. (%)

No. (%)

p-value a

Very low PlGF <12 pg/ml

22 (34.4)

3 (8.3)

0.004*

Low PlGF <5th centile

13 (20.3)

5 (13.9)

Normal ≥ 5th centile

29 (45.3)

28 (77.8)
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Figure 3. Receiver-operator curve to assess sensitivity of PlGF, SBP,DBP, platelets and uric acid in predicting patients with
preeclampsia needed to deliver within 2 weeks after inclusion in the study, (n=100).

Table 3. Statistics test performance for Low PlGF in Predicting Adverse Outcomes, n=100.
Level of placental growth factor
<35+0
(n=55)
<5th centile for

Gestation at enrollment (weeks, days)
35+0 - 36+6
(n=17)
Preeclampsia requiring delivery within 14 days

≥37+0
(n=28)

Sensitivity

0.95 (0.87–0.98)

0.76 (0.59–0.80)

0.61 (0.49–0.68)

Specificity

0.59 (0.41-0.74)

0.65 (0.54–0.77)

0.73 (0.65–0.81)

Positive predictive value

0.45 (0.36–0.55)

0.68 (0.55–0.79)

0.72 (0.63–0.83)

Negative predictive value

0.88 (0.83–0.97)

0.69 (0.57–0.84)

0.70 (0.66–0.78)

Positive likelihood ratio

2.0 (1.5–2.5)

2.0 (1.5–2.8)

2.3 (1.7–3.2)

Negative likelihood ratio

0.05 (0.02–0.18)

0.40 (0.31–0.70)

0.52 (0.41–0.73)

PlGF <12 pg/ml

Preeclampsia requiring delivery within 14 days

Sensitivity

0.65 (0.55–0.78)

0.47 (0.38–0.59)

0.42 (0.36–0.58)

Specificity

0.94 (0.84-0.98)

0.85 (0.74–0.97)

0.83 (0.75–0.93)

Positive predictive value

0.72 (0.66–0.85)

0.75 (0.67–0.84)

0.72 (0.63–0.85)

Negative predictive value

0.85 (0.80–0.96)

0.59 (0.47–0.74)

0.60 (0.54–0.72)

Positive likelihood ratio

4.1 (3.2–7.5)

2.3 (1.6–3.1)

2.1 (1.5–2.9)

Negative likelihood ratio

0.4 (0. 2–0.6)

0.67 (0.47–0.87)

0.65 (0.51–0.78)

Table 4. Time for delivery (days) from day of inclusion according to the level of PlGF for patients with preeclampsia, n=47.
Level of placenta l growth factor

Very low PlGF <12 pg/ml
Low PlGF <5th centile
Normal ≥ 5th centile

<35+0
(n=26)
7 (9-19)
10 (19-27)
33 (45-81)

DISCUSSION
In this prospective study of 100 pregnant women
presenting with suspected preeclampsia, low plasma
PlGF (lower than the fifth centile for gestation) or less
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Gestation at enrollment
(weeks, days)
35+0 - 36+6
(n=8)
2 (5-8)
4 (7-13)
5 (9-18)

≥37+0
(n=13)
2 (7-9)
1 (3-5)
1 (5-7)

than 100pg/ml had very high sensitivity and very low
negative predictive value for pinpointing those women
who actually had the disorder and would need delivery
within 14 days. We found that the test was most accurate
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in the earlier stages of pregnancy. Less than 35
weeks, the sensitivity of the assay in predicting
the need for delivery within 14 days was 0.95 (95% CI
0.87–0.98) and its negative predictive value was 0.88
(95% CI 0.83–0.97),between 35 and 36 weeks'
gestation, the sensitivity of low PlGF in predicting the
need for delivery within 14 days was 0.76 (95% CI
0.59–0.80) and its negative predictive value was 0.69
(95% CI 0.57–0.84)and at 37 weeks or more, the test's
sensitivity was lower at 0.61 (95% CI 0.49–0.68) and its
negative predictive value was 0.70 (95% CI 0.66–
0.78).And that's important for the woman, it's important
for the doctor, and for the health service The real
importance of the test is to flag the women who need
greater surveillance, and on the other hand avoid
unnecessary hospital admission for low risk. . Maternal
plasma PlGF declines in the latter half of the third
trimester, reducing test performance at >35 weeks’
gestation; an ideal test would maintain separation
between preeclampsia cases and other women, which is
probably cannot be achieved by using a single
biomarker at all gestations. More accurate determination
of very low PlGF values (less than the current limit of
detection of 12 pg./mL) could be useful; however, the
high clinical sensitivity reported in this study relates to
the prspecified threshold of <5th centile(low PlGF, or
PlGF <100pg/m:) rather than very low PlGF .The PlGF
test was significantly better than all other commonly
used tests, such as diastolic and systolic blood pressure,
alanine transaminase, uric acid and proteinuria, in
determining preeclampsia requiring delivery within 14
days, when used alone or in combination (P<0.001 for
all comparisons). Lucy C. et al in a prospective study of
pregnant women between (20-35) weeks gestation who
were suspected to have PE, they found that low PlGF (<
5th centile for gestation) had high sensitivity and
negative predictive value for patients with PE who
should be delivered within 14 days. PlGF test was better
than other currently used tests and presented a great help
in the management of such women (15). Jeanne S. et al in
a prospective study for 96 pregnant women who were
suspected PE or IUGR, PlGF was measured, adverse
outcome were identified (sever PE, SGA < 10th centile,
elective delivery for maternal or fetal complication < 34
weeks). They observed that PIGF was lower for patients
with PE and was markedly lower for patients with
adverse outcome, so PlGF helps to identify women who
will experience an adverse outcome and those who will
not within time period of 15 days (16).
Attila M. et al observational study for women less than
35 weeks gestation, single maternal blood sample was
taken and PlGF level was measured. Results were
compared with last Doppler ultrasound measurement of

fetal flow prior to delivery. Positive PlGF test was found
with abnormal fetal flow which required delivery. In
conclusion PIGF test provided useful information before
35 weeks gestation to identify fetuses requiring urgent
delivery and those at risk of later adverse outcome not
identified by fetal flow Doppler ultrasound (17).
In our study women with suspected (PE)and high
diastolic blood pressure were significantly having lower
level of PlGF .Patrcia G. et al studied the levels of
angiogenic factors and their relation with PE in regard
to increased diastolic blood pressure. Samples of
pregnant women (33-35) weeks gestation were
collected, blood pressure was measured and
preeclampsia was define according to the National High
Blood Pressure Education Program Working Group
(NHB-PEPWG), that to say (systolic blood pressure >
140 mm Hg, diastolic blood pressure > 90 mm Hg).
PlGF was measured by ELISA, they observed that PlGF
was reduced significantly in high diastolic blood
pressure in PE patients compared to normotensive
patients (18)
Nulliparous women with suspected preeclampsia were
more significantly prone to have low level of PlGF than
multiparous this is probably because preeclampsia is
more common in nulliparous. Robert N. et al in a cross
sectional study on nulliparous women, they observed
that serum placental growth factor was reduced in
abnormal pregnancy relative to control subjects as early
as 15 – 19 weeks of gestation in preeclampsia with small
for gestational age (SGA) neonates (19), also Francois A.
et al who did prospective study on nulliparous women
from 11 – 13 weeks gestation, combined the relation
between uterine artery Doppler and serum placental
biomarkers (PlGF). They observed that there was
relation of clinical characteristics and first trimester
maternal serum PlGF provided an accurate screening for
early onset PE in nulliparous women (20)although these
studies done at earlier gestational age than our study.
Regarding our result in delivery of small gestational age
neonate with low PlGF (P value 0.006) which is agreed
by Roberto Romero et al in a case control study included
pregnant women grouped as Patient with uncomplicated
pregnancy who delivered appropriate for gestational age
(AGA) neonates, patient who delivered SGA but did not
developed preeclampsia and Patient who developed
preeclampsia. They observed that patients who destined
to develop PE (term or preterm) and those who delivered
small for gestational age ( SGA) had lower plasma
concentration of PIGF than those with normal
pregnancy throughout gestation, also there were no
significant differences in the plasma concentration of
sVEGFR-1 between patients destined to deliver SGA
and those with normal pregnancy.(21) Tjoa M. et al in a
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prospective study of 72 pregnant patients they observed
that between (17 – 21) weeks of pregnancy significant
low level of PIGF was found in plasma of women with
IUGR (22). Samantha J. et al incase control study of 16
cases (9 placental IUGR, 7 constitutionally small).The
PlGF positive when concentration was (< 5th centile for
gestational age for normal pregnancy), was found in
IUGR fetuses so PlGF identified placental IUGR from
constitutionally small fetuses (23).
Some studies have demonstrated that PlGF
concentrations begin to decrease from 9-11weeks before
the onset of preeclampsia, with greatest reductions
during the 5 weeks before the onset of hypertension or
proteinuria (24-26) Sohrabi N. et al collected samples
from pregnant mothers (8-12) week gestation. PlGF was
measured, the result were compared between the
patients who later developed PE and those with normal
pregnancy. They observed that there was significant
difference in PlGF between those who would develop
PE from those who would not. So serum level of PlGF
in 1st trimester of pregnancy can be used to predict the
occurrence of PE (27).
These alterations in the PlGF level are more
pronounced in women with early-onset preeclampsia,
especially before the 26th week of pregnancy (28, 29). The
main problem of all these screening tests is that the
strategies to develop prophylaxis are limited. Beyond 20
weeks of pregnancy, the only option is to improve
pregnancy care by allowing closer and carful prenatal
monitoring, recognition of preeclampsia earlier in the
disease course and administration of steroids for fetal
lung maturation (30). The diagnostic and predictive value
of the soluble fms-like tyrosine kinase-1), a trophoblast
derived antiangiogenic factor sFlt1/PlGF ratio in
patients at risk of placenta-related disorders, i.e.
preeclampsia (PE), HELLP syndrome, IUGR and
stillbirth, has been show in the recent literature and
estimation of the sFlt-1/PlGF ratio has become an
additional tool in the management of these disorders,
primarily PE. (15)
In this study we measured PlGF once at time of
admission and we observe the correlation with the
clinical features, repeat measurements of the PlGF or
sFlt-1/PlGF ratio are suggested by some studies to
improve individual risk assessment in these patients, but
this has to be proven by further studies. To date, the use
of sFlt-1, PlGF or the sFlt-1/PlGF ratio has not been
incorporated into official guidelines. In this study, we
have aimed to give good clinical practice guidance for
implementation of this method into the management of
pregnant women. Use of the sFlt-1/PlGF ratio may help
to optimize care by improving management of women
with suspected preeclampsia.
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Conclusion
Evidence is building in support of the utility of PlGF as
an accurate and specific marker identifying the
underlying cause of disease, placental dysfunction. A
proposal has been made for the definition of preeclampsia to include PlGF as a marker of placental
dysfunction.
.
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Background: Mitral stenosis (MS) is a disabling and eventually lethal disease
unless treated with valvotomy or valve replacement .It has been proposed
recently that measuring the flow convergence region proximal to an orifice by
Doppler flow mapping can provide a means of calculating regurgitant flow
rate. However, this method also can be used to derive cardiac output or flow
rate proximal to stenotic orifices and therefore to calculate their areas by the
continuityEquation (area=flow rate/velocity) .Applying this method in mitral
stenosis would provide a important way to elicited the underlying concept
because the predicted areas could be compared with those measured directly
by planimetry.
Objectives: To validate the proximal isovelocity surface area (PISA) method in
measuring mitral valve area (MVA) in patients with mitral valve stenosis by
transthoracic echocardiography.
Methods: This is a cross sectional study conducted in Ibn-Al Bitar center for
cardiac surgery for a duration from March 2010 to March 2011 We studied
patients with mitral stenosis using 2D imaging and Doppler echocardiography.
Doppler color flow recordings of mitral inflow were obtained from the apex,
and the radius of the proximal flow convergence region was measured at its
peak diastolic value from the orifice to the first color alias along the axis of
flow. Flow rate was calculated assuming uniform radial flow convergence
toward the orifice, modified by a factor that accounted for the inflow funnel
angle formed by the mitral leaflets. Mitral valve area was then calculated as
peak flow rate divided by peak velocity by continuous-wave Doppler.
A=(6.28r2 X aliasing velocity /peak MS velocity)Xα 1/180֩
Results: In the 60 patients studied, mitral valve area by planimetry ranged
from 0.5 to 2.2 cm2 with a mean of (1.15±43 ) . Mitral valve area by the proximal
isovelocity surface area (PISA) method agreed well with direct planimetry
with no significant p value (p 0.30 ) with no significant effect of mitral
regurgitation (P 0.6) or atrial fibrillation (P 0.12) on the relation between
calculated and plan metered Area -Proximal isovelocity surface area (PISA)
method also agreed well with mitral valve area calculated from the Dopplerderived pressure half-time in sinus rhythm (p 0.7) and in aterial fibrillation (p
0.9),but not correlate well in presence of mitral valve regurgitation with
significant p value (p 0.05).
CONCLUSION: that PISA is a useful method in the measurement of MVA and
can be used as third echocardiographic method in patients with unreliable
results with classical echocardiographic methods.
Key words: :Transthoracic echocardiography, Proximal isovilocity surface area, Mitral
valve stenosis
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INTRODUCTION
Mitral stenosis (MS) is a disabling and eventually lethal
disease unless treated with valvotomy or valve
replacement. Almost all cases are due to rheumatic heart
disease with symptoms usually appearing 16 to 40 years
after the episode of acute rheumatic fever..(1) Mitral
stenosis is, in most patients, a progressive disease.
Progression is slow in asymptomatic patients, but
becomes more rapid after the onset of symptoms.(2).
The normal mitral valve orifice has a cross sectional area
of 4 to 6 cm2. When the orifice is reduced to 2 cm2,
mitral stenosis is mild and there is a small pressure
gradient between the left atrium and ventricle. (3). The
mean rate of progressive valve narrowing is
approximately 0.1 cm2/year, (4,5).The mitral valve was
the
first
structure
to
be
identified
by
(6.7,8)
echocardiography
. A standard echocardiographic
examination of the mitral valve consists of an M-mode
tracing, multiple two dimensional views, and Doppler
flow evaluation(9) .
M-mode echocardiography — The early diastolic
closure slope, the E-F slope, produces an easily
recognized pattern ,Although this method is the least
reliable means of quantitating the severity of
obstruction, a slope of less than 10 mm/sec (normal is
>60 mm/sec) from a valve recording made during
suspended respiration is evidence for severe mitral
stenosis(10)
Two dimensional echocardiography — The elevated
gradient initiates the opening motion in an abrupt
manner, generating the opening snap and a characteristic
"knee bend" appearance on the precordial long axis
view.(10,11) .. The peak gradient can be calculated from
the modified Bernoulli equation: P = 4V2, where V is
the peak velocity as measured by CW Doppler. The
mean gradient is calculated from the time velocity
integral across the MV as measured by CW Doppler.
:Mean gradient 0–5 mmHg (mild stenosis)
5–10
mmHg (moderate stenosis)
>10 mmHg (severe
stenosis) .using pressure gradients alone to estimate the
severity of stenosis can be problematic.( 12) direct
measurement of the orifice area via planimetry is
possible .
Doppler echocardiography — The most frequently used
measurement for the determination of the transmitral
gradient during diastole is the pressure half-time(10) . The
P1/2 is the time it takes for the pressure gradient across
the MV to decrease by half . The valve area is calculated
using the equation,
MVA = 220/P1/2 ,where MVA
= Mitral valve area and P1/2 = pressure half-time. It has
been proposed recently that measuring the flow

convergence region proximal to an orifice, as imaged by
Doppler color flow mapping, can provide a means of
calculating regurgitant flow rate. (13.14.15).
The proximal isovelocity surface area (PISA) method
for estimating valve area is a new technique based on
the continuity principle that may circumvent the
limitations of the traditional methods(16,17) The MV
orifice area can be determined by the continuity
principle . MVA = Area LVOT x VTI LVOT/VTI MV
This method correlates well with the invasive
assessment of MVA
An extension of the continuity principle is to use the
proximal isovelocity surface area to calculate the MVA
Here, the point of “comparison” is changed from the
aortic or pulmonic outflow tracts.(12).
Aim of the study
To validate the proximal isovilocity surface area (PISA)
method in measuring mitral valve area (MVA) in
patients with mitral valve stenosis by echocardiography

PATIENTS AND METHODS
This is a comparative cross-sectional study conducted
in Ibn-Al Bitar center for cardiac surgery for a duration
from March 2010 to March 2011including 60 patients
randomly selected from patients who attended the
center, all the patients with typical rheumatic mitral
stenosis selected for image quality suitable for
quantification. All patients were sent for ECG to
document atrial fibrillation. Echocardiography was done
by
at
least
two
well-trained
operators.
Echocardiography:Two-dimensional echocardiography,
Doppler ultrasound, and color flow mapping were
performed using a ( En Visor C ) ultrasound imager
equipped with a ( S 4-2 ) transducer and a standard
velocity map. Color flow mapping of the mitral inflow
was obtained from the apical window, with color gain
adjusted to eliminate random color in areas without
flow. From this window, the four-chamber view
provided the most consistent image of the largest
proximal convergence radius and allowed the proximal
flow to be viewed most nearly parallel to the ultrasound
beam. This view was scanned to image the largest
proximal flow convergence region, and the aliasing
velocity was reduced by shifting the color baseline to
maximize this area on the image. Mitral inflow
velocities were measured from the apex by continuouswave Doppler, and the mitral valve was scanned in the
parasternal short axis view to image the smallest orifice
area for planimetry. The collected data had been
tabulated in term of frequency distribution tables that
showed the frequency, the mean and standard deviation
of different parameters of mitral valve measurements.
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Statistical analysis had been done using student's t-test
and P value of less than 0.05 had been selected as the
level of statistical significance

RESULT
This study had enrolled 60 patients with mitral valve
stenosis ,There were 18(30%) men and 42(70%)
women(Fig1) ; mean age was (40.5±11.3)Years as
shown in table 2. 25(42%) patients were in sinus
rhythm and 35(58%) were in atrial fibrillation(Fig2).
17(28.3%) patients had associated mitral regurgitation
(3 mild, 7 moderate, and 7 severe by Doppler color
flow assessment of jet extent into the left atrium)(Fig3).
Eleven patients had aortic insufficiency, which was
generally mild.
In the 60 patients studied, mitral valve area by
planimetry ranged from 0.5 to 2.2 cm2 with a mean of
(1.15+0.43 )The radius of the proximal convergence
region ranged from 0.6 to 1.9 cm (mean, 1.2±0.29 cm),
with most of the aliasing velocities in the range of 19 to
43 cm/s. The angle formed by the mitral leaflets ranged
from 80֩ to 158֩ (mean, 119±140), and peak velocity by
continuous wave range from 1.30 to 3.00 m/s with
mean.(2.03±0.49) Mitral valve area by the proximal
isovelocity surface area method agreed well with direct
planimetry ( Table 6) with no significant p value (p0.30
) with no significant effect of mitral regurgitation (P
0.6) or atrial fibrillation (P 0.12) on the relation between
calculated and planimetered areas. Mitral valve area by
proximal isovelocity surface area also agreed well with
mitral valve area calculated from the Doppler-derived
pressure half-time in sinus rhythm (p 0.7)(Table8) and
in atrial fibrillation (p 0.9)(Table7),but not correlate
well in presence of mitral valve regurgitation with
significant p value (p 0.05)(Table 9).

Table 1. Descriptive Statistics
Variables

No.

Minimum
Area

Area
by
pressure half
time cm2
Area
by
planimetry
cm2
Area by PISA
cm2
Peak velocity
m/s
Angle

60

Mean
±SD

0.50

Maxim
um
Area
2.20

60

0.5

2.2

1.158±0.
436

60

0.36

2.60

60

1.30

3.00

60

800

1580

1.1322±0
.5106
2.0528±0
.4975
119.95±1
4.17

Radius cm

60

0.60

1.91

1.2058±0
.2941

Aliasing
velocity m/s

60

18

79

37.92±13
.29

1.1592±0
.4360

Table 2: distribution of patients according to age
Age years

No.
2
22
23
10
3
60

10-20
21-30
31-40
41-50
51-60
Total
Mean ±SD

%
3.4
36.65
38.3
16.65
5
100
40.5+11.3

AF patients
AF
42%

SINUS
58%

sinus 35pats
AF 25

Figure 2. Percent of sinus and AF in mitral stenosis patient

male
30%

female 42 pt

Female
70%

male 18 pts

Figure1. Distribution according to gender in patients with
mitral stenosis

no MR
71%

MR
28.3%

17pats
43 pats

Figure 3. Percent of association of mitral regurgitation in
mitral stenosis patient
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Table 3. PISA vs planimatry

Table 8. MVA by PISA vs pressure half time and
planimetry in sinus rythem

p=0.30
Area cm2
planimetry
PISA

No

Mean±SD

Std. Error Mean

60

1.158±0.436

5.635E-02

60

1.1322±0.5106

sinus
Area

6.592E-02

N0

Mean±SD

Pressure1/2time

35

1.0863±0.3886

PISA

35

1.0631±0.4702
35

Area.plan

Table4. PISA vs pressure half time
P=0.29
Area cm2
Pressure
time
PISA

half

No.

Mean± SD

60

1.159±0.4360

Std.
Error
Mean
5.629E-02

60

1.132±0.5106

6.592E-02

MR group

Tabe 5. MVA by PISA, pressure half time and planimetry
in AF patients
Group Statistics
Area cm

Pressure1/2ti
me
Planimetry
PISA

sinus
No Mean± SD
.
35
1.086±0.38
8
35
1.085±0.38
9
35
1.063±0.47
0

AF
No
.
25
25
25

1.0631±0.4702

Table 9. MVA by PISA vs pressure half time and
planimetry in MR
Area cm2

2

1.085±0.389

35

PISA

Mean±

P

1.261±0.48
4
1.261±0.48
5
1.228±0.55
7

0.1
2
o.1
2
0.2
1

P value significant if < 0.05

Tabe 6. MVA by PISA, pressure half time and planimetry
in MR patients

No.

Mean±Std.
Deviation

P

Pressure1/2time

17

1.33±0.33

0.05

PISA

17

1.08±0.50

planimetry

17

1.12±0.46

PISA

17

1.08±0.50

0.30

Table 10. MVA by PISA vs pressure half time and
planimetry in no MR
No MR
Area cm2

No

Mean±SD

Pressure1/2time

43

1.1737±0.4276

PISA

43

1.1523±0.5160

planimetry

43

1.173±0.428

PISA

43

1.1523±0.5160

Group Statistics

DISCUSSION

Area cm2

Pressure1/2tim
e
planimetry
PISA

N0 MR
No
Mean
S
.
±
D
43
1.173±0.427

MR
No
.
17

43

1.173±0.428

17

43

1.152±0.516

17

Mean±S
D
1.33±0.3
3
1.12±0.4
6
1.08±0.5
0

P
0.0
5
0.6
9
0.6
3

Table 7. MVA by PISA vs pressure half time and
planimetry in AF patients
AF
Area cm2

No.

Mean
±SD

Area.plan

25

1.261±0.485

PISA

25

1.228±0.557

Pressure1/2time

25

1.261±0.484

PISA

25

1.228±0.557

The advent of Doppler flow mapping has led to attempts
to extract quantitative physiological information from
the displayed flow fields in accordance with fluid
mechanical principles. One such approach is based on
the observed flow accelerate on proximal to regurgitant
and shunt lesions(20-21).
It has been proposed that these laminar flows could
provide a measure of regurgitant flow rate unaffected by
the complexities of turbulent flow beyond the orifice.
The ability to visualize such flows with existing systems
has indeed correlated with moderate to severe
regurgitation(13),. On the other hand, flow convergence
regions are seen proximal to stenotic lesions as well,
where they are especially prominent because they
represent the entire forward output across such valves.
In particular, observations of such regions in mitral
stenosis have suggested the possibility of testing these
principles in the context of that disease.
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The results of this study validate the flow convergence
concept by demonstrating that it can be used to calculate
mitral orifice area by continuity in patients with mitral
stenosis. The results agree well with two independent
measurements of orifice area: direct planimetry and the
Doppler pressure half-time method,. The results also
point out the need to account for geometry proximal to
the orifice in applying the flow convergence method.
Without correcting for the angle of the inflow funnel,
the area would have been overestimated by up to 100%.
The effect of inflow angle is also likely to be important
in assessing flows through regurgitant orifices within a
nonplanar leaflet geometry surrounding the orifice. And
the correcting factor measured by dividing α/180 which
is the angle formed by the inflow funnel of both mitral
leaflets was one of the most important factors deciding
the final results of MVA by PISA method, in addition
to the radius which measured from mitral valve leaflets
tip to first colour aliasing, unfortunately the correcting
factor was one of limiting factors in applying PISA
method in MVA measurement because measurement of
the α angle not present in echocardiography device
software built-in and needs off-line analysis and
measurement by protractor .
In addition to validating the flow convergence concept,
this technique may provide a simple and useful
alternative to calculate orifice area in mitral stenosis
when the pressure half-time is affected by altered
chamber compliance or aortic insufficiency . and direct
planimetry from the parasternal window is technically
limited. This calculation may be not dependable if mitral
stenosis is associated with mitral regurgitation or atrial
fibrillation.
The small size of the proximal convergence region on
the video image can limit measurement precision. Such
errors can be minimized by lowering the aliasing
velocity to increase the measured radius. This also
provides
the most hemispheric isovelocity contours for which the
proximal convergence calculation is most accurate,
because in the immediate vicinity of an orifice,
isovelocity contours tend to flatten out, leading to flow
underestimation.(13,22)
(In the current study, the
measured radii, which represented the entire forward
flow through a narrowed inlet, were relatively long
[1.2+0.3 cm] compared with the visualized orifice
dimension, predisposing to accurate flow calculations.)
Shifting the baseline to reduce the aliasing velocity has
potential limitations; for example, if the aliasing
velocity is very low relative to the Nyquist limit(23,24) ,
selective suppression of low velocities by the color wall
filter will cause overestimation of the mean velocity
output displayed by color Doppler and therefore

overestimation of the proximal flow convergence
radius(25).
Despite this potential, moderate degrees of baseline
shifting have been used in practice with accurate results.
The limited temporal resolution of Doppler color flow
mapping can cause variability in measuring peak flow
rate (26).
In mitral stenosis, however, flow rate varies relatively
slowly after its early diastolic peak, minimizing this
variability. Potential variations in leaflet geometry
proximal to the orifice may not always be accounted for
completely by the simple angle correction used. In this
regard, it is worth noting that the continuity equation, in
principle, predicts effective orifice area at the vena
contracta, where velocity is highest, as opposed to the
anatomic orifice area, which is generally somewhat
larger (27).
In this study, however, the continuity and planimetered
(anatomic) values coincided well. A potential
explanation for this is that milder restriction of the
converging flow by the leaflets in planes perpendicular
to the measured funnel angle was not taken into account,
causing a mild overestimation of flow rate and predicted
area. In the end, however, the empirical modification
used provides good agreement with planimetered values
in the clinical application studied.
The current study results are nearly comparable
with results of Robert D. et al study in which the
accuracy of PlSA area estimates in mitralstenosis is at
least comparable to those of planimetry and pressure
half.time and reasonable accuracy of the PISA method
ispossible in irregular rhythms ( 28) .
Also current study results are comparable with result of
Dilek Ural et al study in which MVAs measured by
PISA
are
closely
correlated
to
classical
echocardiographic methods, especially to planimetry ,
However, in cases with inadequate image qualities,
planimetry lost its reliability, and measurements of
PISA was not affected . its results were closer to Doppler
pressure half-time.(29).
Also the current study results were comparable with
result of L Rodriguez et al study in which Mitral valve
area by the proximal flow convergence method agreed
well with direct planimetry and showed no significant
effect of mitral regurgitation or atrial fibrillation on the
relation between calculated and planimetered areas.
Correlation was also good with mitral valve area
calculated from the Doppler-derived pressure halftime(30) .But the current study results were not
comparable to the study by Messika-Zeitoun et al which
was showing that using a fixed angle value of 1000
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provides an accurate estimation of the mitral valve area
(MVA) by the proximal isovelocity surface area (PISA)
method in patients with mitral stenosis (MS) in attempt
to make PISA method more popular in assessing the
MVA. The method proposed by Messika- Zeitoun et al.
is subject to some difference with our study. In their
study the angle range was 900- 1150. This means that
there is 11% overestimation and 11.5% underestimation
at most with the use of 1000 as the fixed angle. the angle
range is quite narrow In a previous study by MessikaZeitoun et al.while in our study the range of the angle
was very wide with range of (800-1580) which explain
clearly the non-similarity between the current study
results and the study by Messika- Zeitoun et al(31).
Conclusion :
The proximal isovilocity surface area (PISA) method
by echocardiography allows accurate estimation of
mitral valve area in mitral stenosis. This application
provides a unique opportunity for comparing predictions
based on flow convergence with directly measured
values-in this case, planimetered orifice areas and area
by pressure half time . Therefore, these results validate
the proximal isovilocity surface area (PISA) method by
echocardiography in measuring mitral valve area MVA
in patient with mitral valve stenosis .
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Background: thoracolumbar area of the spine is the most common site for
injuries and the surgical treatment of fixation for treatment of unstable burst
fracture remain controversy.
Objectives: to compare the effect of long and short segment posterior
pedicular fixation on vertebral burst fracture without neurological deficit since
the subject is controversy.
Methods: 14 patients had been taken and divided into two categories A and B,
each category consists of 7 patient (5 males and 2 females) whom undergo
burst fracture at thoracolumbar region (D12, L1 or L2) which is type B according
to “Dennis classification” and all the patient were intact neurologically but had
local kyphosis angle more than 15 degree according to Cobb method of
measuring. Category A was operated by short segment posterior fixation
while category B was operated by long segment posterior fixation. The result
was based on the correction of kyphosis angle (immediately and at 18-24
months period follow up), operation’s time, the amount of blood loss and
instrumental failure.
Result: the long segment fixation was significantly (p<0.05) better than short
segment in correction of the angle of kyphosis in long follow up period (more
than 18 months) rather than immediate post-operative period. The short
segment fixation had instrumental complications (fracture of screws and
dislodgement) while there was no instrumental failure in long segment
fixation. According to the blood loss and operation time there was also
significant differences.
Conclusion: the long segment fixation had better result in long term follow up
on the angle of kyphosis; there was no instrumental complication (fractures of
screws or dislodgment) due to distribution of the weight load on more levels
in spite of increase in the time of operation and blood loss which are significant.
Key words: Burst fracture, Kyphosis angle, Short segment and long segment fixation

INTRODUCTION
Thoracolumbar area is highly susceptible to high energy
trauma like road traffic accident or fall from height.11
fracture in this area is the most common type,
accounting more than 50%.15 The aim of treatment of
burst fracture in thoracolumbar area of the spine is to
restore the angle of kyphosis and remove the
compression of spinal canal; nevertheless, there were
controversy in using short segment or long segment
posterior fixation. Since the introduction of “fixateur
interne” of short segment pedicular screw by “Dick et
al”1 till now the controversy still exist.16 surgical method

of treatment provide early mobilization and correction
of kyphotic angle.18The aim of this research is to know
whether the short segment (SS) pedicular fixation is the
best choice in treating burst fracture of thoracolumbar
spine by comparing it with long segment (LS) pedicular
fixation.
In this study we depend on Dennis classification2 of
Burst fracture in which the type of fracture depends on
the morphology by X-ray (figure 1)
 Type A: Fracture of both end-plates. The bone is
retropulsed into the canal.
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 Type B: Fracture of the superior end-plate. It is
common and occurs due to a combination of axial load
with flexion.
 Type C: Fracture of the inferior end-plate.
 Type D: Burst rotation. This fracture could be
misdiagnosed as a fracture-dislocation. The he
mechanism of this injury is a combination of axial load
and rotation.
 Type E: Burst lateral flexion. This type of fracture
differs from the lateral compression fracture in that it
presents an increase of the interpediculate distance on
anteroposterior roentgenogram.

PATIENTS AND METHODS
Fourteen patients were included in this study; all of
them had thoracolumbar burst fracture. The inclusion
criteria were limited to neurologically intact patients;
the angle of kyphosis more than 15 degrees; the fracture
vertebra either D12 or L1 or L2 and the burst fracture
type B according to Dennis classification.2The study
included 10 males and 4 female, the mean of age 34.2
years (16-60). The levels of facture were L1 in 8
patients, D12 in 4 patients and L2 in 2 patients. The
causes of fractures were road traffic accidents in 8
patients and fall from height in 6 patientsThe patients
were divided into two categories according to the way
of treatments. Category A (7patients) were treated by
short segments fixation and category B (7patients) were
treated by long segment fixation.
All of the patients were operated in Red Crescent
Hospital in Baghdad, after 1-2 months of injury.
In category A the fixation was one level above and one
level below the fracture site while in category B two
levels above and two levels below the fracture sites. The
instruments used were titanium pedicular screws and
titanium rod to connect between the screws above and
below vertically in each side.
The kyphosis angle was measured by using lateral
thoracolumbar plain x ray and Cobb method.

Figure 1. Dennis classification of Burst fracture

There are many classification methods for thoracolumbar burst fracture. We depend on Denis
classification (taking in consideration to include only
neurologically intact patient). Denis
Also The kyphosis angle was measured by using lateral
thoracolumbar plain x ray and Cobb method by drawing
line parallel to the upper border of the normal vertebra
above the burst fracture and line parallel to the lower
border of the normal vertebra below the burst fracture
from these lines a perpendicular two lines were crossed
to make the angle.3 (figure 2A,B)

The angle of kyphosis was measured pre-operatively,
immediate post-operatively and after 18 months follow
up. The failure in correction of kyphosis angle was
determined by its increment equal or more than 10
degrees. The time of operation and the blood loss were
measured.
Statistical comparison between 2 categories was done
by MedCalc software (t and U test). The significant P
value was < 0.05.

RESULT
The time of operation in short segment (SS) fixation
was (120-180) minutes while in long segment (LS)
fixation (160-250) minutes, the amount of blood loss in
SS fixation was (200-500) milliliters while in LS
fixation was (400-750) milliliters. In both categories
comparison of (operation time and blood loss) was
statistically significant.

Figure 2 (A) Cobb method of measuring the kyphosis
angle. (B) x-ray pre-op. Cobbs angle-

The pre-operative, immediate post-operative and follow
up post-operative (>18 months) of the kyphosis angle
was measured and there was significant statistical
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difference between two categories in follow up postoperative only (as shown in table 1).
Table 1. the results of comparison between short and long
segment fixations

Age
Time of follow up
Angle of kyphosis preop
Angle of kyphosis postop immediately
Angle of kyphosis postop >18 months
Operation time
Blood loss

Category A
(SS)
32
+/11(16-55)
22-27
months
18 +/- 2

Category B
(LS)
35+/-12
(18-60)
24-26

P
value
0.80

19 +/- 1

0.20

4 +/- 1

3 +/- 1

0.25

10 +/- 1

5 +/- 1

<0.05

120-180
minutes
200-500 ml

160-250
minutes
400-750 ml

<0.05

0.76

<0.05

Four out of seven patients from (SS) category had
correction loss of angle of kyphosis > 10 degrees (all in
long post-operative period >18 months) with a failures
rate 57%, while there was no correction loss in (LS)
category. One patient had fracture and dislodgment in
(SS) category. The difference between two categories
was statistically significant. “Figure 3”
Figure 3: angle of kyphosis measurement showing no
significant differences according to pre and immediate
post-operative periods in both categories, whereas there
was significant difference according to pre and long postoperative periods between two categories.

20
degree of angle of kyphosis

and Roy-Camille et al 8 at 1963. At that time (SS)
method was considered the best way for the treatment of
burst fracture.1, 4-6 Some studies showed that (LS)
fixations were superior to (SS) one.7-9 Yu et al 10
founded that (SS) fixations had a failure rate in
thoracolumbar region. Moon et al12 founded that (LS)
fixation was more effective than (SS) method.
Korovessis et al13 reported that claw figuration on two
levels above and below the site of fracture was the best
way in creating hard fixation. Katonis et al15 reported
that fixation two levels above the burst fracture
associated with low instrumental complications. The
advantage that makes (SS) method reliable are
preserving the spinal motion segments, less blood loss
and operative time is shorter.17
In this study with the comparison of (SS) and (LS) the
failure in correction of kyphosis angle occurred in 4
patients all of them in (SS) category in a long period
follow up result (statistically significant) demonstrated
that it was not the best way in treatment of burst fracture
in thoracolumbar region in spite of the significant long
time and significant blood loss between the two
categories. The failure rate in (SS) category was 57 %
and there were also complication of screw fracture and
dislodgment in one of (SS) category patient.
Conclusion
Long segment (LS) fixation occurred to be more
successful than short segment (SS) one in treatment of
thoracolumbar burst fractures.
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Metformin is one of the most common used anti-diabetes drugs for treatment
of T2DM. Metformin is considered as anti-hyperglycemic drug, it lowers blood
glucose levels in T2DM without producing significant hypoglycemia. Plasma
omentin-1 concentrations and expression of its mRNA in human omental
adipose tissue were significantly lower in patients with impaired glucose
tolerance and T2DM. The objectives of the present study were to establishing
and elucidation of omentin-1 serum levels in metformin treated T2DM patients.
The selected subjects patients were divided into two groups: Group A: includes
thirty of a newly diagnosed T2DM patients with (mean age 49.32± 11.18 years),
were initially treatment with metformin at time diagnosis according to ADA
criteria. Group B: includes thirty healthy volunteers. The duration of treatment
was three consecutive months. After a period of 12 hrs fasting, the blood
samples (10ml) were withdrawn from all subjects by vein puncture before
starting the study (before starting metformin) and after three months of
metformin treatment. There was a significant difference in the baseline serum
omentin-1 levels between metformin and control groups (p=0.023) and
significant rising in serum omentin-1 levels after three month s duration of
treatment with metformin. Conclusions: In newly diagnosed T2DM patients,
omentin-1 levels were lower compared to control subjects. Three months of
treatment with metformin lead to in a significant elevation in omentin-1 serum
levels compared with baseline values.
Key words: Metformin, Omentin-1, T2DM

INTRODUCTION
Type 2 diabetes mellitus represents 90 to 95% of the
overall diabetes types worldwide [1]. The incidence of
T2DM is increasing worldwide, primarily due to
increases in the prevalence of consumption of highcalorie diets, obesity and sedentary lifestyle [2]. Obesity
alone has been founded to be a contributing factor to
around 55% of T2DM [3]. Most patients with T2DM
exhibited abdominal obesity, which contributes for
development of insulin resistance [4]. T2DM usually
affects individuals who are obese and most of the cases
are diagnosed at age more than forty years. However,
the demographic profile of T2DM is changing
nowadays, where the prevalence of T2DM is increasing
among young adults and even among children,
pathological abnormalities in T2DM which are
impairment of insulin secretion from a dysfunctional

pancreatic β-cell and/or insulin action due to
development of insulin resistance [5]. Insulin resistance
is the most important risk factor for T2DM and is
characterized by the inability of the target tissues to
respond for insulin action [6].
In response, the pancreatic -cells needed to secrete an
extra amount of insulin for maintenance of euglycemic
state, however; with time, the defects in the secretion of
insulin will prevent the pancreatic -cells from
preserving a high rates of insulin secretion.
Consequently, this will result in impairment of glucose
tolerance and eventually development of T2DM [7].
Insulin resistance may be exists for several years before
diagnosis of DM and continue to progress during the
course of the disease [8].
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The chronic elevation in glucose and lipid levels will
causes gluco-lipotoxicity, which in turn contributes to
pancreatic β-cell failure by causing activation of the
stress response, enhanced apoptosis with reduced
proliferation and exacerbates insulin resistance.
Metformin is one of the most common used antidiabetes drugs for treatment of T2DM [9]. Metformin is
considered as anti-hyperglycemic drug, it lowers blood
glucose levels in T2DM without producing significant
hypoglycemia [10]. The glucose-lowering properties of
metformin are inhibition of gluconeogenesis ,
glycogenolysis and
enhancing insulin-stimulated
glucose uptake by skeletal muscle and adipocytes
[11].However, the main effect of metformin appears to
be through decreasing hepatic glucose output due to
inhibition of respiratory-chain complex 1 in the
mitochondria, causing transient reduction in the status
of cell energy which promotes stimulation of adenosine
monophosphate -activated protein kinase (AMPK), that
plays an important role in regulating of energy balance,
moreover, within skeletal muscle, stimulation of
AMPK increases glucose uptake and lipid oxidation
while; in liver stimulation of AMPK decreases
gluconeogenesis and synthesis of the lipid[12].
Omentin-1 was initially found in intestinal cell (called
intelectin), it is mainly expressed at visceral adipocity
and low levels of omentin expression have been
establish in human muscle, kidney, intestine, endothelial
cells, and cardiac tissues, but it is highly expressed in
placenta and ovary [13].
Abnormal omentin-1 secretion is thought to have a role
in the pathophysiology of insulin resistance,
inflammatory processes, endothelial dysfunction and
cardiovascular diseases [14].
Plasma omentin-1 concentrations and expression of its
mRNA in human omental adipose tissue were
significantly lower in patients with impaired glucose
tolerance and T2DM [15]. In T2DM patients, fasting
serum omentin-1 levels were found to be linked
negatively with insulin level and HOMA-IR [16]. A
newly diagnosed T2DM female patients had been found
to have considerably low serum levels of omentin-1 than
age-matched control females, also both diabetic and
control groups with insulin resistant have appreciably
lower serum omentin-1 levels than patients without
insulin resistance, as insulin resistance worsened,
omentin-1 levels will decline [17]. In addition, lower
circulating omentin-1 levels were founded within
T2DM patients [18].
Thus, the objectives of the present study were to
establishing and elucidation of omentin-1 serum levels
in metformin treated T2DM patients.

PATIENTS AND METHODS
This study was carried out on thirty healthy control
subjects (mean age 47.8± 9.3 years), and thirty T2DM
patients, who attended the Endocrinology and Diabetes
specialized center, Al-Mustansiriya University –
Baghdad/Iraq. The control subjects did not have any
medical disorders and were not receiving any
medications. The enrolled patients attended the
Endocrinology and Diabetes Center from December
2014 till June 2015. The selected subjects patients were
divided into two groups:
Group A: includes thirty of a newly diagnosed T2DM
patients with (mean age 49.32± 11.18 years), were
initially treatment with metformin at time diagnosis
according to ADA criteria.Group B: includes thirty
healthy volunteers.The duration of treatment was three
consecutive months.
The following exclusion criteria were used for all
patients:
1-Having type 1 diabetes
2-Having any chronic illnesses of heart, kidney, thyroid,
lung or liver.
3-Taking corticosteroids.
4-Female subjects taking hormonal replacement therapy
5-Patients with acute renal failure.
6-Patients with malignancy.
Anthropometric measurements: Blood pressure,
height (cm), weight (kg) and body mass index BMI were
determined for all patients at the initiation of the study
as well as 3 months later. BMI=weight (kg)/height (cm)
2
[19].
Biochemical measurements: After a period of 12 hrs
fasting, the blood samples (10ml) were withdrawn from
all subjects by vein puncture before starting the study
(before starting metformin) and after three months of
metformin treatment. 9 mls of blood were placed in
plane tubes, and 1 ml was placed in EDTA -tubes and
stored at (2-8 oC) for HbA1c measurement within one
week. The remaining blood sample was centrifuged (at
3000 rpm for 10 minutes) to get the serum, which is used
for the determination of fasting glucose and postprandial
blood glucose. The remaining serum was frozen at (–
20oC) for estimation of serum insulin and omentin-1
levels.
Determination of blood glucose (FBG) Levels: Fasting
blood glucose level was determined by using a readymade kit (Biolabo, Glucose GOD-PAP, France) on the
KENZA 240 TX Automatic Biochemistry Analyzer,
based on method of Borham and Trindoer.
Determination of Serum Insulin Levels: Serum insulin
level was determined using a ready-made kit (accubind,
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ELISA Microwells, Monobind Inc., USA), the insulin
ELISA kit is a solid phase ELISA depending on the
sandwich
principle.
The
absorbance
is
spectrophotometrically measured at 450 nm.
Determination of Insulin Resistance (IR): Insulin
resistance was determined from the HOMA-IR
(homeostasis model assessment of insulin resistance)
depending on the following formula [20]:

Determination of HbA1c:HbA1c level was determined
using a ready-made kit (Clover A1c, Infopia Inc.,
Anyang, Korea) based on boronate affinity method [21].
Determining Serum Omentin-1 Levels: Serum omentin1 concentrations were determined using a commercially
available ELISA kit (Biovendor, Czech). All kit
measurements were according to the kit constructions.

metformin group p<0.01. There was a significant
difference in the baseline insulin resistance values
between metformin and control groups (p=0.0001).
However, within the same group, there was a non
significant difference in insulin resistance values after
three months of treatment compared with baseline
values and metformin group. There was a significant
difference in the baseline serum omentin-1 levels
between metformin and control groups (p=0.023); and
significant raising in serum omentin-1 levels after three
month s duration of treatment with metformin, table (2).
Table 1. Demographic data and baseline characteristics of
the patients and control groups.
Variables

Age (yr)
Gender

Analysis of the current data was carried out using of
Statistical Packages for Social Sciences- version
22(SPSS-22). Data were presented in simple measures
of mean, percentage, frequency, range and standard
deviation.The significance of difference of different
percentages (qualitative data) was tested by using
Pearson Chi-square test (2-test). The significance of
difference was tested by using paired-t-test for
difference of paired observations regarding p value
<0.05 as significance.

RESULT
Sixty patients were included in this study, thirty newly
diagnosed T2DM patients started with metformin
treatment and thirty healthy volunteers were regarded as
control group. Demographic data and baseline
characteristics were not significantly different among
the two groups, table (1). There was a non-significant
difference in the baseline BMI values between
metformin group and control group (p=0.476). Within
the same group, there was a non-significant difference
in BMI values after three months of treatment compared
with baseline values and metformin group. There was a
significant difference in the baseline fasting blood
glucose, postprandial blood glucose and HbA1c levels
between metformin and control groups (p=0.0001).
Within the same group, there was a significant decrease
in these parameters after three months of treatment
compared with baseline values in metformin group.
There was a non significant difference in the baseline
serum insulin levels between metformin and control
groups (p=0.136). Within the same group, also there was
significant difference in serum insulin levels after three
months of treatment compared with baseline values in

(no.)

Male
Female

BMI (kg/m2)
Smoker (no.)

Control
group
(n=30)
47.80±9.31

Metformin
group
(n=30)
49.32±11.17

20

24

10
28.52±4.02

6
29.28±4.18

0.126

7

5

0.519

P
value
0.104

0.454

Data presented as mean ± SD; and numbers.

Table 2. effects of metformin on anthropometric and
biochemical measures on type 2 DM before and after three
months of treatment.

BMI
(Kg/m2)

Control
Before
(Mean
±SD)
28.52±4.
02

After
(Mean
±SD)
28.342±3
.02

Metformin
Before
(Mean
±SD)
29.28±4.1
8

After
(Mean
±SD)
28.25±5.56

F
BG
(mg/dl)

93.60±8.
73

90.60±8.
73

228.56±5
7.57¶

206.44±71.
64**

PP G level
mg /dl)

116.87±1
1.22

117.67±1
8.22

228.56±5
7.57¶

148.56±11.
47**

HbA1C
(%)

5.03±0.3
2

5.03±0.3
1

10.20±1.7
6¶

7.74±1.76*
*

Serum
Omentin1 (mIU/dl)

10.25±7.
20

10.15±4.
25

6.59±4.84
¶

8.84±7.27*

Serum
insulin(µI
U/ml)

10.46±6.
30

10.48±5.
30

14.11±9.4
0¶

10.32±8.10
**

Insulin
Resistance

2.38±1.4
1

2.25±1.2
2

6.40±4.95

4.11±3.43*

Variables

¶

*P<0.05;**p<0.01(metformin versus control after three
months duration); ¶p< 0.05 (baseline metformin versus
control (before)
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The correlations of serum omentin-1, serum insulin and
insulin resistance with other parameters (pre- and posttreatment) in metformin group. Regarding serum
omentin-1 in the metformin group, the results showed
non-significant correlations between serum omentin-1
level and all of the other parameters both at baseline and
after three months of treatment with metformin. With
respect to insulin resistance in metformin group, the
results showed that insulin resistance value at baseline
was positively correlated with fasting blood glucose,
HbA1C, and fasting serum insulin. After three months of
treatment with metformin, insulin resistance value was
significantly positively correlated with fasting blood
glucose and fasting insulin levels. Fasting insulin levels

were significantly correlated with insulin resistance
values, both at baseline and after three months of
treatment with metformin.Moreover, in the present
study, serum omentin-1 is highly correlated with serum
insulin at baseline status r=0.95, figure (1).After three
months of treatment with metformin, serum omentin-1
is highly correlated with serum insulin at post-treatment
with metformin r=0.74, figure (2).At pretreatment stage,
serum omentin-1 was highly correlated with insulin
resistance, r=0.93, figure (3), but this correlation
becomes more significant after three months of
treatment with metformin r=0.97 figure (4).

Table 3. Correlations of serum omentin-1, serum insulin and insulin resistance in metformin group with other parameters preand post-treatment.

Parameters
Fasting blood glucose (mg/dl) Before
Fasting blood glucose (mg/dl) After
HbA1C (%) Before

HbA1C (%) After
Omentin- 1 (MIU/dl) Before
Omentin 1 (MIU/dl) After
Fasting Plasma Insulin (MIU/dl) Before
Fasting Plasma Insulin (MIU/dl) After
Post prandial glucose level (mg/dl) Before
Post prandial glucose level (mg/dl) After
IR level Before

IR level After
BMI (Kg/m2) Before
BMI (Kg/m2) After

r
P
r
P

Omentin 1 (MIU/dl)
Before
After
-0.129
0.102
0.491
0.586
-0.055
0.034
0.768
0.855

IR level
Before
0.444*
0.012
0.516**
0.003

After
0.562**
0.001
0.547**
0.001

Fasting Plasma Insulin (MIU/dl)
Before
After
0.017
0.569**
0.927
0.001
0.335
0.236
0.065
0.201

r

-0.222

0.226

0.486**

0.490**

0.223

0.404*

P
r
P
r

0.229
-0.041
0.827
-

0.221
0.054
0.774
0.132

0.006
0.424*
0.018
-0.271

0.005
0.294
0.108
-0.200

0.229
0.293
0.110
-0.300

0.024
0.136
0.465
-0.232

P
r
P
r
P
r
P
r
P
r
P
r

0.132
0.480
-0.300
0.100
-0.232
0.210
0.039
0.835
-0.049
0.794
-0.271

0.480
0.122
0.512
-0.171
0.358
0.074
0.692
0.030
0.873
0.211

0.141
0.211
0.254
0.874**
0.0001
0.163
0.382
0.077
0.679
0.234
0.206
-

0.280
-0.059
0.751
0.056
0.763
0.924**
0.0001
0.044
0.812
0.252
0.171
0.290

0.100
0.122
0.512
-

0.210
-0.171
0.358
-0.047
0.800
-

P
r
P
r

0.141
-0.200
0.280
0.136

0.254
-0.059
0.751
0.142

0.290
0.113
-0.031

0.113
0.182

0.0001
0.056
0.763
-0.101

0.382
0.924**
0.0001
0.184

P
r
P

0.465
0.202
0.276

0.444
0.108
0.563

0.869
0.046
0.805

0.327
0.207
0.263

0.590
-0.027
0.887

0.322
0.210
0.258

-0.047
0.800
-0.121
0.516
0.180
0.331
0.874**

0.107
0.567
0.206
0.267
0.163

*P<0.05
**p<0.01
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DISCUSSION

Figure 1. Correlations between serum omentin-1 and
serum insulin in metformin group (pre-treatment).

serum
omentin(MIU/dl)

y = 0.4717x
R² = -0.563

Concerning the effects of three months therapy with
metformin alone on serum glycemic indices (FBG,
PBG, HbA1c, serum insulin and IR), significant
reduction was reported in FBG, PBG and HbA1c levels.

y = 0.4717x
R² = -0.563

serum insulin(MIU/dl)
Figure 2 Correlations between serum omentin-1 and
serum insulin in metformin group after 3 months (posttreatment).

serum
omentin(MIU/dl)

y = 0.5207x
R² = -0.884

IR
Figure 3 Correlations between serum omentin-1 and
insulin resistance (IR) in metformin group (pretreatment).

y = 0.3267x
R² = -0.968

serum omentin(MIU/dl)

Abdominal fat was found to be more pathogenic
compared to subcutaneous fat in producing IR, T2DM,
and cardiovascular events. Adipose tissue has been
found to secrete different active molecules, called
adipokines that can significantly affect glucose and lipid
metabolism. These adipokines include visfatin, resistin,
adiponectin, interleukin-6, leptin and TNF-α. Omentin1 was founded to be preferentially expressed in visceral
fat more than subcutaneous fat. Omentin-1 may be a
novel hormone that may act as a modulator of systemic
metabolism, including insulin action in subcutaneous
adipose tissue [22]. Interestingly, it was found that
individuals with impaired glucose homeostasis, as well
as T2DM, have a reduced serum omentin-1 levels.

IR
Figure 4. Correlations between serum omentin-1 and
insulin resistance (IR) in metformin group after three
months of treatment (post-treatment).

The mean value of BMI for the newly diagnosed T2DM
was (29.28±4.18 kg/m2) which occurs at near the upper
limit of overweight classification 25–29.9 kg/m2) [23].
There is a close links between the pathophysiology of
obesity and T2DM. Previous studies showed that risk of
T2DM was increased directly with body weight and
obesity, especially the central obesity which increased
the risk of T2DM by 10-11 folds [24]. a non significant
difference was showed in BMI values after three months
of treatment compared with baseline values in
metformin group which was agreed that metformin
usually produce weight loss and the result of the current
study was inconsistent with observations made by
several authors where significant decreased in body
weight were associated with metformin treatment [25].
Metformin therapy decreased fasting serum glucose
concentrations significantly, results that are matched
with other studies [26]. The reduction in FBG reported
with metformin are mainly as consequence of reduced
hepatic glucose output (mainly by inhibiting
gluconeogenesis and to a lesser degree, glycogenolysis)
and increased glucose uptake by skeletal muscle as well
as by adipocytes [27]. The glucose production by liver
was reported to increase at least twofold in T2DM [28].
The exact mechanism by which metformin reduces this
production still unclear, but its major site of action
appears to be the mitochondria of hepatocytes,
producing an inhibition of cellular respiration leading to
decrease gluconeogenesis [29].
In addition, metformin has been found to reduce FFA
oxidation by 10-30% [30]. Elevated FFA levels are
commonly found in diabetes, and they contribute also to
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increased hepatic glucose output and insulin resistance
[31] .
Metformin also enhances insulin-induced inhibition of
gluconeogenesis from several substances, including
glycerol, lactate, pyruvate, and amino acids, and
antagonizes glucagon-induced gluconeogenesis [32].
Postprandial blood glucose is reduced by metformin
therapy either by increasing splanchnic utilization of
glucose or through enhancing the peripheral uptake of
glucose since; at gastrointestinal tract, there is no
significant effect of metformin on glucose absorption
[33]. However, metformin was found to accumulates in
the gastrointestinal wall where favors glucose
metabolism to produce lactate [34]. The combination of
these effects will lowers postprandial glucose level.
Moreover, metformin was found to increases uptake of
glucose by the muscle under conditions of elevated
glucose level [35]. In addition, metformin lower plasma
glucagon concentrations and antagonize glucagon
actions [36]. Finally, an increased post-meal hepatic
blood flow by metformin may increases hepatic glucose
uptake [37].
The finding of increased insulin resistance in newly
diagnosed T2DM enrolled in the current study was in
agreement with a well established finding that insulin
resistance is a characteristic pathological abnormality of
T2DM and consider an essential contributor for the
development of T2DM [38]. However, significant
changes were revealed in insulin levels and insulin
resistance after three months of metformin treatment,
findings that were compatible with findings of other
studies in which metformin, an insulin-sensitizing agent,
decreases insulin resistance in T2DM patients, with
subsequent decrease in baseline as well as glucosestimulated insulin secretions [39]. Concerning the newly
diagnosed T2DM patients who started treatment with
metformin, the results of this study showed that newly
diagnosed T2DM patients had significantly lower serum
omentin-1level. Omentin-1 is relatively a newly
identified adipokine. The previous studies showed
negative correlations between omentin-1 serum levels
and gene expression with T2DM [40]. In vitro study had
shown that omentin-1 increases glucose uptake by
human adipocytes through enhancing protein kinase B
(AKT) phosphorylation as well as transduction of
insulin signal [41]. The findings of the current study
confirm that T2DM patients demonstrated decreased
levels of omentin-1. The reduced levels of omentin-1
reported in T2DM patients may lead to a reduction in
insulin-mediated uptake of glucose in both visceral and
subcutaneous fats as well as other insulin-sensitive
tissue [42]. However, it may be difficult to determine
whether a high glucose level is the cause or the result of

the observed low serum omentin-1 levels and by which
mechanisms glucose affects omentin-1 level. Tan, et al.,
found that both glucose as well as insulin can
significantly decrease the omentin-1 production in
adipose tissue explants in a dose-dependent manner and
that a high insulin level can significantly reduced the
levels of serum omentin-1in healthy individuals [43].
Thus, omentin-1 synthesis is regulated directly or
indirectly by plasma glucose and insulin levels [44]. In
addition, other possible may contributs for decreasing
serum omentin-1 levels were reported for the newly
diagnosed T2DM could be excessive body weight since;
mean of BMI for the newly diagnosed T2DM involved
in the current study was 29.28±4.18 kg/m2,according to
BMI Classification, those patients are considered
overweight (BMI between 25–29.9 kg / m2) [45].
This possibility is matched with the finding of increased
level of omentin-1 in patients with anorexia nervosa
associated with significant reduced body fat stores
[149]. It was observed that lean individuals had
significantly
increased
serum
omentin-1levels
compared to those who are obese or overweight [46].
After three months treatment of the newly diagnosed
T2DM with metformin, there was no significant change
in the level of omentin-1 compared to baseline level.
Serum omentin-1 levels were reported to increases
following metformin treatment in women with PCOS ,
and following treatment of metformin plus liraglutide in
T2DM Chinese patients [47]. There was significant
effect of metformin therapy on omentin-1 level in the
current study, which be attributed to the differences
among the patients characteristics between the current
study the Chinese study such as gender distribution,
ethnicity, as well as the lack of a ‘metformin
monotherapy’ group in the Chinese study [48].
Conclusions
In newly diagnosed T2DM patients, omentin-1 levels
were lower compared to control subjects. Three months
of treatment with metformin lead to in a significant
elevation in omentin-1 serum levels compared with
baseline values.
Recommendations for Future study
Further studies are needed to investigate the effects of
metformin combined with SGLT2 inhibitors or
sitagliptin on serum omentin-1 level.
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Objective: Acute coronary syndrome (ACS) is an insufficient supply of the
myocardium with oxygenated blood in which atherosclerosis is an essential
cause of myocardial ischemia. Adipokine biomarkers plays an essential role in
the atherosclerosis and hence coronary artery disease. Serum Omentin-1 is the
biomarker that believed to be independently associated with acute coronary
syndrome. The present study was carried out to evaluate: serum Omentin-1 in
patients with acute coronary syndrome [ST- Elevation Myocardial Infarction
(STEMI), Non-ST-segment Elevation Myocardial Infarction (NSTEMI),
and Unstable Angina pectoris (UA)], that may help in guiding the diagnosis and
treatment.
Methods: The study included a total (100) individuals; (75) patients with acute
coronary syndrome (ACS) and (25) healthy control. A total number of 75
patients with acute coronary syndrome (ACS) (50 male ,25 female ) as: 25
patients with STEMI (22 male and 3 female) 25 patients NSTEMI(16 male
and 9 female ) and 25 patients with unstable angina UA(12 male
and13 female)were enrolled in this study all taken from Coronary Care Unit
(CCU)at AL-Yarmouk Teaching Hospital periods of study . Each patient was
clinically examined by the consultant cardiologist and the diagnosis was
achieved by electrocardiograph (ECG), and cardiac enzyme levels.
Venous blood used for measuring serum omentin-1, total cholesterol,
triglyceride, High density lipoprotein cholesterol and low- density lipoprotein
cholesterol, fasting blood sugar, serum creatinine and. Body mass index was
calculated according to the following equation: BMI=weight/height2, also
blood pressure was measured.
Results: Serum omentin-1 levels were significantly lower in patients groups in
comparison with control group, while total cholesterol, and low- density
lipoprotein cholesterol levels were significantly higher in patients with coronary
artery disease than controls. Negatively significant correlation was found
between serum omentin-1 with (BMI and total cholesterol).
Conclusion: Serum Omentin-1 levels were lower in acute coronary syndrome
patients in comparison with control group , serum omentin-1 showed significant
changes with the development and progression of acute coronary syndrome
and
would
be
valuable
in
the
assessment
of
patients
with acute coronary syndrome.
Omentin-1 may be used as a predictor of ACS.
Key words: Acute coronary syndrome, Omentin-1, Lipid profile.

INTRODUCTION
Acute coronary syndrome is a term an acute
encompasses both unstable angina and myocardial
infarction (MI). It is characterized by new-onset or
rapidly worsening angina. MI occurs when symptoms
occur at rest and there is evidence of myocardial

necrosis, as demonstrated by an elevation in cardiac
troponin or creatine kinase-MB isoenzyme. (1) An acute
coronary syndrome may present as a new phenomenon
or against a background of chronic stable angina. The
culprit lesion is usually a complex ulcerated or fissured
athermanous plaque with adherent platelet-rich
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thrombus and local coronary artery spasm (2). Lipid
Research Clinics-Coronary Primary Prevention Trial
revealed that lowering total and LDL or bad cholesterol
levels significantly reduced CAD. More series of
clinical trials using statin drugs have provided
conclusive evidence that lowering LDL cholesterol
reduces the rate of myocardial infarction (MI), the need
for percutaneous coronary intervention and the mortality
associated with CAD-related causes.(3)
Omentin/intelectin, discovered in 2005, is a novel
adipokine, a secretory protein of 313 amino acids. It is a
protein expressed and secreted from visceral but not
subcutaneous adipose tissue that increases insulin
sensitivity in human adipocytes. (4)
It is codified by two genes (1 and 2) with omentin1 predominating as the circulating form of the adipokine
(5). It stimulates insulin-mediated glucose transport in
human adipocytes and triggers Akt signaling. The
expression of Omentin is greater in visceral than
subcutaneous adipose tissue (6).
Omentin, like other periadventitial epicardial
adipokines, could play an important role in
cardiovascular disease CVD pathogenesis, particularly
in coronary atherosclerosis, as the absence of a fibrous
fascial layer allows for more diffusion of adipokines and
free fatty acids between epicardial adipose tissue and the
underlying vessel wall in addition to the myocardium.
Thus, omentin-1 appears to be a ‘protective adipokine’
with respect to CVD, given that it induces vasodilatation
and inhibits endothelial cell EC migration, vascular
inflammation and angiogenesis. As well as reducing
endothelial dysfunction, it is also anti-inflammatory.
This is a relatively novel adipokine and so one may
expect much more of its role in CVD to be illuminated
in the near future. (7)
The metabolic syndrome is a clustering of metabolic,
proinflammatory, and prothrombotic factors that
increases the risk of cardiovascular disease and type 2
diabetes (8). Adipose tissue dysregulation and altered
secretion of numerous adipokines are present in the
metabolic syndrome. However, in regards to omentin-1,
few studies have evaluated the relationship between
omentin-1 and the metabolic syndrome in patients
without concomitant type 2 diabetes and/or
cardiovascular disease (9).

admitted into the coronary care unit (CCU) from
February to July 2014 at AL-Yarmouk Teaching
hospital .
A total number of 75 patients (50 male, 25 female)
consisting of: 25 patients with unstable angina pectoris
(12 male and13 female) and 25 patients with STEMI (22
male and 3 female) and 25 patients NSTEMI (16 male
and 9 female), were enrolled in this study. Each patient
was clinically examined by the consultant and the
diagnosis was achieved by electrocardiograph ECG,
cardiac enzymes and cardiac Troponin.
Several modalities of therapeutic agents: anti- angina,
anticoagulants, and lipid lowering agents are the
cornerstones in managements of ACS patients
The criteria of exclusion were patients with valvular
heart disease, malignant disease, and infectious
diseases, inflammatory diseases such as collagen
disease, neoplasm, hematological disorders, advanced
renal disease, liver disease and diabetes mellitus.
Control group consisted of 25 healthy persons
(14males and 11 females) participants matched by age
and BMI .Clinical examination of patients and controls
with was done for BP, weight (Kg) and height (m), the
litter two were measured for BMI. The BMI was
calculated using Quetelet's equation: BMI (kg/m2) =
weight/(height)2 taking the cut off ≥ 25 kg/m2 as
indication of overweight-obese
Ten milliliter (10mls) of blood were obtained by
venepuncture after (10-12) hours overnight fasting,
using a 10 ml disposable syringe between 9.00 and 11.00
A.M. Then centrifuged at 3000 rpm for 10 minutes to
collect serum. Serum was divided into aliquots (250µl)
in Eppendorff tubes and stored in a freezer (-20ºC) until
use.
Human Omentin-1: Standards or samples are then
added to the appropriate microtiter plate wells with a
biotin-conjugated polyclonal antibody preparation
specific for Omentin-1.
OD
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PATIENTS AND METHODS
This study included (100) individuals: (75) patients and
(25) control healthy , the criteria of inclusion were: un
stable angina pectoris and STEMI and NSTEMI
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Assessment of Lipid Profile
Total Serum Cholesterol (enzymatic colorimetric
assay),Serum Triglyceride :( enzymatic colorimetric
assay),High Density Lipoprotein (HDL) Cholesterol
(colorimetric method),Low Density Lipoprotein (LDL)
cholesterol and Very Low Density Lipoprotein
cholesterol (VLDL) were determined by using
Friedewald's formula
VLDL-C calculated in mg/dl = TG/5
Calculated LDL-C in mg/dl = Total Cholesterol – (HDL
+ VLDL)
Analysis of data was carried out using the available
statistical package of SPSS-22 (Statistical Packages for
Social Sciences- version 22). Data were presented in
simple measures of frequency, percentage, mean,
standard deviation, and range (minimum-maximum
values).
The significance of difference of different
means (quantitative data) were tested using Students-ttest for difference between two independent means or
Paired-t-test for difference of paired observations (or
two dependent means), or ANOVA test for difference
among more than two independent means. The
significance of difference of different percentages
(qualitative data) were tested using Pearson Chi-square
test (2-test) with application of Yate's correction or
Fisher Exact test whenever applicable

RESULT
Table (1) shows the mean age and gender of seventy –
five (75) patients divided in to three groups: 25 patients
with ST segment Elevation Myocardial Infarction
(STEMI) with amen age of 55.1±10. 3(range 39-70)
years and consisted22 males and 3 females, 25 Non ST
segment Elevation Myocardial Infarction (NSTEMI)
with amen age of 58.0±9.5 (range 36-70) years and
consisted16 males and 9 females, 25 unstable Angina
(UA) with amen age of 55.88±11.2 (range 27-70) years
and consisted 12 males and 13 females .This study
included also 25 healthy control subjects with amen age
of 51.2±8.3 (range 37-65) years and consisted 14 males
and 11 females. The mean age of control was not
significantly different from that of the STEMI, UA, and
NSTEMI Sequentially.In table-(2) body mass index
(BMI) for all studied groups showed no significant
difference between STEMI ,NSTEMI ,and UA patients
and control group(28.2±5.6 kg/m2)(range 19.042.6),(28.8±3.8
kg/m2)(range20.3-34.2),(31.5±7.0
kg/m2)(range20.8-46.0)and(27.3±4.6
kg/m2)(range20.5-37.5) respectively. Regarding blood
pressure measurements (systolic and diastolic blood
pressure) there were also
no significant differences

between the same groups. The patients were treated with
several modalities of therapeutic agents: anti- angina,
anticoagulants, and lipid lowering agents were the
cornerstones in management of ACS patients.
Table (3): shows that there were significant differences
between STEMI,NSTEMI, UA patients and controls
regarding the fasting serum lipid profile and shows the
number of low ,normal or a high parameter in all of the
STEMI,NSTEMI ,Unstable angina and controls
Serum Omentin-1 Study: Table (3) shows levels of
serum omentin-1 in patient with acute coronary
syndrome (ACS) compared with controls .These results
a significant difference between STEMI, NSTEMI, UA,
patients and control. Regarding the serum negative
levels ,the higher level of serum omintin-1 in control:
mean ±SD(636.32±191.44) and was reduced in ACS
patients at the time of admission in to was the hospital
,and the level were lower about 5 times in unstable
angina mean± SD (128.32±38.81) ,and the level were
lower by about
8 times
in NSTEMI mean
±SD(83.20±7.89),and lower by about 26 times in
STEMI mean ±SD (24.76±7.6)

DISCUSSION
Coronary artery disease is a widely spread disease and
is associated with significant mortality. Atherosclerosis
is the most common reason of myocardial ischemia,
which is a gradual inflammatory disorder of arterial wall
that results in occlusion of the coronary artery(s)
resulting in acute coronary syndromes (ACSs); the UA,
NSTEMI, and STEMI. (10) Multiple factors such as
hypertension, smoking, dyslipidemia, obesity, and
family history of coronary artery disease play a crucial
role in the pathogenesis of CAD (11)
Obesity is an independent modifiable risk factor for
coronary heart disease (CHD) in both genders, it is
associated with increased insulin resistance,
hyperinsulinaemia, elevated levels of triglycerides and
cholesterol, and increased activity of sympathetic
nervous system. BMI it considered as a clinical tool for
evaluating obesity, increasing body mass index (BMI)
result in increase the risk of CVD events. And this
results agreements with Yusuf S.et .al . (12)
Results of this study revealed that coronary artery
disease had significant positive correlation with the
BMI. This result agreed with Wolk R. study who found
that, body mass index (BMI) as an independent risk
factor of acute coronary syndrome, in patients with
established coronary atherosclerosis, it was associated
with unstable angina and myocardial infarction (13)
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while Chua S. et al. and Iqbal M. studies found that
obesity was the strongest risk factor for STEMI (14)
Body mass index (BMI) versus in this study were
classified in to three groups: normal, overweight and
obese and the patients became more risky for the acute
coronary syndrome (ACS) for each of ST – segmented
elevation myocardial (STEMI),non ST-segmented
elevation myocardial (NSTEMI),and unstable angina
(UA) when there was increased BMI, that agreed with
( Bhaskaran K et. al.2015).(15) Our study showed that
blood pressure measurements (systolic and diastolic
blood pressure) had no significant differences between
the same groups probably the patients were treated with
several modalities of therapeutic agents: anti- angina ,
anticoagulants, and lipid lowering agents (16).
Some lipid profile components significant play a role
in cardiovascular risk assessment. The oxidation of LDL
cholesterol is considered as one of the important risk
factors for atheroma formation, which is the underlying
cause of coronary artery disease (17).
Current data revealed that there were significant
elevation in serum total cholesterol concentration and
serum LDL-C concentration in ACS patients as
compared to the control group, these results are
supported by other studies which assumed that elevated
levels of total and low density lipoprotein cholesterol
(TC, LDL-C) were considered as important risk factors
for CAD (18).
The present study showed that serum omentin-1 levels
were lower in patients with ACS than in control and
previous study the study found that serum omentin-1
levels were independently associated with ACS
prevalence. (19)
The study results revealed a significant difference
between STEMI, NSTEMI, UA, patients and control.
Regarding the serum omentin-1 level, so the higher level
of serum omentin-1 in control group
mean
±SD(636.32±191.44) and reduced in ACS patients at the
time of admission to the hospital : Lower levels by
about 5 times in unstable angina patients mean± SD
(128.32±38.81) ,and by about 8 times in NSTEMI
patients mean ±SD(83.20±7.89),and was lowers by
patients compared with control group , in regarded to
the following study paramaters:
-Age in the STEMI - Weight (Kg) in the STEMI,
NSTEMI, UA. - BMI (Kg/m2) in the STEMI, NSTEMI,
UA.
-S.B.P. In the UA.
- D.B.P. in the UA.

- Triglycerides (mg/dl) in the STEMI
- VLDL-C (mg/dl) in the STEMI about 26 times in
STEMI patients mean ±SD (24.76±7.6) . This study
found that was is a significant association between
serums Omentin-1 in levels ACS
However, there was no significant association
between serum omentin-1 level and lipid profile
components , The majority of patients in this study had
already received statin therapy; thus, the relationship
between serum concentrations of Omentin-1 and lipid
variables may best be observed in newly diagnosed and
untreated patients with ACS .( 20)
Levels of serum omentin-1 in all the
STEMI,
NSTEMI, UA and control group showed an association
with BMI. A negative association between serum
OMENTIN-1 levels and BMI in patients with ACS and
control group was recorded in some studies. (21)
Levels of serum omentin-1in all the STEMI, NSTEMI,
UA and controls correlation with total cholesterol. There
was a positive correlation between serum omentin-1
levels and total cholesterol in patients with NSTEMI,
UA when compared with control group and negative
correlation in STEMI. (22) There was a positive
correlation between serum omentin-1 levels and HDL in
patients with ACS and control (23)
Conclusion:
Serum Omentin-1 level is significantly decreased in
patients with acute coronary syndrome. These findings
may help in the diagnosis and treatment of patients at
high risk for CAD
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Table 1. Age and gender of Study groups.
STEMI
No

%

Non-STEMI

Unstable Angina

Control

No

No

%

No

%

8.0
16.0
36.0
40.0

2
9
9
5
51.2±8.3
(37-65)
14
11

8.0
36.0
36.0
20.0

0.364

56.0
44.0

0.021*

%

Age (years)

<40
1
4.0
1
4.0
2
40---49
9
36.0
4
16.0
4
50---59
4
16.0
8
32.0
9
=>60years
11
44.0
12
48.0
10
Mean ±SD
55.1±10.3
58.0±9.5
55.8±11.2
(Range)
(39-70)
(36-70)
(27-70)
Gender
Male
22
88.0
16
64.0
12
Female
3
12.0
9
36.0
13
*Significant difference between proportions using Pearson Chi-square test at 0.05 level.

48.0
52.0

P value

Table 2. Clinical Examination (BMI and BP) of Study Groups
STEMI
No

%

Non-STEMI

Unstable Angina

Control

No

No

No

%

%

Normal (18.5-24.9)
7
28.0
4
16.0
5
20.0
Overweight (25-29.9)
7
28.0
9
36.0
5
20.0
Obese (=>30)
11
44.0
12
48.0
15
60.0
BMI(Kg/m2) Mean ±SD
28.2±5.6
28.8±3.8
31.5±7.0
(Range)
(19.0-42.6)
(20.3-34.2)
(20.8-46.0)
Weight (Kg) Mean ±SD
77.9±18.9
78.9±17.3
80.8±15.7
(Range)
(50.0-132.0)
(56.0-121.0)
(58.0-112.0)
Height (cm) Mean ±SD
165.6±7.3
164.7±10.5
160.9±8.9
(Range)
(150-180)
(147-188)
(148-178)
SBP (mmHg) Mean ±SD
127.5±24.7
127.6±25.1
122.4±25.4
(Range)
(80-180)
(95-200)
(80-180)
DBP (mmHg) Mean ±SD
77.7±12.3
74.4±11.6
72.9±16.7
(Range)
(60-110)
(55-100)
(50-115)
*Significant difference between proportions using Pearson Chi-square test at 0.05 level.

P value
%

7
28.0
14
56.0
4
16.0
27.3±4.6
(20.5-37.5)
77.8±13.3
(53.0-110.0)
168.9±9.8
(148-182)
118.6±7.0
(110-130)
77.0±5.2
(70-90)

0.052

0.410
0.473

Table 3. Fasting Serum Lipid Profiles: in all Studied Groups. Results are expressed as Number (%) and p Value
STEMI

Total cholesterol (mg/dl)

Control

No

%

No

%

No

%

No

%

-

-

-

-

-

-

-

-

Normal (100-199)

19

76.0

16

64.0

23

92.0

25

100

High

6

24.0

9

36.0

2

8.0

-

-

Low

1

4.0

-

-

3

12.0

3

12.0

Normal (65-149)

12

48.0

11

44.0

14

56.0

21

84.0

High

12

48.0

14

56.0

8

32.0

1

4.0

Low

13

52.0

17

68.0

12

48.0

12

48.0

Normal (40-60)

11

44.0

8

32.0

11

44.0

6

24.0

High

1

4.0

-

-

2

8.0

7

28.0

0.003*

P value
HDL-C (mg/dl)

Unstable Angina

Low

P value
Triglycerides (mg/dl)

Non-STEMI

P value

0.004*

0.021*

*Significant difference between proportions using Pearson Chi-square test at 0.05 level.
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Table 4. Serum Levels of Omentin-1 in Patient with Acute Coronary Syndrome Compared to Controls.
Serum Omentin-1 (pg/ml)

STEMI

Non-STEMI

Unstable Angina

Control

Number

25

25

25

25

Mean ±SD

24.76±7.60

83.20±7.89

128.32±38.81

636.32±191.44

Standard Error of Mean

1.521

1.578

7.762

38.289

Range

(12.1-42)

(70-103)

(70-210)

(217-915)

Percentile 05th

15

71

75

240

19

79

103

540

23

82

120

672

th

29

89

147

775

95th

39

97

193

890

th

25

th

50th (Median)
75

42

103

210

915

P value compare to Control

99

0.0001*

0.0001*

0.0001*

-

P value compared to Unstable Angina

0.0001*

0.0001*

-

-

P value compared to Non-STEMI

0.0001*

-

-

-

-

-

P value comparing all
0.0001#
*Significant difference between two independent means using Students-t-test at 0.05 level
#Significant difference among three independent means using ANOVA test at 0.05 level

Table 5. Significance of difference of serum Omentin-1 versus all study parameters composed among study groups and control.
Omentin-1
Age
Gender

STEMI
0.004*
0.893

Non-STEMI
0.146
0.601

Unstable Angina
0.755
0.024*

Control
0.374
0.300

BMI
Family history

0.0001*
0.566

0.003*
0.650

0.0001*
0.206

0.0001*
-

Smoking
Hb

0.161
0.056

0.578
0.025*

0.082
0.111

0.722
0.663

FBS
Creatinine

0.175
0.370

0.960
0.023*

0.587
0.462

-

Cholesterol

0.414

0.927

0.266

-

TG
HDL

0.038*
0.906

0.774
0.140

0.289
0.577

0.078
0.182

*Significant difference between two independent means using Students-t-test or ANOVA test for difference among three independent means at
0.05 level

Table 6. Serum Lipid Profile components in Patient with Acute Coronary Syndrome Compared to Controls

STEMI
Non-STEMI
Unstable Angina Control
181.9±45.9
185.2±38.6
161.8±28.5
161.3±19.9
(115-306)
(110-258)
(111-228)
(123-196)
Triglycerides (mg/dl)
143.6±58.9
168.7±52.0
129.7±52.1
99.5±29.7
(56.0-326.0)
(79.0-303.0)
(49.0-244.0)
(51.0-152.0)
HDL-C (mg/dl)
40.5±11.3
36.4±8.7
41.8±13.5
47.0±13.5
(24.0-61.0)
(24.0-53.0)
(24.0-76.0)
(30.0-72.0)
VLDL-C (mg/dl)
28.7±11.8
33.7±10.4
25.9±10.4
20.0±6.0
(11.2-65.2)
(15.8-60.6)
(9.8-48.8)
(10.2-30.4)
LDL-C (mg/dl)
112.6±43.8
115.0±35.5
94.0±29.4
94.4±20.0
(42.4-205.8)
(53.6-186.6)
(37.6-154.2)
(65.0-130.8)
#Significant difference among three independent means using ANOVA test at 0.05 level
Total cholesterol (mg/dl)
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Table 7. Serum levels of omentin-1 expressed as mean ±SD versus all study parameters: the number and type of patients (low,
normal, high) in each group are shown and their means composed with that of controls.
Serum Omintin-1 (pg/ml)

Age
(years)

Gender

BMI
(Kg/m2)

STEMI

Non-STEMI

Unstable Angina

Control

No

Mean ±SD

No

Mean ±SD

No

Mean ±SD

No

Mean ±SD

<40

1

19.00±

1

71.00±

2

156.50±75.66

2

40---49

9

19.46±4.04

4

79.75±4.19

4

123.50±42.70

9

50---59

4

23.00±4.69

8

81.75±5.20

9

123.00±38.90

9

=>60years

11

30.27±7.47

12

86.33±9.15

10

129.40±34.80

5

Male

22

24.69±7.95

16

82.56±9.03

12

146.08±30.00

14

Female

3

25.33±5.51

9

84.33±5.61

13

111.92±39.76

11

Normal (18.5-24.9)

7

32.71±6.65

4

92.75±9.46

5

174.20±36.02

7

Overweight
29.9)
Obese (=>30)

7

24.57±4.96

9

84.67±5.20

5

144.80±20.64

14

11

19.83±5.14

12

78.92±6.07

15

107.53±27.89

4

845.00±63.6
4
639.11±90.1
6
631.22±246.
28
557.00±227.
17
672.21±177.
82
590.64±206.
77
818.43±78.5
9
633.21±106.
30
328.50±167.
70
636.32±191.
44
608.20±234.
82
643.35±185.
54
675.75±79.7
0
628.81±206.
54

(25-

Family
History

Positive
Negative

3
22

22.33±3.06
25.10±8.02

8
17

82.13±6.10
83.71±8.73

11
14

117.09±36.06
137.14±39.87

25

Smoking

Smoker

15

23.01±7.26

11

82.18±8.32

6

152.33±28.56

5

Non-smoker

10

27.40±7.71

14

84.00±7.76

19

120.74±39.10

20

Anemia

10

28.30±8.94

6

89.33±7.63

12

141.25±41.86

4

Normal

15

22.41±5.73

19

81.26±7.09

13

116.38±32.93

21

Low

-

-

-

-

-

-

-

-

Normal (65-110)

13

26.77±8.46

10

83.10±4.43

15

131.87±40.28

25

High
Low
Normal (0.30-1.25)

12
23

22.59±6.19
24.35±7.79

15
22

83.27±9.70
81.91±6.86

10
21

123.00±37.95
125.76±40.40

25

636.32±191.
44
636.32±191.
44

High
Low

2
-

29.50±2.12
-

3
-

92.67±10.02
-

4
-

141.75±29.66
-

-

-

Normal (100-199)

19

25.48±8.35

16

83.31±8.22

23

130.91±39.31

25

636.32±191.
44

High
Low

6
1

22.50±4.32
17.00±

9
-

83.00±7.75
-

2
3

98.50±14.85
157.67±76.40

3

Normal (65-149)

12

28.58±7.95

11

83.73±9.87

14

129.21±33.62

21

High
Low

12
13

21.59±5.54
24.85±8.56

14
17

82.79±6.29
81.59±6.61

8
12

115.75±29.08
119.67±34.40

1
12

Normal (40-60)

11

24.36±7.05

8

86.63±9.68

11

135.64±43.16

6

High

1

28.00±

-

-

2

140.00±52.33

7

726.67±89.5
4
642.29±184.
56
240.00±
563.17±236.
84
688.33±130.
42
717.14±92.5
0

Hemoglo
bin (g/dl)

FBS
(mg/dl)

Serum
Creatini
ne
(mg/dl)
Total
cholester
ol
(mg/dl)
Triglyce
rides
(mg/dl)

HDL-C
(mg/dl)
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Objective : The objective of our study was to determine the diagnostic
accuracy of sonographically guided core needle biopsy for breast
masses Materials and methods : In this retrospective study , 65 patients
undergo Ultrasound guided needle core biopsy for breast lesions
performed between March 2013 and April 2015 at dedicated breast
clinic in AL-Yarmook teaching hospital .The histological agreement
between the core pathology and subsequent excision pathology , and
2 years follow up for cases of benign cases were studied .
Results: A sixty -five tru-cut biopsies were performed during the study
period , histopathology show 55 ( 84.6 ) malignant lesions , 9 ( 13.8 %)
benign lesions and 1 (1.5%) case inconclusive ( suspicious ) . Repeat True
-cut biopsies were done on 2 of the malignant cases which confirmed
to be malignant , 1 of benign cases also proved to be benign , and 1
inconclusive specimen was found to be malignant on repeat TCB .
Trucut biopsy had a sensitivity of 98.2 % , specificity of 100% , positive
predictive value of 100% ,negative predictive value of 90% , and
diagnostic accuracy of 98.4 % .
Conclusion : Ultrasound guidance should be used to perform core
biopsies in evaluating all breast abnormalities visible on ultrasound .
Adherence to principles of triple assessment following biopsy allows for
early recognition of the majority of false negative cases .
Key words: Ultrasound , True -Cut biopsy , breast lesions

INTRODUCTION
Breast cancer is the most common type of cancer in Iraqi
women , breast screening is a method of detecting
breast cancer at a very early stage . The first step is a
mammogram that can detect small changes in breast
tissue that may indicate cancers that are too small to be
felt either by the women herself or by a doctor , most of
the lesions detected by screening are not malignant . the
suspicious abnormalities detected on mammography
require further evaluation with biopsies . ( 1,2,3 )
Nowadays ,percutaneous imaging breast biopsy is a
reliable alternative to surgical biopsy for histological
diagnosis . Percutaneous biopsy is less invasive than

surgery , can be performed quickly , does not deform
the breast , causes minimal scaring , complications
(hematoma and infection ) are infrequently found ( less
than one case in 1000) fewer surgeries are needed for
patients who undergo percutaneous biopsies and
therefore the cost of diagnosis is lower ( 4,5,6,7,8 ) .
Virtually any breast lesion that is clearly seen on
Ultrasound can be sampled under Ultrasound guidance
(9 )
.All lesions classified as BI-RADS 4 and 5 ,clearly
visible on Ultrasound ar e amenable to Ultrasound
CNB , this technique can also be used for some BIRADS 3 lesions under certain circumstances : genetic or
family risk , medical or social difficulties for follow up
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,pregnancy ,extreme anxiety and others ,including the
patient decision .(10.11 )
The process of p of significant breast lesions involve the
correlation of clinical imaging and the histological
findings . This is best achieved with a multidisciplinary
open forum with the clinician , radiologist and
pathologist reaching a consensus on the management of
each case using predefined protocols . The highest
levels of diagnostics accuracy are achieved if such triple
approach of imaging , clinical diagnosis and biopsy is
used . In cases where cancer is reported such an
approach allows for preoperative counselling of the
women regarding treatment options and may assist in
the planning of single stage surgery (12,13,14) .In cases
where a benign diagnosis is reported or confirmed the
need for excision biopsy is eliminated , the women can
be reassured and appropriate management options
discussed (15) .
There are many advantages of Ultrasound guidance
include :
Ultrasound involve non ionizing radiation .
full control of the needle position in real time .
Ultrasound equipment is widely available and cost
effective technique (16).
So Ultrasound -guided True-cut needle biopsy is a well
tolerated and reliable procedure for providing a tissue
diagnosis of malignancy before definitive treatment and
obviating the need for formal excision biopsy of lesions
for which there is a low index of suspicion (17) .As well
as diagnostic objevtives , ultrasound guidance allow us
to perform other intersting theraputics procedures such
as evacaution of liquid or semi-solid collectins and
placement of markers or coils for neoadjuvent
chemotherapy . More recently , ultrasound guidance has
been usefull for tumor ablation using radiofrequncy,
cryoablation , laser therapy or focused ultrasound (18 ) .
The complications of Ultrasound CNB are infrequent
and not significant .Both hematomas and infections are
very rare accounting for less than 1 /1000 biopsies (8)
.The possibility of pneumothorax exists but it is very
rare using the free -hand technique and a horizontal
approach . Patients should be informed about a possible
complications of the technique.
Aim of this research is to study the diagnostic value
effectiveness of the true cut needle biopsy under
Ultrasound guidance for suspicious breast lesion .

PATIENTS AND METHODS
This is retrospective study looking at Ultrasound guided
automated true cut needles biopsies ( TCNB) of breast
lesions performed between March 2013 and April 2015

. sixty five patients attend a dedicated breast clinic at
Al-Yarmook Teaching Hospital .Clinical findings were
recorded as normal , benign , suspicious or malignant .
Breast imaging either by mammography or Ultrasound
was usually performed on the same day of patient
attendance , with the TCNB performed within a few
days of patients diagnosis . Radiological findings were
also classified as benign , suspicious or malignant . True
cut needle biopsy was performed under local anesthesia
using a needle mounted in a automated firing device
employing a spring loaded mechanism ( Bard products)
, this can be operated with one hand , facilitating
simultaneous Ultrasound scanning performed using a
7.5 MHz linear array real time probe . The biopsy device
automatically advances the cutting needle into the
biopsy site , the needle tip appear as a bright echo and
its track during biopsy is demonstrated to confirm that
the correct area has been sampled . Usually three passes
were made in each patient .
The approach to the lesion should be as parallel to the
chest wall as possible to avoid pneumothorax .
Moreover the transducer should be oriented parallel to
the needle in order to facilitate the needle visualization .
The biopsy were fixed in 10% formalin and embedded
in paraffin wax , and stained with haematoxylin and
eosin for histological examination . Additional
immunohistochemistry was performed on selected
samples if felt to be appropriate .
The histology obtained on TCNB was compared with a
final diagnosis obtained from subsequent excision
biopsy, wide local excision or mastectomy .
Each true cut biopsy (TCB) diagnosis was matched with
the histopathology results and labeled as follows : true
positive (TP ) when positive TCB result for malignancy
is confirmed in the histological study of the post surgical
specimen , false positive (FP) when positive TCB result
for malignancy is not confirmed in the histological study
of the post -surgical specimen , true negative (TN) when
negative TCB result for malignancy is obtained and no
carcinoma in the histological study of the post-surgical
specimen is found ,and false negative (FN) when
negative TCB result for malignancy is obtained but
carcinoma is detected in the histological study of the
post-surgical specimen .
sensitivity (SN) was measured as the proportion of
patients with an associated carcinoma and a positive
TCB result for malignancy . The formula used for
sensitivity was ; SN = TP / (TP + FN ) . While specificity
(SP) was based on the proportion of patients without
associated carcinoma and a negative TCB result for
malignancy . the formula used for specificity was SP=
TN/( TN +FP ) . Positive predictive value (PPV) was
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considered as the proportion of patients with a positive
TCB result and histopathological confirmation of
malignancy of the post surgical specimen , the formula
used for positive predictive value was PPV = TP / ( TP
+ FP ) .Negative predictive value (NPV) was defined as
the proportion of patients with negative TCB results and
without carcinoma in the histological study of the post
surgical specimen . the formula is NPV = TN /( TN +
FN ). Diagnostic accuracy ( DA) was based on the
proportion of patients diagnosed correctly using the
diagnostic test .The formula used for diagnostic
accuracy was DA = ( TP+TN ) / ( FP +FN+TP+TN).

Table 2. Tru-Cut biopsy VS final histology
Core biopsy
Findings

Final diagnosis

Number

%

Number

%

Benign

9

13.8

9

13.9

Malignant

55

84.6

56

86.1

Inconclusive

1

1.5

-

-

Total

65

100.0

65

100.0

RESULTS
Sixty five TCB procedures were performed between
June 2013 and July 2015 at AL-Yarmook teaching
hospital in Baghdad . The median age of patients was
52 years old range ( 28 to 72 years) (table 1) . The
histopathological diagnosis of the TCB specimen
showed 55 cases (84.6 % ) to be malignant lesions , 9
cases ( 13.8 %) as benign lesions and 1 case (1.5%) as
inconclusive . A repeat TCB was done on 2 of the
malignant cases , 1 of the benign cases also on the 1
inconclusive TCB specimens .Of the two malignant
cases ,in which repeat TCB was performed , were found
to be malignant on the second TCB . the result of the one
benign case in which repeat TCB was performed , turned
out to be benign also . The one inconclusive specimen
was found to be malignant on repeat TCB . The
indication for those repeat TCBs was inadequate
samples or for confirmation of a diagnosis rendered on
a scanty or hypocellualr specimen . Final diagnosis of
TCB specimen after repeat TCB showed a total of 56 (
86.1 % ) malignant cases and 9 ( 13.9 %) benign cases
.Comparison of core biopsy and final diagnosis on
excision biopsy was made ( Table 2 ) , there were 55
true-positive cases , 9 true negative cases , 1 false
negative case and no false positive cases , TCB reveal a
sensitivity of 98.2% , 100 % specificity , PPV of 100%
, NPV of 90% , and DA of 98.4% , it also provided a
definitive histological type and grade that correlate with
the final histopathology report in 33 ( 60% ) of the 55
malignant cases .

Types of true cut biopsy needles

The few steps in performing Ultrasound guided
needle guided biopsy after local anasthesia .

Table 1. Age distribution of the patients
Age

Number

Percentage

20-29
30-39
40-49

2
6
16

3%
9.2 %
24.6 %

50-59

29

44.6 %

60-69

11

16.9 %

≥70

1

1.5 %

The needle passhorizontal to skin surface , nearly
perpendicular to Ultrasound beam .
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Table 3. Comparison of studies conducted to determine the usefulness of TCB in the diagnosis of breast mass.
Authors

Year

sensitivity

Specificity

Basim et al

2015

98.2%

100 %

2013

98.1 %

2011
2010

Husain and Rikabi

PPV

NPV

Diagnostic
Accuracy

100%

90 %

98.4 %

100 %

100 %

98.9 %

99.3 %

96%

99%

99%

94 %

-

94.6%

91.3%

-

-

94.8 %

100 %

-

-

-

(20)

Lacambra et al
Ahmed et al

(24)

Bdour et al

(21)

et al (23)

(22)

2009

97%

2009

95 %

100%

100%

90%

-

Homesh et al (30)

2005

92.3 %

94.8 %

100%

100%

93.4 %

Gukas et al (31)

2000

Brunner

88.9 %

96.8 %

-

-

93.5%

FN case (1.5%) of inconclusive result in compare to 1.7
% inadequacy rate has been reported (19 ) , 2.2 % (20) &
6.2 % (24) in other studies. After repeat TCB reveal a
malignant specimen , which lower the diagnostic
accuracy to 98.4 % , the most probable explanation for
the false negative in the current study could be sampling
error ,slide misinterpretation or small size of needle used
, many studies used a 14 g needle size for biopsy and
number of samplings per patient shown that a minimum
of 4-5 cores are necessary to obtain definitive diagnosis
and decrease the false negatives cores (25,26) .
Inpre-fire :needle tip put in proximity to lesion
margin to be sure that at post fire the needle cut
from the margin & cenral core of the mass also .

DISCUSSION
Accurate preoperative assessment of breast cancer is
crucial for treatment planning , including operative
procedures as well as neoadjuvant preoperative
therapies . Core needle biopsy has been shown to be an
excellent tool , working with true tissue specimen using
an automated firing gun under ultrasound control in
conjunction with clinical and radiological assessment
provides an accurate , reliable and safe of establishing
the diagnosis of patients with breast lesions (19 ) .Our
result yielded a high sensitivity of 98.2% with 100 %
specificity and a PPV , NPV , and DA of 100% , 90 %
, 98.4% respectively .In fact there were no false positive
results .This means that TCB provides a breast cancer
diagnosis with a high degree of confidence . Any patient
with TCB results that are consistent with breast
carcinoma should be referred to surgery and oncology
for immediate management and treatment , compared to
several studies that were conducted on the diagnostic
usefulness of TCB in the diagnosis of breast masses
(20,21,22,23)
(table 3 ) . our specimens contained a single

however false negative diagnosis are unavoidable and
may delay the diagnosis and treatment of breast cancer
.For reducing them , the imaging -histological
correlation is of critical importance in percutanous
imaging -guided breast biopsy to confirm that tissue was
retrieved from the target lesion (27,28,29 ) .
The main disadvantage of Ultrasound CNB is the
limitation of performing biopsy for lesions not seen on
Ultrasound . Most clustered micro calcifications
,especially if they are not inside a mass , cannot be
identified on Ultrasound . However high resolution
transducer
can
demonstrate
some
clustered
microcalcifications even in the absence of mass .
Although most Ultrasound CNB procedures are easy to
perform , in some special situations ( deeply located
lesions , patients with implants , axillary lesions , etc ) a
high level of experience is needed to get reliable results
In conclusion, this study has shown that Ultrasound guided biopsy is highly accurate in obtaining a
histological diagnosis in breast cancer. We would
recommend that this modality is used in patients who
have breast lesions visible on Ultrasound. All BIRADS 4 and BI-RADS 5 , and some BI-RADS 3 ones
, should be percutaneously punctured ,and in cases with
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benign results ,surgery can be avoided if there a good
radiological - pathological correlation and no borderline
result is obtained .Careful adherence to the principles of
triple assessment following biopsy and the support of
multidisciplinary review is essential to avoid delay in
diagnosis of breast cancer in patients with false negative
core biopsies .
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Background In Vitro fertilization IVF can be a very effective fertility treatment.
However, we need to have sufficient eggs of sufficient quality in order to make
it successful. Both egg quantity and egg quality are very much related to
female age A woman’s ability to conceive a child reduces with age, on average,
the younger the women have the higher chances of success.
Objectives This work is intended to study the impact of maternal age on the
outcome of IVF resulting in biochemical pregnancy in Sulaimani region.
Methods This retrospective study has being done in Dwarozh IVF private
center in Sulaimani, between December 2008 and January 2011 on 125 women.
All of these women had undergone thorough IVF treatment according to
established protocols. According to maternal age the women were divided in
to group 1 below 35 years and group 2 from 36 years and above.
For each cycle number of retrieved oocyte, injected oocyte, fertilization,
number of embryo transfer, quality and grading of the embryo with the result
of biochemical pregnancy has been studied.
Then comparison between the two maternal age groups has been done to
show the significance of maternal age on the outcome of IVF.
Results For the Group 1(G1), the effect of maternal age on Fertilizes oocytes is
significant, as the T-value is 37.035577. The P-Value is < .00001. The result is
significant at p < .05.and the percentage of positive biochemical pregnancies
was 45.83%.
While for Group 2 (G2) the effect of maternal age on fertilized oocyte is
significant, as the T-value is 58.997473. The P-Value is < .00001. The result is
significant at p < .05 and the percentage of biochemical pregnancies were
33.96%
Conclusion Maternal age has significant effect on the number of fertilized
oocytes and percentage of biochemical pregnancy for the IVF process. The
percentage of biochemical pregnancy is more in age group less than 35 years.
ABBREVIATIONS: IVF: In vitro fertilization, Oocyte R: oocyte retrieval, MI:
Meiosis I, MII: Meiosis II, GV: Germinal vesicle, ET: embryo transfer, Bhcg: Beta
human chorionic gonadotropin.
Key words: In vitro fertilization, Maternal age, Fertilization, Biochemical pregnancy.

INTRODUCTION
Ovarian function declines as women approach their later
reproductive years until menopause, and increasing age
is associated with lowered fecundity and infertility.
Women experience a decline in natural fertility that
begins in the mid-30s, and they will often reach sterility

many years before the complete cessation of menses.
Although IVF may aid some couples who present with
fertility issues, it
will not compensate for the decline in natural fertility
that occurs with delayed child-bearing.IVF is also
invasive, expensive, and not covered by most provincial
health plans for this indication. In addition,
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complications of pregnancy increase for both the mother
and the offspring with advanced maternal age (1). The
age at which women should be advised against
proceeding with initial or further infertility treatment is
one of the many unresolved questions in this area of
women's health and was the subject of investigation in
this study (2).

of spontaneous abortion, when summed across
treatments and stimulation protocols. (9).

There is no universal definition of advanced
reproductive age in women, in part because the effects
of increasing age occur as a continuum, rather than as a
threshold effect. Fertility clearly declines with
advancing age, especially after the mid-30s, and women
who conceive are at greater risk of pregnancy
complications (3).Advanced maternal age, in a broad
sense, is the instance of a woman being of an older age
at a stage of reproduction, although there are various
definitions of specific age and stage of
reproduction. The variability in definitions regarding
age is in part explained by the effects of increasing age
occurring as a continuum rather than as a threshold
effect. The most commonly used definition of advanced
maternal age is 35 years or more at the time
of childbirth. Assisted reproductive technologies have
helped many families to have their healthy offspring
during the past decades. In vitro fertilization and
embryos transfer (IVF-ET) has become increasingly
popular and the pregnancy rate was improved by the
development of the technology (3, 4). Many women in
advanced age want to have babies through IVF.
However, it has been reported that one of the main
limiting factors to fertility and reproductive outcomes
was female’s age (5, 6). Women over 38 years old had
poor IVF outcomes, especially in women over 40 years
old (7). Then which age period is the best period for
pregnancy? Are IVF outcomes worse in women
between 30 and 35 years old than those in women under
30 years old? Not many papers mentioned this.

All women undergoing IVF in Dwarozh IVF private
center in Sulaimani, between December 2008 and
January 2011 were included in the retrospective study.
All of these women had undergone thorough IVF
treatment according to established protocols.The
protocol includes:

In this study, we examined the difference of IVF
outcomes between two maternal age groups, 35 and
below (G1) with 36 years and above (G2). There are a
lot of studies conducted on the effect of maternal age on
the outcome of IVF, as a study done by YAN JunHao
(2012) in China concluded that patients with higher
maternal age had worse IVF outcomes. In women of
fertile age, patients between 20 and 30 years old have
the best IVF outcomes. Patients over 40 years old have
poor IVF outcome and high miscarriage rate, which
suggested the necessity of preimplantation genetic
screening (PGS) (8).
In other study the results indicated that maternal age
adversely affects both clinical pregnancy rates and rates

Other study conclude that To determine true efficacy,
success rates have to be related to patient characteristics,
such as age and cause of infertility (10).

PATIENTS AND METHODS

1. Ovarian stimulation: done by gynaecologist
starting from the second day of cycle by transvaginal
ultrasound and hormonal assay (FSH,LH).Induction
by GnRH (Gonadotropin), then follow up by
ultrasound, until it show more than 4 follicles with
diameter of 16-17mm then administration of HCG
(Human chorionic gonadotropin) that assists
maturation of ova.
2. Oocyte retrieval: Done after 34-36 hours after HCG
administration by transvaginal ultrasound ,the
oocyte cumulus complex collected under stereo
microscope, and washed with flushing media then
placed in incubator 37 C and 6% CO2 for 1-2 hours.
3. Denudation of the oocyte: Removal of surrounding
cumulus cells is accomplished by combined
enzymatic exposure to hyaluronidase enzyme in
buffered media and mechanical treatment under a
stereo microscope. Each oocyte then examined
under microscope to assess maturation stage and its
integrity. Metaphase MII was assessed according to
the absence the germinal vesicle (GV) and the
presence of an extruded polar body . Metaphase MI
was assessed according to the absence of both GV
and extruded polar body and prophase PI when GV
was obvious in the absences of extruded polar body.
4. Sperm preparation: the collected semen allowed to
be liquefy for 15-30 minutes, followed by
centrifugation and incubation.
5. ICSI procedure (intracytoplasmic sperm
injection): was carried out on heated stage (37C) of
an inverted microscope 40 hours after HCG trigger
for MII stage retrieved oocytes and 64 hours after
HCG trigger for immature oocytes that had
undergone nuclear maturation.After injection ,the
oocyte were washed and stored in culture media and
kept in incubator at 37Cfor 16-18 hours.
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6. Assessment of fertilization, embryo quality and
embryotransfer:
At
16-18
hours
after
microinjection, the oocytes were checked for
survival and fertilization. The criteria for normal
fertilization are the presence of two clearly visible
pronuclei, embryo cleavage and quality are
evaluated 2 days after ICSI. Embryo transfer was
performed on day 2 or 3 .For each couple ,one to
three embryos are transferred for female age below
35 years old and more than three embryos for
females more than 35 years old. Then cycles
followed by serum B-HCG and ultrasound for
confirmation of Pregnancy. Biochemical pregnancy
was verified by plasma -HCG>20 IU L 14 days
after embryo transfer.

fertilized oocytes which leads to high percentage of
positive biochemical pregnancy in IVF procedure.

Patients

Table 2. Showing the sum and percentages of data for 35
years and below G1

A total of 125 IVF-ET cycles were included in this
study. The IVF outcomes were analyzed in two different
groups sorted by the age period. The groups were G1
that include 35 years old and below (72 cycles), and G2
were 36 years and above (53 cycles).

Table 1.Showing the results for Group 1 and Group 2

Age
Oocyte Retrival
MII
MI
GV
Injected oocyte
Fertilized
No. of ET
Grade A
P-value
Bhcg

Group 1
Mean +SD

Group 2
Mean +SD

28.98+3.75
11.26+5.45
8.37+4.81
1.83+1.28
2.09+1.42
8.37+4.81
5.77+3.77
3.08+1.12
1.26+1.18
< .00001
45.83%

39.16+2.41
8.07+5.76
5.94+4.8
1.57+0.79
1.77+1.26
5.94+4.8
4.2+3.56
2.73+1.3
0.88+0.89
< .00001
33.96%

N=72

Oocyte
Retrived

MII

MI

GV

Injected
Ovum

Fertilized

Bhcg

Sum

811

603

57

65

603

416

33

74.35

7.02

8.01

68.98

45.83

%

Table (3) Showing the Sum and percentage of data of
36 years and above

IVF outcomes
The means of age, retrieved oocyte, MII, MI, injected
and fertilized oocyte, and number of embryo transfer
and rate of biochemical pregnancy by BHCG were
compared between the two age groups.

N=
53

Oocyte
Retrived

MII

MI

GV

Injected
Ovum

Fertilized

Bhcg

Sum

428

315

44

32

315

228

18

73.59

10.28

7.47

72.38

33.96

%

Ethics
This study was a retrospective analysis on the clinical
practice outcomes and the data of our study were
approved by scientific and ethics committee of school of
medicine in university of Sulaimani.
Statistical analysis
For G1, the T-value is 37.035577. The P-Value is <
.00001. The result is significant at p < .05, between
maternal age (less than 35) and the fertilized oocytes.
Also the percentage of positive biochemical pregnancies
(that are detected by BHCG) was 45.83%.For G2 the Tvalue is 58.997473. The P-Value is < .00001.
The result is significant at p < .05. between maternal age
(more than 35) and the fertilized oocytes. Also the
percentage of positive biochemical pregnancies (that are
detected by BHCG) was 33.96%.

RESULT
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Figure 1. Showing the sum and percentages of the
parameters for Group 1
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A total of 125 IVF-ET cycles were included in this
study. The IVF outcomes were analyzed in two age
Groups, G1: 35 years old and below (72 cycles), and G2
were 36 years and above (53 cycles).There is a
significant effect of maternal age on numbers of

Figure 2. Showing the sum and percentages of the
parameters for Group 2
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DISCUSSION
Ovarian aging will have begun before women notice any
clinical changes to their menstrual cycles; therefore,
they are often unaware that they may be at greater risk
of infertility.Ovarian reserve testing has been explored
as a means to determine a woman’s fertility potential
and provide an assessment of ovarian aging. Although
chronological age alone serves as a good marker of
ovarian reserve, some women will experience a decline
in their natural fertility sooner than average, while some
older women may
maintain above average ovarian function. Identification
of these two groups, in which ovarian reserve is
inconsistent with chronological age, may be useful for
counselling and planning treatment.
There are increased rates of obstetrical and maternal
complications with increasing maternal age, including
maternal death, hypertension, prematurity, fetal and
neonatal death, and operative delivery (1).
It is recognized by many reporters that with the
increasing of maternal age, the IVF outcomes become
increasingly worse (4). Some IVF centers even limited
the last age for IVF as 43 years old (8), Women with
advanced maternal age will have poor ovary response
during controlled ovary hyperstimulation (COH), low
retrieved oocyte number, low oocyte fertilization rate,
low good quality embryo rate,
low embryo implantation rate, low pregnancy rate, high
miscarriage rate, high preterm delivery rate and high
birth defect rate (9,12,13,14).
We found that first of all, in current study, the fertility
significantly dropped in women over 35 years old, as
shown in table 2 and 3.There is a slow decline in
pregnancy rates in the early 30's, The decline is more
substantial in the late 30's and early 40's, Very few
women over 44 are still fertile. Miscarriage rates also
increase as the mother ages. Although there are a high
percentage of fertilized oocyte in G2 (72.38%) but the
positive biochemical pregnancy percentage are lower
than G1 (33.96%) as shown in the
Fig.(1
and 2) .This result is going with other study done in
China by Liu K, Case A (15).
Advanced maternal age may cause the aging of oocyte
which will result in abnormal fertilization and
development, such as polyspermy, division arrest,
implantation failure and miscarriage.
In addition, It is reported that genetic abnormalities,
uterine anatomical defects, antiphospholipid antibodies,
environmental factors, advanced maternal age, obesity,

endometriosis, etc. may be the possible causes of
miscarriage in natural and assisted conceptions (16).
To draw the conclusion, patients with higher maternal
age had worse IVF outcomes. Patients between 20 and
30 years old have the best IVF outcomes in women of
fertile age. Patients over 40 years old have really poor
IVF outcomes and high miscarriage rate, which
suggested the necessity of preimplantation genetic
screening (PGS) (9).
Conclusion
Maternal age has significant effect on the number of
retrieved oocyte, and the outcome of Biochemical
pregnancy in IVF process.
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Background: Systemic arterial hypertension and dyslipidemia are major risk
factors for cardiovascular disease, and have been shown to be associated with
oral diseases.
Objective: The objective of this study was to estimate apolipoproteins and lipid
profile in patients with oral diseases and systemic arterial hypertension.
Methods: This study was conducted at Medical City Hospital during the period
from October 2014 until the end of April 2015. Sixty arterial hypertensive
patients were enrolled in this study; their age range was (38-50) years and they
were compared with 30 healthy subjects as control group. Apolipoproteins A1,
B, and lipid profile were estimated for each subject.
Results: The serum levels of apolipoprotein B, total cholesterol, triacylglycerol,
and low density lipoprotein cholesterol were higher while apolipoprotein A1
and high density lipoprotein cholesterol levels were lower in hypertensive
patients with oral diseases as compared to the control, which was statistically
significant (P < 0.05).
Conclusion: Hypertensive patients with oral diseases had dyslipidemia and
need measurement of blood pressure and lipid profile at regular intervals to
prevent comorbidities.
Key words: Oral diseases, Hypertension, Dyslipidemia.

INTRODUCTION
Arterial hypertension (HTN) was defined as a blood
pressure (BP) ≥140 mmHg and/or ≥90 mmHg, and/or
use of antihypertensive medication (1). Hypertension
occurrence varies by age, race, education, and so forth
(2, 3)
.Patients with arterial HTN are at increased risk of
developing adverse effects with dental diseases (4).
Periodontal disease is often modified by systemic
diseases (5). The periodontal diseases are a group of
chronic inflammatory diseases, involving the soft tissue
and bone surrounding the teeth in the jaws. Periodontal
diseases are characterized by inflammation of toothsupporting tissues caused by bacterial infection (6).
Gingivitis is a very frequent reversible condition, which
may progress into periodontitis with further destruction
of periodontal tissues ligament (7). This process is
attributed to the release of toxic products from the
pathogenic bacteria plaque in addition to the
inflammation of gingival tissues elicited by the host
response. Hypertension increases the risk of a range of

adverse cardiovascular (CV) events such as
atherosclerosis, stroke, and coronary heart disease (8).
It is well identified that arterial hypertension and
periodontitis share common risk factors, namely,
smoking, stress, increased age, and socioeconomic
factors. However, according to the scientific statement
issued by the American Heart Association (AHA)
published in circulation, observational studies support
an association between periodontal disease and
cardiovascular disease (CVD), independent of shared
risk factors (9). There are also some studies that have
been focused on antihypertensive treatment and oral
diseases stating that patients under antihypertensive
treatment show positive effects on periodontitis i.e. they
have increased number of pockets and there is a linear
trend between periodontal disease severity and
antihypertensive treatment (10). Recent studies have
shown that the inflammatory property of periodontal
disease help to promote blood clot formation in arteries
(11)
. Moreover, periodontitis patients also were found to
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have higher levels of plasma oxidized low density
lipoprotein (LDL) levels, which means higher risk of
developing atheroma plaque (12).Apolipoprotein B (apo
B) is the major proteins of LDL, and apo A1 is the major
protein of high density lipoprotein (HDL). Because of
their associations with the respective lipoproteins, apo B
is positively and apo A1 is inversely associated with CV
risk (13).The aim of the present study was to estimate
apolipoproteins and lipid profile in patients with oral
diseases and systemic arterial HTN.

PATIENTS AND METHODS
This study was conducted at the Medical City Hospital
during the period from October 2014 until the end of
April 2015. Sixty hypertensive patients were enrolled in
this study; their age range was (38-50) years and they
were compared with 30 healthy subjects as control
group.
Oral Examination:Oral manifestations mainly
observed were gingivitis, periodontitis, lichenoid
reactions, hyposalivation, and facial nerve paralysis.
Gingivitis and periodontitis were confirmed from
patients Russell’s periodontal index, and hyposalivation
was noted by asking questions to the hypertensive
patients regarding symptoms (14).
Measurements: Body mass index (BMI) was calculated
as weight in kilograms, divided by height in meters
squared (kg/m2) and waist circumference (WC) was
measured from every individual. Blood pressures were
recorded according to the guidelines adopted by WHO
(15)
. Hypertension was defined as an average systolic
blood pressure (SBP) ≥140 mmHg and diastolic blood
pressure (DBP) ≥90 mmHg without antihypertensive
medication according to the 7th report of the Joint
National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure
(JNC-7) (16).
Biochemical Analysis:About 5 milliliters of blood
sample was obtained from every patient and control.
The separated serum was used for measurements of
apolipoproteins and lipids. Apo A1 and apo B were
measured by turbidimetry while lipids were estimated
by enzymatic colorimetric methods.
Statistical Analysis:Statistical analysis was done by
using an excel program version 16. T-test was used to
estimate P value. P value less than 0.05 was set to
indicate significant difference.

RESULT
Oral manifestations in hypertensive patients are shown
in table (1) and figure (1). Around 85.5% of patients

presented with gingival bleeding on probing and were
characterized by redness of the marginal gingiva. 15.3%
of patients presented with hyposalivation. 3% of the
total patients presented with lichenoid reactions and
they were characterized by linear striations occurring on
the buccal mucosa. 1.5% of patients presented with
facial nerve paralysis and 15% patients presented with
gingival enlargement characterized by firm nodular
gingival overgrowth seen on both buccal and facial and
lingual or palatal aspects of the marginal gingival.
80.5% of the patients under study presented with
Russell’s periodontal index score ranging
from
2-4.9.
Distribution of demographic and medical variables in
hypertensive group is shown in table (2). Hypertensive
patients had high levels of apo B, TC, TAG, and LDLC (P< 0.05) while had a low levels of apo A1 and HDLC (P= 0.05), table (3).
Table 1. Oral manifestations in hypertensive patients
Parameter

Hypertensive

Number

60

Gingival Bleeding

85.5 )51%)

Hyposalivation

9 (15.30%)

Lichen Planus

2 (3.0%)

Facial Paralysis
Gingival Enlargement
Peridontitis

1 (1.50%)
9 (15.0%)
48 (80.50%)

Table 2. Distribution of demographic and medical
variables in hypertensive group
Parameter

Frequency (%)

Demographic Variables:
- Age
38-50
50-56
- Gender
Male n. (%)
Female n. (%)
- Duration of Hypertension
2-5 years
5-10 years
- Stage of Hypertension
Stage 1
Stage 2
Stage 3
Medical Variables:
- BMI
< 30 kg/m2
> 30 kg/m2
- WC
≤ 85 cm
≥ 90 cm
- Drugs Uses
Diuretics
β-blockers
Vasodilators
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40 (67%)
20 (33%)
30 (50%)
30 (50%)
45 (75%)
15 (25%)
20 (33%)
25 (42%)
15 (25%)

40 (67%)
20 (33%)
42 (70%)
18 (30%)
9 (15%)
11 (18%)
40 (66%)
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Table 3. Biochemical characteristic of hypertensive and
control group
Clinical Data
Age (Years)
SBP (mmHg)
DBP (mmHg)
BMI (kg/m2)
WC (cm)
Apo A1 (mg/dl)
Apo B (mg/dl)
TC (mg/dl)

Hypertensive
47.0 ± 9.15
147.12 ± 8.20
98.0 ±7.39
28.20± 3.90
87.01 ± 3.89
138.0± 2.50
145.20 ± 3.80
194.20 ± 6.42

Control
42.38 ± 3.60
118.21 ± 5.30
75.0 ±5.22
26.70± 4.30
75.20 ± 5.14
174.0± 2.30
68.50 ± 3.45
169.70 ± 19.20

P Value
0.001
0.001
0.012
0.15
0.001
0.001
0.001
0.01

TAG (mg/dl)
HDL-C (mg/dl)
LDL-C (mg/dl)
VLDL (mg/dl)
Duration
of
Hypertension
(Years)
* P < 0.05

194.20 ± 9.49
40.80 ± 7.20
115.70 ± 5.96
38.0±19.0
6.0±4.5

128.50 ± 14.0
55.0 ± 4.60
89.1 ± 18.50
26.50 ± 5.30
-

0.001
0.05
0.003
0.05
-

Figure 1. Oral manifestations observed in hypertensive
patients
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85.50%

80.50%
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antihypertensive medication particularly calcium
channel blockers which is in agreement with the study
of Andrew et al., (22). Gingival enlargements appear
clinically as an excessive growth of the gingiva which
may occur as a side-effect of systemic medications (23).
Lichen planus are white lesions characterized by linear
striations occurring on the buccal mucosa. These are
sometimes seen in hypertensive patients as
a manifestation secondary to the use of the drug or
medication (24). The results of this study showed 3% of
hypertensive patients with lichen planus and as their
investigation, it is supported the hypothesis of
relationship between lichen planus and HTN. The
results were parallel to the study of Harting and Hsu (25).
Facial nerve paralysis in HTN is because of edema or
hemorrhage in the facial canal, but the exact etiology is
unknown. Usually facial nerve paralysis is seen in
patients with malignant hypertension. It is characterized
by the sustained increase in SBP ≥ 200 mmHg and/or
sustained increase in DBP ≥ 120 mmHg. The results of
the present study were similar to the study results of
Margabanthu et al., (26).

15.00%
3.0%

1.50%

DISCUSSION
Hypertension or arterial HTN is a chronic medical state
in which the BP in the arteries is elevated (17).
Gingival bleeding was one of the frequent clinical
features seen in hypertensive patients with 80.5% of the
hypertensive patients presented with the symptoms of
periodontitis, which was similar to the results of
Maiborodin et al., study (18).
One of the main risk factors for hyposalivation
is the use of certain medications. In addition,
polypharmacy has been revealed to significantly
influence patients’ saliva flow (19). Hyposalivation was
related to elevating BP and in patients who were under
antihypertensive medication especially with diuretics
such as thiazides and calcium channel blockers (20).
The results of this study showed that 15.3% of
hypertensive patients who were under medication with
diuretics presented with hyposalivation. These results
were similar to the study of Glick et al., (21).
Gingival enlargement is also one of the most
frequent clinical finding in patients with HTN taking

There is growing evidence that suggests a relationship
between periodontitis and the risk factors for CVD,
including dyslipidemia and HTN (27).
Additional prospective mechanisms have become clear:
continuous and lasting exposure to bacteria of the oral
cavity or bacterial toxins may initiate pathological
changes in blood vessel walls and therefore act as a
precursor of atherosclerosis in susceptible hosts. In this
way, periodontal pathogens can penetrate the epithelial
barrier of periodontal tissues and achieve systemic
spread through the
bloodstream (28). By this
dynamic mechanism, periodontal pathogens can infect
the vascular epithelium and atherosclerotic plaques,
causing inflammation and plaque instability followed by
acute myocardial ischemia. Furthermore, periodontal
pathogens produce a variety of virulence factors that
have deleterious effects on the vascular system,
resulting in platelet aggregation and adhesion and
formation of lipid laden foam cells and deposits of
cholesterol that contribute to the formation of
atheromas (29).
The role of apo A1 which generally has antiinflammatory and atheroprotective properties has been
examined in the development of pre HTN and HTN (30).
The means values of serum apo B, TC, TG, and LDL-C
were significantly higher and statistically significant
between the hypertensive patients compared to the
control. The means values of serum apo A1 and HDL-C
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levels were lower in the hypertensive patients compared
to the control and were statistically significant.
Present findings and those of others discussed indicate
that any relevant degree of pro-inflammatory state
offsetting the balance of anti-inflammatory processes
may be prominently involved in the development of
HTN, be it low levels or dysfunctional high levels of
apoA1, HDL particles or elevated concentrations of apo
B. These findings are similar to the findings of some
other studies (31, 32, 33).
In conclusions, the results of this study suggest that
hypertensive patients with oral diseases had a
disturbance in lipoprotein metabolism. High levels of
pro-inflammatory apo A1 may thereby be accounted for
a prospective association with HTN.
Recommendations: Hypertensive patients with oral
diseases need measurement of BP and lipid profile at
regular intervals throughout their primary health care to
prevent CVD and stroke. Oral health programme should
be emphasized in the preventive measure.
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Background: ; Inflammation has been found to correlate with endothelial
dysfunction and relate to renin-angiotensin system, as a result it has
hypothesized that hypertension may be in part an inflammatory disorder.Highsensitivity C- reactive protein( Hs-CRP) is an independent predictor of future
cardiovascular events and it predicts risk of incident hypertension.
Objectives: of this study is to determine the relationship of the Hs-CRP, a
marker of systemic inflammation , with hypertension in hypertensive patients
living in United Arabic Emirates.
Patients & Methods: This study was conducted in,Dubai between May 2008
and April 2009. 86 patients with hypertension and 84 healthy individuals were
included
in
this
study.
Hs-CRP
and
lipid
profile;Total
cholesterol(TC).Triglyceride(TG),Low density lipoprotein(LDL),and High
density lipoprotein (HDL) were measured for both groups.
Results: Hs-CRP levels were higher in hypertensive patients than in control, but
this difference was not statistically significant (p=0.217).Frequency of low and
high risk levels was significantly higher in hypertensive patients than in control
(p=0.003),while at average risk levels frequency was higher in control
individuals than in patients (p=0.003).Overall there was positive association
between increasing levels of Hs-CRP and risk of developing hypertension.
There was no significant correlation between Hs-CRP and BMI,
(r=0.6,p=0.447).SBP(r=0.0.197;p=0.139) and DBP(r=0.112,p=0.455).
ConclusionIn: High s-CRP is an independent risk factor for hypertension ,so it
is recommended to be done as part of strategies of global risk assessment.
Key words: Hypertension, High-sensitivity C-reactive protein, prevalence, risk levels

INTRODUCTION
There are a large number of studies done allover the
world suggested that inflammation is important in
atherosclerosis .Inflammation has also been
hypothesized to play a role in the development of
hypertension ,and cross sectional evidence demonstrates
higher hs-CRP levels among those individuals with
elevated blood pressure (BP)1-6
Large number of prospective trials have shown that
inflammatory biomarker, highs-CRP, is an independent
predictor of future cardiovascular events and it predicts
risk of incident hypertension and diabetes 7-8 .
Inflammation has been shown to correlate with
endothelial dysfunction and relate to renin-angiotensin
system9, as a result it has hypothesized that hypertension
may be in part an inflammatory disorder. Scientific
studies have found that the higher the hs-CRP , the
higher the risk of having heart attack.

Studies done in United states and Europe have also
found that elevated levels of highs-CRP among
apparently healthy men and women are a strong
predictor of future cardiovascular events, and showed
that there is association between sudden cardiac death
,peripheral arterial disease and highs-CRP.10-13
Higher level of hs-CRP may increase BP by reducing
nitric oxide production in endothelial cells14.
The aim of this study was to see whether hs-CRP ,a
marker of systemic inflammation, is associated with
incident hypertension.

PATIENTS AND METHODS
This study was done in Dubai, UAE, during the period
between May 2008-April 2009 .86 hypertensive patients
and 84 controlled people were included in this study.
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A clinical and demographic data of all patients and
control individuals were recorded. .Only patients with
history of high BP are included in the study .The
individual with a history of diabetes mellitus ,CAD and
chronic kidney disease were excluded .
Inclusion criteria included adult patient living in UAE
whether local people or expatriate .Hypertensive
patients is defined as either a new physician diagnosis,
the initiation of antihypertensive treatment or selfreported systolic BP of at least 140 mmHg or diastolic
BP of at least 90 mmHg .
Fasting venous blood samples were taken from each
patient and control people, which
was analyzes for hs-CRP and lipid profile including
total, cholesterol(TC),Triglyceride(TG),High density
lipoprotein(HDL),and Low density lipoprotein (LDL),
Hs-CRP was measured by immunoturbidimetric
method. lipid profile were analyzed by enzymatic
colorimetric method. All the above tests were done by
Olympus AV400fully automated chemistry analser.
Statistical analysis was performed using( SPSS-17)
computer Software Program Statistical Package for
Social Science.Data were presented as mean,
SD,frequency and percentage ,.The t-test and chi-square
test were applied for testing significance using 0.05 as
level of significance. .A p-value of <0.05 was
considered as statically significant. Spearman’s
correlation coefficient was determined for correlation
and regression between hs-CRP and other parameters in
hypertensive patients.

Overall, there was a positive association between
increasing levels of hs-CRP and risk of developing
hypertension (Table II).This study showed that patients
with systolic hypertension have moderate to severe
levels of high s-CRP,30.8% and 69.2% respectively.
Patients with diastolic hypertension have high s-CRP
levels ranged between slight 20% to high level 80%,
while those patients with both systolic and diastolic
hypertension have
high s-CRP ranged from mild,
moderate to severe levels as shown in Figure I
There was no significant correlation between hs-CRP
and BMI, (r=0.6 p=0.447).SBP(r=0.0.197;p=0.139) and
DBP(r=0.112,p=0.455) as shown in Figure 2 and 3
respectively.
Low (<1)

Moderate (1-3)

Severe (>3)

80.0%
80%

69.2%

62.5%

70%
60%
50%
40%

30.8%
20.0%

30%

20.0%17.5%

20%
10%
0%

Systolic

Diastolic

Sysyolic&Diastolic

Figure 1 The high S-CRP and type of hypertension..

RESULT
Baseline characteristic of the study population, lipid
profile and hs-CRP are shown in Table I. There was
significant differences in age ,BMI, and BP between
patients and control subjects( P=0.0001).
TC and LDL were significantly higher in patients with
hypertension ( P=0.028,0,002) respectively ,while TG
and HDL levels dose not show significant difference
between two groups (P=0.466,0.814) respectively .HsCRP levels were higher in hypertensive patients than
control (6.38 V 4.32) ,but this mean level was not
statically significant.

Figure 2. The correlation between high sensitive CReactive protein and systolic hypertension (r= -0.197,
P=0.139).

Frequency of low and high risk levels was significantly
higher in hypertensive patients than control people
(19.3%V 10.5% ;62.75 V 42.1%) respectively with(
P=0.003).
At moderate risk levels frequency was significantly
higher in controls than hypertensive patients (18.1% V
47.4%, P=0.003) as shown in( Table II).

Figure 3. The correlation between high sensitive CReactive protein and systolic hypertension (r= -0.197,
P=0.139).
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Table 1. The Clinical Characteristic and Demographic data of Control and Patients with Hypertension.
Patients No (%)

Control No(%)

P value

37.40±6.54

0.0001*

Males

59 (68.6%)

70 (83.3%)

0.076

Females

27 (31.4%)

14 (16.7%)

Age (years)

47.6±9.0

BMI

31.82±6.21

29.68±4.65

0.050*

SBP

142.63±12.40

123.86±9.66

0.0001*

DBP

89.42±8.92

79.29±5.69

0.0001*

Total Cholesterol

218.16±33.59

201.98±38.60

0.028*

Triglycerides

167.83±97.61

155.74±81.33

0.508

HDL

45.96±9.75

46.47±13.38

0.814

LDL

146.24±29.18

123.84±37.73

0.002*

6.38±9.77

4.32±4.29

0.217

High sCRP

Table 2. The percentage distribution of different risk categories of control and hypertensive patients.

High s-CRP

Patients No (%)

Control No(%)

P value

Low (<1)

17 (19.3%)

9(10.7%)

0.003*

Moderates (1-3)

16 (18.1%)

38 (45.2%)

Severe (>3)

53 (62.6%)

37 (44.1%)

DISCUSSION
Despite the fact that up to 50 millions US individuals are
affected ,the etiology of hypertension often remained
unclear15. Although hypertension awareness, treatment,
and control rates have increased during the past three
decades, the identification of individuals at risk for
hypertension remains a high priority15.
The study data showed the prevalence of undesirable
risk levels of hs-CRP was higher in both low and sever
ranges, and the difference was significant. Moreover
the hs-CRP levels was significantly higher in healthy
individual in moderate risk range. A possible
explanation is that, those control individuals in
moderate risk group, could have BMI higher than
hypertensive patients (42.9%) of those people are
overweight in comparison with( 34%) in hypertensive
patients ,or could have another risk factors such as
undiscovered diabetes or renal impairment, which could
cause such a level in hs-CRP.The study provides
evidence that levels of hs-CRP is independently
increased in patients who are without baseline
cardiovascular factors .Diabetes mellitus ,renal disease
,coronary artery disease and stroke which could be a
cause of hs-CRP. This result is consistent to what
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mentioned in JNC7.15 .High s-CRP has been reported to
decrease production of nitric oxide by endothelial cells
and thus might indirectly promote vasoconstriction and
up regulating angiotensin type-I receptor expression,
affecting the renin angiotensin system and contributing
to the pathogenesis of hypertension,16,17,18
The data showed that hs-CRP has been associated more
with DBP than SBP, this result is inconsistent with study
done by Sesso,et all ,who showed that CRP has been
more strongly associated with systolic BP than DBP19.
The current data provide evidence that hs-CRP is
independent risk factor for high BP, but we cannot
confirm that ,because the study showed also high highsCRP in overweight and obese control individual, so
more studies are required to clarify this issue, similar
finding have been reported by Haider et al.20
Conclusion and recommendations;
1-Hs-CRP is an independent factor and can be useful
parameter to differentiate hypertensive patient from
normal individual especially those who are not
overweight or obese.2-Hs-CRP test should be
recommended to be routinely done in hypertensive
patient as part of strategies of global risk assessment.
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Background: Nodal osteoarthritis is a type of osteoarthritis and its
common worldwide, the etiology is unknown but there are a
biochemical markers recognized. Many studies have explain that
adiponectin have an important role in the pathogenesis of
osteoarthritis, but little is studied about the relation between serum
Interleukin-6 , body mass index and bone minerals density with nodal
osteoarthritis.
Objectives: To evaluate serum level of Interleukin-6 , body mass index
and bone minerals density in nodal osteoarthritis patients.
Methods: Sixty patients with nodal osteoarthritis and sixty controls
were included in the study; serum Interleukin-6, body mass index and
bone mineral density were measured in all subjects. Student t-test was
applied to find out the significant difference between two means.
Result: This study shows a significant increase in body mass index (BMI)
in those patients with nodal osteoarthritis ( mean + SD) (31.6 + 8.7 ) , Pvalue < 0.05. the mean of serum IL-6 is significantly increased in patients
( mean + SD) ( 3.2 + 2.2 ) P-value < 0.05 . but not in control group and
there’s an obvious decrease in the bone mineral density between nodal
osteoarthritis patients and control group( mean + SD)(-2.2+ -1.1) P-value
< 0.05.
Conclusion: This study shows the role of Interleukin-6 as inflammatory
mediator in nodal osteoarthritis and osteoporosis. The BMI has a role in
Interleukin-6 level and it's increased in nodal osteoarthritis patients.
Key words: body mass index, Nodal osteoarthritis, serum Interleukin-6.

INTRODUCTION
Osteoarthritis (OA) is a heterogeneous group of disease
containing a different spectrum of clinical symptoms
and signs. In generalised OA the hand is commonly
involved, and polyarticular interphalangeal OA is taken
as the marker for predisposition to OA at multiple
sites(1).
Nodal OA (NOA), a type of OA, which is a
degenerative disease of cartilage that covers the bone
surfaces at the joints which begins to wear out, it
characterized by polyarticular interphalangeal and
thumb base of hand with Heberden’s and Bouchard’s

nodes formation ,it is more common in women, and
there is a clear genetic predisposition(1).
The incidence of hand osteoarthritis in people over
55 years of age was 13.4% for men and 26.2% for
women, and these levels are increased with age(2).
The pathogenesis of OA appears to be the result of
interaction between mechanical, cellular, and
biochemical forces ,cytokines like tumor necrosis
factor-α and interleukin-6, and even fragments of the
cartilage itself induce chondrocytes to be differentiated
(3).
As a result, these cells increase their synthesis of
matrix metalloproteinases (MMPs) that cause the loss of
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proteoglycans, at the same time, a decrease in tissue
Inhibitors of Matrix Metalloproteinases (TIMPs) occurs
(4).
Interleukin-6 (IL-6) is a substance produced by
blood cells T-cells, as well as macrophages and
endothelial cells (5). However, IL6 is a cytokine, and it
is involved in relaying information between cells as both
a signaling molecule and a signaling protein. IL-6 may
behave as both an anti-inflammatory agent and a proinflammatory mediator, depending on certain conditions
(6).
IL-6 plays an important role in regulating cell growth
as well as immune function. In fact, its release is
triggered by tissue damage or infection. Receptor sites
are found on the surface of numerous cells throughout
the body. From these sites, interleukin-6 transports a
variety of proteins through the three major signal
transduction pathways: protein kinase C, cAMP/protein
kinase A, and calcium release also each IL-6 molecule
performs a specific action, depending on the cell that
initiated its release (6).
IL-6 is also known as a myokine, a type of cytokine
triggered by muscle contraction and then discharged
into the blood stream, this exchange promotes a variety
of biologic actions. For one thing, it increases the
breakdown of fats. It also improves insulin resistance,
resulting in better uptake and utilization of glucose.
Therefore, IL-6 therapy may have an application in
treating certain conditions, such as obesity and diabetes
type II (7).
IL-6 is considerd as the best marker for function of
Immune system, impaired or uncontrolled IL-6 gene
expression can produce unwanted immune responses
and lead to a variety of diseases, including autoimmune
disorders. Patients with rheumatoid arthritis, for
example, typically have elevated levels of IL-6 in their
synovial tissue. To combat this dysfunction, researchers
continue to investigate different ways to inhibit binding
of interleukin-6. This includes development of an antiIL-6 receptor antibody (8).
This study is aimed to evaluate the serum IL-6, body mass
index and bone mineral density in patients with nodal
osteoarthritis

PATIENTS AND METHODS
One hundred twenty (60 patients with NOA & 60
healthy controls) were enrolled in this study. The
patients studied in this case-control study have been
selected from patients attended Rheumatology and
Rehabilitation Out-Patient Clinic, In Al-Yarmouk

Teaching Hospital during the period from November
2014 to February 2015.
They were randomly selected, diagnosed clinically and
radiologically. Many laboratory tests have been done for
each patients to exclude other possible causes of
arthritis, these tests were include: ESR, C-reactive
protein (CRP), Rheumatoid factor (RF) and serum uric
acid. A pre-tested questionnaire was designed to obtain
information from both patients and control group about
past medical and drug history.
About five milliliters of venous blood was aspirated
using disposable syringes and needles. Samples were
collected between 09.00-12.00 Am. The blood was
allowed to clot in plain tubes for 15 minutes, serum was
obtained by centrifugation at 3000 rpm for 10 minutes
and transferred into plain plastic tubes and kept frozen
at (-20) C˚ until the time of assay
Measurement of IL-6 in serum: The IL-6 Enzyme
immunoassay kit provides materials for the quantitative
determination of IL-6 in serum and plasma. This assay
is intended for in vitro diagnostic use only. The IL-6 was
measured using a solid phase enzyme-linked immunesorbent assay (ELISA) based on the sandwich principle
(Figure 1).

Figure 1. Standard Curve of IL-6 (pg/ml)

Cusabio - China Human IL-6 ELISA Kit was used to
determine serum IL-6 level in this study. Normal values:
0.4-2.1 Pg/ml
The BMI was measured in this study according to world
health organization (WHO) equation (weight / (hight )²)
The bone minerals density (BMD) was measured by
DXA scan in Al-Yarmouk Teaching Hospital
(Dexxum3-Korea Company) for both cases and
controls.
The results were presented as sample size (n),mean +
standard deviation (SD) .the statistical significance of
difference in mean between two groups was analyzed by
student t-test. P-value < 0.05 was considered statistically
significant.
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All statistical analyses were done using IBMSPSS
version 21 computer software (Statistical Packages for
Social Sciences).

RESULT
Study showed significant increase of BMI in patients (
mean + SD) (31.6 + 8.7 ) when compared to controls (
mean + SD) ( 26.2 + 3.6) , P-value < 0.05. (Table-1)
(Figure-2).Also this study showed significant increase
of IL-6 level in patients mean (+ SD) ( 3.2 + 2.2 ) when
compared to controls ( mean + SD) ( 1.6 + 0.9) P-value
< 0.05 . (Table 1) (Figure-3).Also this study showed
significant decrease of BMD level in patients (mean
+ SD) (-2.2 + -1.1) when compared to controls ( mean +
SD)
(-0.7 + -0.6), P-value < 0.05 . (Table-1) (Figure4).
Table 1. Comparison of BMI and serum IL-6 in NOA
patients with controls
Variable
Number
BMI (Kg/m2)
(Mean + SD)
IL-6 (Pg/ml)
(Mean +SD)

NOA Patients
60

Controls
60
26.2 + 3.6

3.2 + 2.2

1.6 + 0.9

-2.2 + -1.1

-0.7 + -0.6

<0.05*

BMD(t-score)
(Mean +SD)

This study shows a significant increase of body mass
index( BMI) between patients and controls this study
agree with (Lauren , et al. 2013) who found that the
patho-physiology of obesity-related OA is likely to be
multi-factorial (9).
Structural joint damage is thought to result from both
mechanical factors, including increased forces about the
joint, decreased muscle strength and altered
biomechanics during every day activities and metabolic
factors, as being obese also increases the risk of OA in
non weight-bearing joints such as the hands because the
NOA consider as later status for OA (10).
But the study was disagree with (Raid , et al .2009) who
found no associated changes between BMI in the cases
and controls, but they proved the association between
BMI and inflammatory hormones (like adipokinse as
adiponectin and leptin )(11).

P- value
<0.05*

31.6 + 8.7

DISCUSSION

<0.05*

* Significant differences

Figure 3: Comparison of BMI (mean + SD) Between
Controls and NOA Patients.

There are two methods show the relationship between
bone mineral density( BMD) and OA generally and
NOA specially, these are genetic and metabolic ,
because the two diseases occur in old age(12,13).
The genetic method shows relationship between
OA and BMD by known gene responsible for OA and
decrease BMD and bone turnover. (Tim , et al .2004)
have proved this correlation (13). This proved when
found urinary collagen cross links (markers of bone
resorption) is due to share genes for two diseases (12).

70
60

BMI (Kg/m2)

50
40
30
20
10
0
Healthy controls
Cases (Nodal OA)
Study group

Bone t-score

Figure 4: Comparison of Bone Mineral Density ( BMD)
(bone t-score) (mean + SD) between controls and Nodal
Osteoarthritis( NOA) patients
1.0
0.5
0.0
-0.5
-1.0
-1.5
-2.0
-2.5
-3.0
-3.5
-4.0
-4.5
-5.0
-5.5
-6.0
Healthy controls
Cases (Nodal OA)
Study group

The metabolic method shows the relationship
between BMD and NOA as there is a correlation of sex
hormones and turnover of bone. there are various studies
about this subject, (Burger , et al .1996) shows that BMD
increase for patients with general OA or NOA but after
60 years age the BMD decreases (13), (Valentina
Živković , et al .2010) shows that at postmenopausal
period the BMD decrease (14), (Abir Naguib, et al 2011)
also shows that with age the bone turnover increase due
to increase of urinary deoxypyridinoline (DPD) (16).
This three studies supported the results of this study
because our cases have age 60 years and more, also all
the females in this study are postmenopausal (13, 14,
15).
This study shows significant increase of serum IL-6
in NOA patients when compared with controls. This
difference is due to that all the NOA cases are
postmenopausal,
estrogen
hormone
decrease
physiologically at this condition lead to error at bone
formation because Osteoclast apoptosis is regulated by
estrogens (16).
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With estrogen deficiency, the osteoclasts live longer and
are therefore able to absorb more bone and this will
promote increase IL-6 level because interleukin 6 is a
potent stimulator of bone resorption, and estrogen
blocks the osteoblasts synthesis of interleukin- 6(16).
Estrogen may also antagonize the interleukin- 6
receptors, this lead to decrease osteocalcin then a
decrease of BMD and the appearance of urinary
deoxypyridinoline (DPD) (17).
This results agree with (Abir Naguib, et al 2011) who
proved that the relationship between NOA ,bone
turnover and urinary DPD (15). IL- 6 can be an
important mediator in increased bone resorption of
NOA patient because it mediated the inflammation in
joints this agree with (Dequeker , et al .2003)(17).

5.
6.

7.

8.

9.
10.
11.

Conclusion
This study proved the role IL-6 as inflammatory
mediator in NOA patients, and BMI have a role in status
of increased Interleukin-6 in NOA patients, as well as a
relationship between NOA disease and decrease of
BMD in elderly women.

12.

13.
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