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Take Care of Journal with Fake Impact Factor
Haider S. Kadhim MBChB, PhD
Dept. of Microbiology, College of Medicine, Al-Nahrain University, Baghdad, Iraq

T

he importance of impact factor (IF) came
from its use as an indicator for journal as
having high scientific value in comparison
to non-impact factor journal. Unfortunately
none of our Iraqi journals have IF, hope to get IF
for our journal in near future. Still there is a
conflict of doing high scientific value researches
and publishing in an average IF journal with all of
costs and payments. Here I would to focus on
the importance of IF, mainly with the help of
Wikipedia, the free encyclopedia and another
important website namely, science editing and
publishing (http://sci-edit.net) of how to get
information about the IF and how to know
journals with IF.
The IF of an academic journal is a measure that
reflects the average number of citations to
recent articles published in that journal. It is
frequently used to know the relative importance
of a journal within its field, as journals with
higher impact factors consider to be more
important than those with lower ones. The IF
was devised by Eugene Garfield, the founder of
the Institute for Scientific Information. IFs are
calculated yearly starting from the year 1975 for
those journals that are indexed in the Journal
Citation Reports (JCR).
Calculation
The IF of a journal, in any given year, is the
average number of citations received per paper
published in that journal during the two
preceding years (1). For example, if a journal has

an impact factor of 3 in 2008, then its papers
published in 2006 and 2007 received 3 citations
each on average in 2008. The 2008 impact factor
of a journal would be calculated as follows:
A = the number of times that articles
published in that journal in 2006 and 2007,
were cited by articles in indexed journals
during 2008.
B = the total number of "citable items"
published by that journal in 2006 and 2007.
("Citable items" are usually articles, reviews,
proceedings, or notes; not editorials or
letters to the editor). 2008 impact factor
= A/B.
New journals, which are indexed from their first
published issue, will receive an IF after two years
of indexing; in this case, the citations to the year
prior to Volume 1, and the number of articles
published in the year prior to Volume 1 are
known zero values. Journals that are indexed
starting with a volume other than the first
volume will not get an IF until they have been
indexed for three years. Annuals and other
irregular publications sometimes publish no
items in a particular year, affecting the count.
The IF relates to a specific time period; it is
possible to calculate it for any desired period,
and the JCR also includes a five-year IF (2). The
JCR shows rankings of journals by IF, if desired
by discipline, such as organic chemistry or
psychiatry.
1
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Use
The IF is used to compare different journals
within a certain field. The ISI Web of
Knowledge indexes more than 11,000 science
and social science journals (3,4).
Validity as a measure of importance
The IF is highly dependent on the academic
discipline, possibly on the speed with which
papers get cited in a field. The percentage of
total citations occurring in the first two years
after publication varies highly among disciplines
from 1-3% in the mathematical and physical
sciences to 5-8% in the biological sciences (57)
. Thus, IFs cannot be used to compare journals
across disciplines.
The IF is based on the arithmetic mean number
of citations per paper, yet citation counts follow
a Bradford
distribution (i.e.,
a power
law distribution) and therefore the arithmetic
mean is a statistically inappropriate measure
(8)
. For example, about 90% of Nature's 2004 IF
was based on only a quarter of its publications,
and thus the importance of any one publication
will be different from, and in most cases less
than, the overall number (9). Furthermore, the
strength of the relationship between IFs of
journals and the citation rates of the papers
therein has been steadily decreasing since
articles began to be available digitally (10).
This problem was exacerbated when the use of
IFs is extended to evaluate not only the journals,
but the papers therein. The Higher Education
Funding Council for England was urged by
the House of Commons Science and Technology
Select Committee to remind Research
Assessment Exercise panels that are obliged to
assess the quality of the content of individual
articles, not the reputation of the journal in
which they are published (11). The effect of
outliers can be seen in the case of the article "A
short history of SHELX", which included this
sentence: "This paper could serve as a general
literature citation when one or more of the
open-source SHELX programs (and the Bruker
AXS version SHELXTL) are employed in the
course of a crystal-structure determination".
2

This article received more than 6,600 citations.
As a consequence, the IF of the journal Acta
Crystallographica Section A rose from 2.051 in
2008 to 49.926 in 2009, more than Nature (at
31.434) and Science (at 28.103) (12). The secondmost cited article in Acta Crystallographica
Section A in 2008 only had 28 citations (13).
Finally, journal rankings constructed based solely
on IFs only moderately correlate with those
compiled from the results of expert surveys (14).
It is important to note that IF is a journal metric
and should not be used to assess individual
researchers or institutions (15,16).
Take care of fake impact factors
There are more than 20000 Journals showing
FAKE IMPAC FACTOR on their site. Be aware of
them. So how to know, if Impact Factor of
certain journal is Fake:
1. Visit
SCI
site
http://ipscience.thomsonreuters.com/mjl/
2. Enter title of the journal in Search. If it is
indexed it will appear. Click on coverage, if it
says “Science Citation Index” it means the
journal is covered and has some IF that you
cannot see unless you buy their “Journal
Citation Report”. If journal does not appear in
list means it is not indexed with them, still the
journal site says some IF, and no doubt it was
fake one. Stay away from these journals if you
think your research work has some quality.
So IF of journals will appear, at least 3 years later
after publishing at least 5-6 issues consistently,
however, getting indexed in SCI is not easy they
demand very high quality in publication (17).
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The Relationship of Interictal Epileptic Discharges with Duration of
Illness in Epileptic Patients
Shaymaa J. Mohammed MSc, PhD
Dept. of Physiology, College of Medicine, Basra University, Basra, Iraq

Abstract
Background
Objectives
Methods

Results

Conclusion
Key words

Epileptic discharges generally initiated at specific locations and spread after time in preferred
directions along specific pathways, this spread will simultaneously change the dynamics of system in
which it spread and cause epileptic destabilization of neuronal circuits.
To study the relationship between single focal epileptic discharge or multiple focal epileptic discharges
and the duration of their disease.
Ninety six epileptic patients with partial epilepsy and mean age of 12.5±7.5 years were studied, no one
of patients receive antiepileptic drugs or were on irregular treatment. They had been divided
according to duration of illness into two groups; those with more than one year illness and those with
less than one year illness. Electroencephalography recording were obtained via 10-20 system using
bipolar and referential montage with a thirty minutes record for each patient, accordingly. Patients
were divided into those with single focal epileptic discharge (unifocal) & those with multifocal
(multiple focal) epileptic discharge.
A significant difference in mean duration of illness between patients with unifocal and multifocal
epileptic discharge were found. Those with multifocal epileptic discharge show higher mean duration
of illness (17.8±9.05) months as compared to those with unifocal epileptic discharge (9.1±6) months.
Significant positive linear correlation was found (P = 0.01), and the duration of illness increased more
in patients with multifocal epileptic discharge.
We found that longer duration of exposure to epileptic discharge could lead to generation of new foci
not exist previously and that may possibly be due to kindling phenomena and triggering more spread
of epileptic discharge.
Epileptic discharge, Kindling phenomena, electroencephalography.

List of Abbreviation: AEDs = Antiepileptic drugs, EEG =
Electroencephalography, ED = Epileptic discharge, MRI = Magnetic
resonance imaging, CNS = central nervous system.

Introduction
rain regions vary considerably in their
capacity to participate in different forms
of epileptic activities. Epileptic discharges
generally initiated at specific locations and
spread after time in preferred directions along
specific pathways (1). In human as well as in

B
4

experimental animals, cortical epilepsy can begin
with abnormal activity at seizure focus followed
by synchronization and subsequent spread
through the cortex (2).
The process of spread of epileptic discharges in
central nervous system (CNS) can occur as a
propagation of signals in neuronal network or as
a process of dynamic changes in neuronal
circuits and nets (3). As the spatial extent of the
neuronal population involved in seizures is

Iraqi J Med Sci 2014; Vol.12(1)
increased so the question raised weather this
spread causing generation of new focuses were
not exist before seizure onset (1).
Some researchers suggest that the after
discharge will spread in base of space and time
from one area like hippocampus to adjacent
areas like entorhineal cortex. This spread will
simultaneously change the dynamics of system
in which it spread and causing epileptic
destabilization of neuronal circuits (4).
Aside from the triggers that may potentially
induce an epileptic seizure, the spread of
epileptic discharge in human is still under
debate. Since then, much work has been done in
utilizing kindling and its proposed effects on
neural plasticity, one of the fundamental
properties of neurophysiology (5). Since neural
plasticity is a feature considered universal
throughout the CNS, this suggests that changes
prompted by kindling within one part of the CNS
may occur throughout the body as well (6). With
this in mind, many have viewed kindling as most
notably affecting the neuronal cells of the
hippocampus and via a Hebbian Learning
mechanism (synaptic strength is increased the
more frequently it is active), these cells become
altered permanently (7), this may be the
mechanism by which spontaneous seizures are
generated.
Although
kindling-induced
alterations are seen most strikingly in the
hippocampus and the limbic system, repeated
stimulation of the pathways of the limbic,
cortical, subcortical and brain stem regions
(either chemically or electrically) induces a
progressive sequence of long-lasting cellular and
molecular alterations at all levels of biological
organization in neural circuits, from gene
transcription to patterns of neuronal
connectivity (8). Therefore, the objective of this
research was to study the effect of kindling
mechanisms on spreading of epileptic discharges
in human cerebral cortex by one way or another
(6,8)
.
Methods
This retrospective study was conducted in AlSader Teaching Hospital in Basra in the period

from march/2012 up to April/2013 designed to
evaluate the epileptic discharge in a group of
ninety six patients with partial epilepsy with an
age range from 5-20 years and mean age
(12.5±7.5years). They were divided according to
duration of illness in to two groups:
A: Those with duration of illness twelve months
or less.
B: Those with duration of illness more than
twelve months.
No one of patients had history of head trauma,
meningitis, encephalitis or chronic illness. We
included only patients with partial epilepsy;
those with Absence, myoclonic or tonic clonic
seizure were excluded. All patients show normal
neurological exam. Patients were on no
treatment or on very irregular treatment.
Patients (or the relatives of children patients)
were informed about the aim of study and their
acceptance obtained. This work is in agreement
with the medical ethics provided from the
ethical committee in Basra collage of medicine
and the Department of Training & Improving
Skill - Research & Educational facilities in AlSader Teaching Hospital.
A digital electroencephalography (EEG) machine
used to examine all patients according to
standard 10-20 system, two montages used to
read each record, a bipolar and referential
montage, and the EEG record obtained after
thirty minutes of exam carefully interpreted and
patients divided according to EEG results into
two groups:
1. Patients with unifocal (single focal epileptic
discharge).
2. Patients with multifocal (multiple focal)
epileptic discharge.
Data analysis was done by using SPSS version 20
computer software. Descriptive statistics for all
data of each set was expressed as mean ± 2SD.
The difference in mean duration of illness
between groups was assessed by independent
sample t-test, P < 0.05 considered statistically
significant, spearman test used to assess the
correlation between duration of illness and
interictal epileptic discharge.
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Results
Out of the total 96 patients included in the
study, 54 (56.3%) were females and 42 (43.8 %)
were males, no significant difference found in
epileptic discharges (ED) weather unifocal or
multifocal between male and female as
illustrated in table 1.
Table 1. The sexual distribution of patients with
unifocal and multifocal epileptic discharges
Epileptic
Discharges
Unifocal
Multifocal
Total

Males
No.
%
8
19
34
81
42
100

Females
No.
%
15
27.8
39
72.2
54
100

Total
23
73
96

Unifocal
Multifocal

Table 2. Frequency distribution of the two
study groups according to epileptic discharge

Unifocal
Multifocal
Total

15
28
34

34.9
64.9
100

Group B
No. %

Total
No.
%

8
45
53

23
73
96

15.1
84.9
100

23.95
76.05
100

Patients in group A were further subdivided in to
two groups; group A1: Those with duration of
illness ≤ 6 months and A2: Those with duration
of illness from >6 months up to 12 months.
According to these classifications we found that
patients with multifocal ED were more in group
A2 than in group A1 (Table 3).
Table 3. The number and percentage of unifocal
and multifocal epileptic discharge in group A1
and A2 patients
Epileptic
Discharges
Unifocal
Multifocal
Total
6

Group A1
No.
%
10
62.5
6
37.5
16
100

Group A2
No.
%
5
18.5
22
81.5
27
100

Table 4. The mean duration of illness in
patients with unifocal and multifocal epileptic
discharges
ED

Twenty three patients (23.95%) were found to
have unifocal ED and seventy three (76.05%)
have multifocal ED (Table 2).

Epileptic
Group A
Discharges No. %

On taking the patients as a whole or separately
into group A and B, the mean duration of illness
was significantly longer in those with multifocal
as compared to those with unifocal epileptic
discharge as illustrated in table 4.

Total
15
28
43

Group A
mean
N
±SD
15 5±2
28 8±2.4

Group B

Group A & B

N

Mean±SD

N

mean±SD

8
45

16.6±2.77
23.9±5.5

22
73

9.09±6
17.8±9.05

ED = epileptic discharges, P = 0.01 (for all groups)

For patients in group (A2), the mean duration of
illness was significantly longer (P = 0.01) in those
with multifocal epileptic discharge versus those
with unifocal epileptic discharge, whereas there
was no difference in the mean duration of illness
in those patients belongs to group A1 (Table 5).
Table 5. Comparison of epileptic discharges in
between group A patients
Epileptic
Discharges
Unifocal
Multifocal

Group A
No. mean±SD
10 4±1.6
6
4±1.3

Group B
No. mean±SD
5
7.4±5.5*
22 8.95±1.12

* P = 0.01
A significant positive linear relation (P = 0.01)
was found between mean duration of illness and
number of ED (Fig. 1).
Discussion
The results of this study showed that patients
with multifocal epileptic discharges have longer
duration of illness as compared to those with
unifocal epileptic discharge. Which suppose that
the development of new epileptic foci is time
related and as the brain exposed to epileptic
activity for long time their development will be
more possible (19).
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Fig. 1. Correlation between epileptic discharges
and duration of illness in epileptic patients
The data of this study also showed a positive
relation between mean duration of illness and
the development of multifocal ED.
The outcomes obtained in this study agree with
findings of other researchers who examined the
development of mirror foci in patients who had
medically refractory partial seizures secondary
to brain tumors that were presumed to
represent a single primary epileptogenic
lesion(6).
A longer duration of epilepsy and more number
of epileptic seizures prior to surgery correlated
with failure of these secondary epileptogenic
regions to resolve postoperatively.
The mechanisms beyond this spread still under
dispute but the most prevalent is the kindling
phenomena which assumes that repeated
subconvulsive stimulation of a site in one
hemisphere leads to increased excitability and
abnormal electrical activity at that site and at
the homologous site in the opposite hemisphere
which will progress through a complex neuronal
connectivity (3,11).
These secondary epileptic foci can be developed
in patients with partial epilepsy due to kindling
like mechanisms and the duration of exposure to
such kindling influences can determine whether
secondary epileptogenesis become irreversible
(9,10)
.

Also many studied series clearly demonstrated a
positive relation between longer duration of an
epileptogenic condition prior to medical control
and a poorer prognosis (9).
In the study that held by Blume (2007)(10), about
secondary bilateral synchrony and its EEG
correlate, he found that 91% of patients with
duration of illness more than two years have the
phenomena of secondary bilateral synchrony
which was explained in view of complex
interaction of multiple potentially epileptogenic
regions and since some forms of epilepsy are
progressive (12); so this progression can be halt
by AEDs and prevent continuous sub-threshold
activation of adjacent neuronal network.
Furthermore, other readings assume that
kindling mechanisms cause progression of
epileptic symptoms with time and might
interfere with normal cerebral activity.
Since seizure may predispose to further seizures
so effective treatment maybe important to
prevent evolution into chronic and more
intractable multifocal epilepsy (5,7,6).
In conclusion, the duration of epilepsy is very
important to determine the spread of epileptic
discharge from one focus to other foci in the
brain, and since multiple focal epilepsy
associated with more adverse effects on brain
functions (and development in children), so early
treatment of epilepsy is essential to prevent the
change of unifocal to multifocal epilepsy.
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Abstract
Background In Basra, Southern Iraq, an increased prevalence of congenital cardiovascular defects was reported.
Objectives
Methods

Results

Conclusions
Keywords

Although genetic and environmental factors predispose to these defects, little information is available
concerning the non-inherited modifiable factors that may cause these defects.
To determine the environmental risk factors for congenital cardiovascular defects in infants and children.
A total of 109 patients with congenital cardiovascular defects and 252 infants and children without
congenital cardiovascular defects were studied. Their age ranged from 1 day-14 years. History included
residence, family history of congenital heart diseases, maternal factors, employment, maternal exposure
to drugs and radiation during pregnancy, and maternal illnesses and potential paternal risk factors.
A significant association between maternal age (less than 20 years or more than 34 years) (odd ratio, OR
4.65), influenza (OR 4.25), maternal phenobarbital intake (OR 1.54) was demonstrated with congenital
cardiovascular defects. On the other hand, lower birth order (OR 0.412), absence of maternal exposure to
air pollution like carbon monoxide, nitrogen dioxide, ozone, sulfur dioxide, and particulate matter (OR
0.852), and maternal stressful events (OR 0.822) were associated with a reduced risk for congenital
cardiovascular defects.
Birth order, maternal age, maternal exposure to air pollutions, maternal stressful events, influenza and
phenobarbital therapy are independent risk factors for congenital cardiovascular defects.
Congenital cardiovascular defect, children, Basra

List of abbreviation: CCVDs = congenital cardiovascular defects,
ACEI = angiotensin-converting enzyme inhibitors, NSAID = non-steroidal
anti-inflammatory drugs, ECG = electrocardiography.

Introduction
ongenital cardiovascular defects (CCVDs)
represent some of the more prevalent
malformations among live births and
remain the leading cause of death from
(1,2)
congenital
malformations
.
Disease
prevention has been limited by a lack of
information about modifiable risk factors for
abnormalities in cardiac development (1).
Heart defects at birth may occur as an isolated
malformation, but may also be associated with

C

other anomalies or occur as part of a syndrome
(3)
.
Nearly a two-fold increase in the reported rate
of heart defects since the early 1970s was
described (4). In Basra, which is located in the
extreme south of Iraq and an estimated
population of 2,531,997, a hospital-based study
has found that the relative risk of CCVDs for the
years 1991-1994, 1995-98, 1999-2000 in
comparison to 1990, was 2.4, 5.8, and 8.3,
respectively. In 1999-2000 the reported
prevalence of the CCVDs in Basra was 14/10,
000 (5,6).
The cause of most CCVDs is unknown (2,3). Most
cases of CCVDs are thought to be multifactorial
9
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and result from a combination of genetic
predisposition and environmental stimulus (2,7).
A small fraction of cases, perhaps 15%, can be
traced to a known cause, even when including
environmental teratogens with genetic and
chromosomal conditions (4).
Some types of CCVDs can be related to an
abnormality of an infant's chromosomes (5-6%),
single gene defects (3-5%), or environmental
factors (2-4%) (2,4). As CCVDs may result in
significant lifelong morbidity, and are an
important cause of mortality attributed to birth
defects, the development of effective
prevention interventions is very important
forward step. This study was carried out to study
the potential environmental risk factors
associated with CCVDs.
Methods
This study is a case-control study; infants and
children with CCVDs who have been admitted to
pediatric wards or referred to Echocardiography
Clinic at Basra Maternity and Children Hospital,
over the period from the 15th of February 2008
till the end of June 2008, were recruited
(excluding those with chromosomal abnormalities like Down syndrome and multiple
congenital anomalies). A total of 109 patients
aged 1 day -14 years were included in the study.
A total of 252 age and sex matched infants and
children without CCVDs consulting the outpatient department of the same hospital for
minor illnesses were considered as control
group.
Information taken included age, sex, birth order,
family history of CCVDs, and diagnosis, which
depended on clinical data, chest x-ray findings,
electrocardiography (ECG), and Echocardiogram.
Maternal factors included: age, abnormal
pregnancy outcome (previous miscarriage, still
birth, preterm birth), employment (either
unemployed, or employed). If employed; the
type of employment is considered as without
risk or with risk of occupational exposure to
organic solvents like dyes, lacquers, paints,
mineral oil products, maternal employment in
agricultural industry, and maternal exposure to
10

herbicides, rodenticides, pesticides, and
insecticides (8-10).
The residence was also reported; Basra Center,
Northern Area which includes (Al-Garma, AlQurna, Al-Hartha, Al-Madina), Western Area (AlZubair District), Southern Area (Fao, Abu-AlKhaseeb), Eastern Area (Shatt Al-Arab and
Shalamjah) (11).
Maternal illnesses and drugs used during the
first trimester; including angiotensin-converting
enzyme inhibitors (ACEI), aspirin, ibuprofen,
diclofenate, phenytoin, phenobarbital, valproic
acid, carbamazepine, metronidazole, cotrimoxazole, clomiphene (before pregnancy),
vitamin A, corticosteroids, folic acid, and
multivitamins containing folic acid (women were
considered if they take folate and multivitamin
supplements regularly from 3 months before
conception through the third month of
pregnancy, while women who started to take
drug after they become pregnant were
considered as not taking the drug) (3).
Maternal exposure to radiation (exposure in
occupational settings or as part of medical or
dental evaluations). Maternal water consumption, habits (smoking, coffee, and tea) and
stressful events like close relative death, divorce
or separation, and job loss were also assessed.
Paternal factors included: age, occupation
(occupation at risk include jewelry making,
welding, lead soldering, ionizing radiation, and
paint stripping) (12) and habits (smoking and
alcohol drinking).
Environmental factors included maternal
exposure to air pollutants (distance 8.6 km-14.2
km which is the distance from air pollution
source to the maternal residence) like carbon
monoxide, nitrogen dioxide, ozone, sulfur
dioxide, and particulate matter (such as dust,
ash, and smoke) during first trimester of
pregnancy (13,14). These pollutants released by
incomplete combustion of fuels such as coal,
gas, and oil. In Basra these factories located in
Um-Qasir, Al-Zubair, Khur Al-Zubair, Abu AlKhaseeb, AL-Hartha, and AL-Najibia.
An informed consent was obtained from one of
the parents, usually the mother before
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recruitment in the study. The study approved by
the Ethical Committee of Basra Medical College.
Statistical analysis was done using SPSS program
(version 11), data were expressed and
comparisons of proportions was performed
using chi square and / or Exact Fisher`s test
when appropriate. Logistic regression analysis
was also done for the analysis of different
potential risk factors. P value of <0.05 was
considered as statistically significant.
Results
Ventricular septal defect (VSD) was the most
common type of CCVDs detected in 35 (32.1%),
followed by Tetralogy of Fallot in 12 (11%), VSD

and pulmonary stenosis in 11 (10.1%), patent
ductus arteriosus in 7(6.4%), atrial septal defect
in 6(5.5%), hypertrophic cardiomyopathy in
6(5.5%) followed by transposition of great
arteries in 5(4.6%). Other types of CCVDs were
less common and accounted for (24.8%) in this
study.
A significantly higher number of patients with
CCVDs have a sibling, mother or father with
CCVD, (P < 0.01). In addition, it was found that
the frequency of CCVDs increases significantly
with increasing birth order of the child (P <
0.001) as shown in Table 1.

Table 1. Distribution of cases according to age and sex, birth order and family history of congenital
cardiovascular defects

Parameter

Age (years)

Sex
Family history of CCVDs in first
degree relatives

Birth order

<1
1-4
5-9
10-14
Male
Female
None
Any*
1st
2nd
3rd
4th
5th
6th
7th
8th
≥9th

Patient Group
N = 109
No.
%
60
55
29
26.6
15
13.8
5
4.6
56
51.4
53
48.6
101
92.7
8
7.3
7
6.4
9
8.3
10
9.2
10
9.2
13
11.9
15
13.7
17
15.6
18
16.5
10
9.2

Control Group
N = 252
No.
%
161
63.9
70
27.8
17
6.7
4
1.6
146
57.9
106
42.1
249
98.8
3
1.2
50
19.8
70
27.8
44
17.5
43
17
16
6.3
11
4.4
9
3.6
6
2.4
3
1.2

P Value

> 0.05

> 0.05
< 0.01

< 0.001

*Any; CCVD in siblings, mother or father

Table 2 demonstrate significantly higher number
of mothers of children with CCVDs were either
younger than 20 years of age (30.3%) or older
than 34 years (41.3%) compared to mothers of
control group (6% and 13.5%) respectively, (P <
0.001). In addition, a significantly higher number

of mothers of children with CCVDs have a
history of reproductive problems (35.8%) than
mothers of the control group (21.4%) (P < 0.05),
and 23.9% of mothers of children with CCVDs
have a history of stressful events during the
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periconceptional period, compared with
mothers of control group (6.4%), (P < 0.001).
The study also has revealed that a significantly
higher number of mothers of children with
CCVDs did not take folic acid 102 (93.6%) and
multivitamins 105 (96.3%) during periconceptional period; whereas, mothers in the
control group reported a significantly higher

frequency of intake of folic acid 72 (28.6%) and
multivitamins 64 (25.4%), (P < 0.001).
Pre-gestational diabetes, gestational diabetes,
fever, influenza, and epilepsy were reported in a
significantly higher number of mothers of
children with CCVDs None of mothers in both
groups reported history suggestive of rubella.

Table 2. Selected maternal characteristics among patients andcontrol group

Variable

Age (years)

History of abnormal
Pregnancy outcomes

Maternal stress event

<20
20-34
≥35
No
Miscarriage
Stillbirth
Preterm birth
No
Close relative death
Job loss

The study revealed that a significantly higher
number of mothers in the control group (81.3%)
were not taking drugs during pregnancy (P <
0.001), while mothers of children with CCVDs
showed a highly significant association between
ibuprofen (P < 0.01), clomiphene (P < 0.001),
phenobarbital (P < 0.01), and cotrimoxazole
intake (P < 0.05) and CCVDs. None of mothers in
both groups gave a history of intake of
angiotensin-converting
enzyme
inhibitors,
phenytoin, carbamazepine, valproic acid, and
vitamin A (Table 3).
Most of mothers of both groups were not
consuming coffee (93.5% and 95.5%), and there
was no significant difference among them
concerning tea consumption. None of mothers
in both groups were smokers. A significantly
higher number of mothers in the control group
(66.3%) were living in Basra center, while a
significantly higher number of mothers of
children with CCVDs were living in North, West
and South of Basra, compared with mothers of
12

Patient Group
N = 109
No.
%
33
30.3
31
28.4
45
41.3
70
64.2
33
30.3
2
1.8
4
3.7
83
76.1
19
17.4
7
6.5

Control Group
N = 252
No.
%
15
6.0
203
80.5
34
13.5
198
78.6
48
19.0
3
1.2
3
1.2
236
93.6
15
6.0
1
0.4

P Value

< 0.001

< 0.05

< 0.001

the control group, (P < 0.001). A statistically
significant association between the sources of
air pollution in Basra (oil refineries, natural gas
company, cement factory, petrochemical
factory, electrical power station, and fertilizer
factory) and CCVDs in children (P < 0.001) .
Regarding maternal employment; (14.9%) from
all mothers of children with CCVDs and control
group were employed in occupations without
risk of exposure. None of mothers in both
groups gave a history of exposure to radiation
during pregnancy (Table 4).
Concerning paternal risk factors; young paternal
age < 25 years and advanced paternal age ≥40
years were significantly higher among children
with CCVDs, (P < 0.01) and a significantly higher
number of fathers in the control group have no
occupational risk (93.3%), compared with
fathers of children with CCVDs (87.2%) (P < 0.05)
as noticed in Table-5. None of fathers in both
groups gave a history of alcohol drinking.
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Table 3. Potential Maternal risk factors during pregnancy

Variable

Maternal illness

Maternal drug
ingestion during
pregnancy

No
Fever
Influenza
Epilepsy*
GD
Type 1
Pre-GD*
Type 2
No
Clomiphene
Phenobarbital
Cotrimoxazole
Metronidazole
Corticosteroids
1st TM
Aspirin
2nd TM
Diclofenac
1st TM
sodium
2nd TM
Ibuprofen
1st TM

Patient Group
N = 109
No.
%
58
53.2
20
18.3
21
19.3
2
1.8
6
5.5
1
0.9
1
0.9
55
50.4
24
22
5
4.6
6
5.5
5
4.6
3
2.8
2
1.8
1
0.9
1
0.9
1
0.9
1
5.5

Control group
N = 252
No.
%
218
86.6
16
6.3
16
6.3
0
0.0
2
0.8
0
0.0
0
0.0
205
81.3
18
7.1
1
0.4
3
1.2
13
5.2
6
2.4
2
0.8
1
0.4
1
0.4
1
0.4
1
0.4

OR

95% CI

P value

3.313.
52
3.35
7.28

1.64-6.68
1.75-7.05
2.86-3.93
1.44-36.6

< 0.001
< 0.001
< 0.001
< 0.05
< 0.01
< 0.05

3.68
0.154
4.83
0.88
1.16

1.74-3.72
1.37-1.72
1.18-19.70
0.30-2.54
0.28-4.72

< 0.001
< 0.001
< 0.01
< 0.05
> 0.05
> 0.05
> 0.05
> 0.05
< 0.01

GD = gestational diabetes, TM = trimester, * P-value of pre-gestational diabetes and epilepsy were calculated by Fisher's
Exact Test.

Table 4. Potential environmental risk factors during pregnancy

Risk factors

Residence

Maternal exposure
to air pollutants

Employment
Maternal water
consumption

Basra center
North of Basra
South of Basra
West of Basra
East of Basra
No
Oil refineries
Natural gas company
Cement factory
Petrochemical factory
Electrical power station
Fertilizer factory
Yes
No
Home tap water
Bottled water

Patient Group
N = 109
No.
%
50
45.9
23
21.1
11
10.1
23
21.1
2
1.8
71
65.1
3
2.8
5
4.6
5
4.6
5
4.6
11
10.1
9
8.3
8
7.4
101
92.6
10
9.2
99
90.8

Control Group
N = 252
No.
%
167
66.3
31
12.3
13
5.2
27
10.7
14
5.6
229
90.9
2
0.8
4
1.6
2
0.8
3
1.2
8
3.2
4
1.6
19
7.5
233
92.5
18
7.2
234
92.8

P Value

< 0.001

< 0.001

> 0.05
> 0.05
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Table 5. Paternal risk factors
Risk factors
<25
25-29
30-34
35-39
40-44
≥ 45
No

Age (years)

Paternal habits

Occupation

< 20/day
Smoking
20-40
> 40
With risk
Without risk

The whole variables included in the study were
subjected to logistic regression analysis to know
the variables that are associated with CCVDs. It
was observed that the higher birth order, young
or advanced maternal age, maternal influenza,
and maternal phenobarbital intake were found

Patient Group
N = 109
No.
%
24
22.0
12
11.0
20
18.3
15
13.7
17
15.6
21
19.2
53
48.6
10
9.2
36
33.0
10
9.2
14
12.8
95
87.2

Control Group
N = 252
No.
%
31
12.3
58
23.0
66
26.2
49
19.4
23
9.1
25
9.9
129
51.2
6
2.4
105
41.6
12
4.8
17
6.7
235
93.3

P Value

< 0.01

> 0.05

< 0.05

to be independent significant risk factors for
CCVDs. On the other hand, lower birth order,
absence of maternal exposure to air pollution,
and maternal stressful events confer a
protection against the development of CCVDs
(Table 6).

Table 6. Independent variables associated with CCVDs
Variables

B*

Birth order
Maternal age
Influenza
Phenobarbital
Absence of Maternal exposure to air pollution
Absence of Maternal stressful events

0.888
1.53
1.44
0.432
0.160
0.196

SE*

OR

0 .111 0 .412
0 .374 4.65
0.538 4.25
0 .056 1.54
0 .036 0 .852
0 .052 0.822

95% CI

P value

0.331-0.511
2.23-9.68
1.48-12.22
1.37-1.72
0.79-0.91
0.74-0.91

< 0.001
< 0.001
< 0.01
< 0.01
< 0.001
< 0.001

B*: regression coefficient, SE*: standard error

Discussion
This case-control study describes the potential
environmental risk factors for CCVDs in Basra.
The current study reported significantly higher
frequency of CCVDs in first degree relatives of
patients compared to control group (7.3% and
1.2% respectively). A significant association
among first degree relatives of patients with
CCVDs was also reported by Bassili et al in Egypt
(15)
, Stoll et al in France (16), and Correa et al in
Baltimore (17). Increased incidence of CCVDs in
14

the same family suggests genetic influences (4),
or because the family is exposed to the same
environmental factors.
Higher birth order was significantly associated
with higher risk of CCVDs; this is in agreement
with that reported by Taksande et al in India (18)
and Materna-Kiryluk et al in Poland (19). This
finding provides indirect
evidence of
environmental influence in the causation of
CCVDs, which are known to be inherited in a
multifactorial manner (19).
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A significant association between CCVDs and
young maternal age < 20 years and advanced
maternal > 34 years was reported, similar results
were found by Ferencz et al in Baltimore (20),
Reefhuis et al in Atlanta (21). Advanced age is
associated with chromosomal anomalies, which
could be the underlying cause for these
associations.
History of abnormal pregnancy outcomes were
significantly associated with increased risk of
CCVDs, similar results were reported also by
Ferencz et al in Baltimore (20), Cedergren et al in
Sweden (7), and Pradat in Sweden (22). Whether a
history of reproductive problems represents a
proxy for teratogenic exposures or for an
inherent increased susceptibility for CCVDs is
unclear (1).
Maternal stressful events including close relative
death, and job loss were reported in a
significantly higher percent of mothers of
children with CCVDs, similar result was reported
by Carmichael et al in California (23). The exact
mechanism is not known but it was presumed
that increased catecholamine production due to
stress, leads to decreased uterine blood flow
and increased fetal hypoxia that could result in
different types of birth defects (24).
Maternal periconceptional intake of multivitamin and folic acid was significantly
associated with reduced risk for CCVDs in their
offspring's, a similar results were reported by
Beynum et al in Netherlands (3), Botto et al in
USA (25), and Scanlon et al in Atlanta (26). In
contrast, a hospital-based case control study by
Werler et al in Boston didn’t report such
association (27). The maternal methylenetetrahydro folate reductase 677TT genotype is
associated with two folds increased risk of
CCVDs in offspring, especially for a conotruncal
heart defects if mothers did not use folate
supplements (3).
Among maternal illnesses during pregnancy,
there was a significant association with maternal
diabetes. This is in agreement with other studies
in different countries (7,20,28). Both human and
animal studies have demonstrated that diabetic
embryopathy is associated with hyperglycemia

during organogenesis. The precise pathogenic
mechanisms remain unclear. Abnormal glucose
levels disrupt expression of a regulatory gene in
the embryo. Oxidative stress with generation of
free radicals is another possible mechanism (4).
Maternal fever and influenza are also important
risk factors for CCVDs, similar result was
reported by ACS et al in Hungary (29), and Botto
et al in Atlanta (30). Both fever and infection have
documented biological effects on specific
developmental pathways. Altered apoptosis is a
possible mechanism for this association (4).
Maternal epilepsy was significantly associated
with CCVDs in this study; similar result was
reported by Pradat in Sweden (22). It has been
difficult to determine whether maternal seizures
are independently associated with an increased
risk of heart defects (22,31).
Among medication intake during early
pregnancy, this study showed a statistically
significant association of CCVDs with maternal
intake of Ibuprofen, a similar result was
reported by Wilson et al in Baltimore (32). In
contrast, a study reported by Nielson et al in
Denmark (33) has concluded that there is no
evidence that any NSAID is teratogenic. The use
of NSAID during pregnancy poses a potential
threat to the myocardium. Persistent pulmonary
hypertension and premature closure of the
ductus arteriosus were reported in infants
whose mothers took NSAID toward the end of
pregnancy (8).
Maternal use of clomiphene was found to be
significantly associated with an increased risk of
CCVDs; similar results were reported by Bassili et
al in Egypt (15), and Ferencz et al in Baltimore (20).
In contrast, a study by Niebyl et al in USA
showed no association between maternal use of
clomiphene with cardiac defects (9).
Folic acid antagonists (cotrimoxazole) intake
during early pregnancy were also significantly
associated with CCVDs, a similar result was
found by Diaz et al in USA (31) and Czeizel et al in
Hungary (34). Folic acid antagonists act through
different mechanisms including dihydrofolate
reductase inhibitors, impairing absorption of
folate, increasing the degradation of folate, or
15
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affect various
metabolism (31).

other

enzymes

in

folate

For antiepileptic drug, a significant association of
CCVDs with phenobarbital intake during early
pregnancy was found, a similar result was reported
by Cedergren et al in Sweden (7), and Diaz et al in USA
(31)
. These findings are consistent with the view that
phenobarbital may exert a teratogenic effect
through mechanisms other than the depletion of
folic acid, and a direct toxic effect has been proposed
(31)
.

Drinking tea and coffee by mothers during
pregnancy were not significantly associated with
CCVDs in their offspring’s; similar result was
reported by Olsen et al in Denmark (35).
Maternal exposure to ambient air pollutions
during early pregnancy is among the important
environmental triggers of CCVDs, similar result
was reported by Gilboa et al in Texas (13) and Ritz
et al in California (14), who confirmed that
increased ambient air levels of pollutants
(carbon monoxide, ozone, sulfur dioxide,
nitrogen dioxide, and particulate matter) are
associated with increased risk of CCVDs. It was
observed that mutations in fetal DNA may
follow exposure to air toxics during pregnancy
(13)
. This could explain the significantly higher
percent of children with CCVDs living in the
north, west, and south of Basra where factories
like petrochemical factory, Natural Gas
Company, oil refineries, electrical power station,
cement factory, and fertilizer factory are
located.
There was a significant association between
young paternal age <25years and advanced
paternal age ≥45years with CCVDs in their
offspring, similar results were obtained by Bassili
et al in Egypt (15), and Yang et al in USA (36)
possibly through dominant mutations. However,
Cedregren et al in Sweden did not find certain
paternal age effect (7).
The current study did not reveal a significant
association between paternal smoking and
CCVDs in their offspring's. While a study
reported by Cresci et al in Italy (37) and Kuciene
et al in Kaunas (38) had found an increased risk of
CCVDs with paternal smoking. In addition, a
significant association was identified between
16

paternal occupational exposure and CCVDs in
their offspring's, similar result was reported by
Snijder et al in Netherlands (12).
From this study, it can be concluded that birth
order, maternal age, maternal exposure to air
pollutions; maternal stressful events, influenza,
and phenobarbital therapy are independent risk
factors for congenital cardiovascular defects.
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β-thalassemia major is an inherited disease resulting from decrease or total lack of β globin chains.
Patients with this disease need repeated blood transfusion for survival. This may cause oxidative stress
and tissue injury due to iron overload and depletion of antioxidant enzymes.
Evaluation the role of vitamin E, L- carnitine and melatonin supplementation in management of βthalassemia major patients.
Forty five patients with β-thalassemia major were allocated to three groups A, B and C treated with
vitamin E, L-carnitine and melatonin respectively. Serum malondialdehyde, serum reduced glutathione,
serum ferritin, Hb, PCV, MCV, MCH, and MCHC levels and RBCs count were measured before and after
treatment.
A significant decrease was observed in serum malondialdehyde and ferritin level after therapy in all
treated groups; whereas, no significant (P > 0.05) changes in glutathione level after treatment in all
groups. Hb level and RBC count increased significantly in group A (vitamin E), whereas, PCV, MCV, MCH
and MCHC levels did not change significantly in all treated groups.
Vitamin E, L- carnitine and melatonin have beneficial effects of in reducing lipid peroxidation and iron
overload in patients with β-thalassemia major. These antioxidants may increase the life span of RBCs,
which manifested by significant increase in Hb level in vitamin E treated group and significant decrease
in serum ferritin level in all treated groups.
Beta-thalassemia, malondialdehyde, glutathione, ferritin, hematological parameters, vitamin E, Lcarnitine, melatonin.

List of Abbreviation: HbF = fetal hemoglobin, SOD = superoxide
dismutase, HOCl = hypochlorous acid, MDA = malondialdehyde, GSH =
glutathione, TBA = thiobarbituric acid, RBC = red blood cell count, Hb =
hemoglobin, PCV = packed cell volume, MCV = mean corpuscular volume,
MCH = mean corpuscular hemoglobin, MCHC = mean corpuscular
hemoglobin concentration.

Introduction
eta thalassemia is a hereditary anemia
resulting from defects in the production
of β-globin chains. Depending on clinical
severity, three forms are distinguished, namely,
thalassemia major, thalassemia intermedia and
thalassemia minor (1). β-Thalassemia major, is a
clinically severe disorder that results in the

B
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transfusion dependent state which creates a
state of iron overload (2,3). Once reticuloendothelial stores saturate, iron deposition
increases in parenchymal tissues such as
endocrine glands, hepatocytes, and myocardium
(4)
. The toxicity of iron is attributed to its ability
to catalyze free-radical reactions that have lifethreatening consequences. Iron could catalyze
the oxidative breakdown of most biomolecules
such as lipids, sugars, amino acids, DNA etc. (1).
Iron overload induces extra ferritin protein
synthesis but the protein is overfilled with the
extra iron that damages ferritin, with conversion
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to toxic hemosiderin (5). Vitamin E, is an
important lipid-soluble antioxidant in humans,
has been used as a potential agent to help
protection against oxidative stress in
thalassemia patients (6). Due to increased
consumption in homozygous β-thlassemia, low
plasma levels of α-tocopherol, may induce lipid
peroxidation within the red blood cells and
consequently hemolysis (7). Poor physical fitness
is a common problem among thalassemic
patients. L- carnitine plays an essential role in
fatty acid beta-oxidation. In a clinical study, it
was found that L-carnitine seems to be a safe
and effective adjunctive therapeutic approach in
thalassemic patients, and improves their cardiac
performance and physical fitness (8). In the
treatment of thalassemia, newer approaches
have been tried as alternative to standard
therapy. Butyrate analogues such as L-carnitine
have been found to increase fetal hemoglobin
(HbF) synthesis and hence used in treatment of
β- thalassemia. It also protects erythrocytes
from oxidative stress, stabilizes the cell
membrane, increasing the life span of red blood
cells and is found to inhibit apoptosis in different
diseases and that, thalassemic children had
significant DNA double-strand breaks in their
leukocytes and can be ameliorated by Lcarnitine supplementation (1). In a study
conducted by Merchant et al, L-carnitine levels
were found to be lower in thalassemics as
compared to age matched controls (9). Melatonin
is a potent scavenger especially for hydroxyl and
peroxyl radicals, inhibits apoptosis in normal
cells, influences activities and cellular mRNA
levels of antioxidant enzymes including
superoxide dismutase (SOD), glutathione
peroxidase, and glutathione reductase (10).
Recent preliminary results have shown that
melatonin can prevent hypochlorous acid (HOCl)
mediated heme destruction in hemoglobin and
highlights a new mean by which melatonin can
exhibit its protective effect (11).
The aim of this study was to evaluate the effects
of vitamin E, L- Carnitine and melatonin
supplementation on the levels of oxidative stress
(malondialdehyde and glutathione), ferritin and

hematological parameters
major patients.

in

β-thalassemia

Methods
Patients Selection and drugs treatment:
This study was carried out between June 2011
and May 2012 on 45 patients with β-thalassemia
major in Thalassemia Center in Al-Kut Hospital
after giving the informed consent of the patients
and agreement of the hospital, the patient age
ranges were 10-34 years (mean ± SD = 19.12 ±
6.29), all the selected patients s were under
regular blood transfusion and regular chelation
therapy with deferoxamine (Desferal®, and they
did not take any other antioxidants
preparations) at the time of study.
The patients were allocated to three groups and
were treated as follow:
Group A: 15 Patients (9 females and 6 males),
were treated orally with 200 mg/day vitamin E
(United pharmaceuticals, Jordan), 100 mg at
morning and 100 mg at night for three months,
in addition to other drugs prescribed according
to center drug policy.
Group B: 15 Patients (8 females and 7 males),
were treated orally with 30 mg/kg/day Lcarnitine (Ultimate nutrition, USA), taken daily in
two divided doses at morning and night for
three months, in addition to other drugs
prescribed according to center drug policy.
Group C: 15 Patients (9 females and 6 males)
were treated orally with 3 mg/day melatonin
soft gels (Vitane pharmaceuticals Inc., USA)
taken at night at bedtime for two months with a
break for one week between the two months, in
addition to other drugs prescribed according to
center drug policy. (Melatonin was administered
to patients with ages of eighteen years old and
above, since the safety of melatonin in subjects
below eighteen years old has not been
established.
Sample collection and preparation:
Five milliliters of blood were obtained from each
patients by venipuncture, taken on routine visit
to the thalassemia center within the first hour of
visit, and before starting blood transfusion,
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which considered (baseline or before
treatment), and then at every visit to check the
changes in the liver enzymes (to ensure the
safety of administered drug), and at the end of
treatment period (after treatment).
The period of treatment was three months,
except for melatonin, which administered for
two months separated by one week free
interval.
All blood samples were collected in plain tubes;
erythrocytes were separated by centrifugation
at 3000 rpm for 10 minutes, the serum obtained
was used for biochemical analysis.
Assay methods
1- Measurement of serum malondialdehyde
(MDA) level: MDA measurement is based on the
reaction of thiobarbituric acid (TBA) (BDH
chemicals, Ltd. Poole, England) with MDA
forming a pink colored MDA-TBA adduct that its
light absorbance measured at 532 nm (12).
2- Measurement of serum glutathione (GSH)
level: Reduced glutathione was determined
based on the reaction of GSH with DTNB (5,5Dithiobis (2- nitrobenzoic acid)) (BDH chemicals,
Ltd. Poole, England) at pH 8 to produce a colored
complex which absorb light at 412 nm and it is
directlyproportional to GSH concentration (13).
3- Measurement of serum Ferritin: Serum
ferritin level was measured by using minividas
kit (Biomerieux SA, France).
4- Measurement of hematological parameters:
RBC (Red Blood Cell count), Hb (Hemoglobin
concentration), Hematocrit or PCV (packed cell
volume), MCV (Mean Corpuscular Volume), MCH
(Mean Corpuscular Hemoglobin) and MCHC
(Mean Corpuscular Hemoglobin Concentration)
were measured in whole blood on the day of
collection using Micros (60), blood automated
Coulter counter (Horiba ABX, France).
Statistical analysis
Numerical data are presented as mean ± SD. The
paired Student t-test was used to compare data
obtained from each group before and after
treatment, P-value less than 0.05 considered
significant.
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Results
Out of the 45 total numbers of patients involved
in the study, 39 patients completed the study.
While six patients were excluded, one patient
due to marked elevation of liver enzymes
(hepatitis C), two patients due to poor
compliance, two patients due to gastrointestinal
side effects (abdominal pain) and one patient
due to sedative effect of melatonin.
In all treated groups, post treatment serum MDA
level was significantly decreased as compared to
pretreatment (3.9 ± 2.9 µM/L versus 1.74 ± 0.83
µM/L in group A; 3.44 ± 1.7 µM/L versus 2.07 ±
0.93 µM/L in group B; and 3.46 ± 1.3µM/L versus
2.33 ± 1.2 µM/L in group C).
Similarly, post treatment serum ferritin level was
significantly decreased in all treated groups
(6029.2 ± 3250 ng ml versus 4831 ± 3014 ng/ml
in group A; 5435.9 ± 2905 ng/ml versus 4102.8 ±
1645 ng/mL in group B; and 5435.9 ± 2905
ng/mL versus 4391.6 ± 2517 ng/ mL in group C).
On the contrary, post treatment Hb level and
RBC count were increased significantly in group
A only (7.9 ± 1.5 g/dL versus 8.5 ± 1.2 g/dL; 3 ±
0.6
x1012/L
versus
3.3±0.45
x1012/L,
respectively). Concerning post treatment GSH
level, PCV, MCV, MCH and MCHC, no significant
change was observed versus pretreatment in all
treated groups (Tables 1 through 3).
Discussion
Malondialdehyde (MDA), a terminal compound
of lipid peroxidation, is used widely as an index
of oxidative status. Increased plasma MDA levels
have been observed in patients affected by βthalassemia major (14).
Results of present study showed that vitamin E
significantly (P < 0.05) decrease serum MDA
level and these results are in agreement with
results obtained by Palasuwan et al (6). Vitamin E
can transfer its phenolic hydrogen to a peroxyl
free radical of a peroxidized PUFA, thereby
breaking the radical chain reaction and
preventing the peroxidation of PUFA in cellular
and subcellular membrane phospholipids (15).
Although no clinical studies were found about
the effect of L-carnitine and melatonin on MDA
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and some parameters that investigated in this

study in β-thalassemia major.

Table 1. Effect of vitamin E on serum MDA, GSH, ferritin, hemoglobin (Hb), PCV, RBCs, MCV, MCH
and MCHC levels in β- thalassemia major patients
Parameters
Malondialdehyde (µM/L)
GSH(µM/L)
Serum Ferritin (ng/mL)
Hemoglobin (g/dL)
PCV (L/L)
RBC (x1012/L)
MCV (fL)
MCH (pg/cell)
MCHC (g/dL)

Effect of Vitamin E
Pretreatment
3.9 ± 2.9
1.77 ± 0.49
6029.2 ± 3250
7.9 ± 1.5
24.6 ± 5.4
3.0 ± 0.6
79.3 ± 5.1
26.46 ± 2.53
32.33 ± 2.002

Post treatment
1.74 ± 0.83*
1.51 ± 0.15
4831 ± 3014**
8.5 ± 1.2*
26.5 ± 3.6*
3.3 ± 0.45
78.1 ± 3.6
25.85 ± 3.34
32.3 ± 2.38

* = P < 0.05, ** = P < 0.001

Table 2. Effect of L-carnitine on serum MDA, GSH, ferritin, hemoglobin (Hb), PCV, RBCs, MCV, MCH
and MCHC levels in β- thalassemia major patients
Parameters
Malondialdehyde (µM/L)
GSH(µM/L)
Serum Ferritin (ng/mL)
Hemoglobin (g/dL)
PCV (L/L)
RBC (x1012/L)
MCV (fL)
MCH (pg/cell)
MCHC (g/dL)

Effect of L-Carnitine
Pretreatment
Post treatment
3.44 ± 1.7
2.07 ± 0.93*
1.54 ± 0.23
1.57 ± 0.29
6259.7 ± 2269
4102.8 ± 1645**
8.7 ± 0.87
8.8 ± 1.5
27.8 ± 2.7
28.5 ± 4.9
3.58 ± 0.39
3.65 ± 0.68
78 ± 5.8
78.4 ± 7.9
24.4 ± 2
24.1 ± 2.6
31.12 ± 1.177
31.09 ± 0.8964

* = P < 0.05, ** = P < 0.001

Table 3. Effect of melatonin on serum MDA, GSH, ferritin, hemoglobin (Hb), PCV, RBCs, MCV, MCH
and MCHC levels in β- thalassemia major patients
Parameters
Malondialdehyde (µM/L)
GSH (µM/L)
Serum Ferritin (ng/mL)
Hemoglobin (g/dL)
PCV (L/L)
RBC (x1012/L)
MCV (fL)
MCH (pg/cell)
MCHC (g/dL)

Effect of Vitamin E
Pretreatment
3.46 ± 1.3
1.38 ± 0.28
5435.9 ± 2905
7.4 ± 0.85
24.1 ± 3.3
3.23 ± 0.62
75.1 ± 3.8
23.4 ± 2.5
31.38 ± 1.92

Post treatment
2.33 ± 1.2**
1.35 ± 0.46
4391.6 ± 2517**
7.7 ± 0.81
24.9 ± 2.8
3.35 ± 0.53
74.3 ± 4.5
24.2 ± 2.1
31.25 ± 1.17

** = P < 0.001
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The results also demonstrated that oral
administration of L-carnitine significantly (P <
0.001) decreases serum MDA level, in study
done by Ates et al to determine the antioxidant
properties of the L-carnitine in the treatment of
patients with age-related macular degeneration.
The MDA level was significantly reduced at the
end of the 3-month period (P < 0.001) (16). The
present results also found that administration of
melatonin significantly (P < 0.001) decreases
serum MDA level. In one study, Herrera et al
reported that melatonin prevents the oxidative
stress changes induced by intravenous
administration of iron and erythropoietin in
doses commonly used to treat anemia in chronic
hemodialysis patients and had no adverse side
effects, and that oral dose of melatonin (0.3
mg/kg) prevents the increase in MDA level (17). In
addition to that, it was found that melatonin
administration (5 mg daily for 30 days), resulted
in a significant reduction in the MDA level in
elderly primary essential hypertensive patients
(18)
.
The results of present study have demonstrated
a significant decrease in serum ferritin level after
treatment with antioxidants in all groups. These
results were in agreement with results obtained
by Attia et al who reported that administration
of vitamins E, C and A to homozygous βthalassemic patients for twelve months results in
significant (P < 0.05) decreases in ferritin values
(7)
. Glutathione is the most abundant erythrocyte
thiol and a principal reducing agent for
sulphydryl enzymes and hemoglobin, the loss of
function of hemoglobin due to autoxidation is
restored by the intervention of reduced
glutathione (19). The glutathione level did not
show significant (P > 0.05) difference in all
treated groups when compared to before
treatment level.
Red cells from β-thalassaemia patients generally
display a shortened life span with overt
haemolysis. In this condition, the red cell
membrane is under increased oxidant stress
with a threat to membrane integrity. Reduced
glutathione (GSH) prevents oxidative damage to
red blood cells (16).
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Hb level and RBC count showed significant (P <
0.05) increase after treatment with vitamin E
only, Attia et al found that the value of Hb
improve after treatment vitamins (E, C and A) for
twelve months in homozygous β-thalassemic
patients (7). In addition to that, Tesoriere et al
showed that vitamin E significantly (P < 0.05)
increased the RBC count in β-thalassemia
intermedia patients (20). While in groups B and C,
there was non-significant increase in Hb level, ElBeshlawy et al found a significant increase in the
blood transfusion intervals after L-carnitine
administration and improvement in the cardiac
performance and physical fitness in patients
with thalassemia major, and however, there was
no
significant
change
in
hemoglobin
(8)
concentration .
The results also did not show significant (P >
0.05) differences in PCV, MCV, MCH and MCHC
levels after treatment in all treated groups. In a
study, Palasuwan et al reported that PCV and
MCV did not change significantly after treatment
with vitamin E 200 I.U. daily for 3 months in
hemoglobin-E carriers (21). While in another
study, Karimi et al. demonstrated that the
combination of L-carnitine with hydroxyurea
could be more effective in improving
hematologic parameters in patients with βthalassemia intermedia than hydroxyurea alone
(22)
. Di Iorio et al have demonstrated that Lcarnitine administration was effective as
adjunctive treatment of anemia associated with
chronic kidney disease in many β-thalassemic
patients (23). The effect of L-carnitine
supplementation in the present study showed
good activity against MDA serum ferritin level,
but with little activity in improving the
hematological parameters, which may require
increasing the dose or prolonging the treatment
period as were seen in some clinical studies. The
administration of melatonin improved several
hematological parameters, but only the Hb value
showed significant increase. Tesoriere et al
investigated the antioxidant activity of
melatonin in human erythrocytes, exposed to
oxidative stress by cumene hydroperoxide
(cumOOH), and found that melatonin was
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actively taken up into erythrocytes under
oxidative stress, and is consumed in the defense
of the cell, delaying Hb denaturation and release
of hemin. RBCs are highly exposed to oxygen
and can be a site for radical formation, under
pathological conditions, which results in their
destruction. A protective role of melatonin
should be explored in hemolytic diseases (24).
Arushanian et al reported that melatonin leads
to a significant increase in the hemoglobin level
and erythrocyte number (25). In addition to that,
Maulood et al found that melatonin could
improve hematological complications in
bleomycin treated rats (26). Melatonin also was
effective to reverse the deleterious effects of
radiation on the blood parameters in rats in
study by Ozmerdivenli et al (27). Finally, the
thalassemic patients those had completed the
present study were well tolerated the
antioxidant agents, with few adverse effects,
which were mild and limited, no allergic
reactions were seen to any of the antioxidant
agents.
In conclusion, iron overload in β-thalassemia
major, causes tissue injury and organ damage.
The poor compliance of patients with iron
chelation therapy, made the iron chelaters alone
in β-thalassemia major is not sufficient to
neutralize the da8mage induced by free radicals.
The marked role of antioxidants given in present
study in decreasing lipid peroxidation (through
significant reduction of MDA), serum ferritin and
the improvement in some hematological
parameters were encouraging to suggest the
addition of these antioxidants to the classical
drug regimen of β-thalassemia major.
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Ericsson method used to determine whether enriched sperm samples would result in offspring of a
desired gender. It is used in approximately 50 centers in the United States and in many centers
worldwide when scientists and andrologist discovered that sperm samples with high concentrations of
either X or Y bearing sperm could be obtained.
To examine the effect of Ericsson method on gender selection following intra-uterine insemination for
infertile couples.
One hundred infertile couples were included in this study. A programmed ovulation induction for
women was done. Luteinizing hormone and estradiol hormone level were measured. Ultrasonography
was used to detect the number and diameter of follicles and endometrial thickness at menstruation
cycle 1 day before human chorionic gonadotropin injection. Semen analysis was done for all husbands
and density gradient technique with 7% and 17% albumin concentration was performed for sperm
selection in vitro. Intra-uterine insemination was accomplished and pregnancy test was done 14 days
following insemination to detect the level of human chorionic gonadotropin in blood. The gender of
fetus was recorded 4 months following pregnancy by ultrasonography.
Twenty two (22%) out of one hundred women become pregnant. According to gender, live birth babies
distributed into thirteen male babies (76.64%) and only four female babies (23.36%). One pregnant
woman delivered twins following intra-uterine insemination.
It is concluded that Ericson method is a simple and effective technique for gender selection when
infertile couples seek to have a baby by intra-uterine insemination.
Gender selection, Infertile couples, Intra-uterine insemination, Ericsson method.

List of Abbreviation: E2 = estradiol, FSH = follicular
stimulating hormone, hCG = human chorionic gonadotropin, LH =
luteinizing hormone, IUI = intrauterine insemination, IVF = in vitro
fertilization, PGD = preimplantation genetic diagnosis, TSH = thyroid
stimulating hormone.

Introduction
ver centuries, couples and individuals
with or without their partner’s
knowledge have tried to influence the
sex of their babies. Following the ancient
Chinese astrological birth chart, couples
matched the mother’s time of birth to the

O

month of proposed conception to select a baby’s
gender. Ancient China still used today (1). The
other theory was founded by Hippocrates, Greek
Physician who believed that male develop on the
right side of the uterus, and females on the left.
Women were instructed to have sex lying on
their right side, if they desire a boy (2).
The other old theory described by Leviticus, the
Talmud was instructed the woman to have an
orgasm before the man to conceive a male, and
vice versa for a female baby. Early Greeks
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(Anaxagoras -500 to 428 BCE) often tied off the
left testicle with twine during intercourse,
hoping to produce a son, and the right testicle, a
daughter (3). In 20th century, scientists prescribed
a high-protein diet for women wishing to
conceive a boy (4). Sperm sorting utilizes the
technique of flow cytometry to analyze and
'sort 'spermatozoa. During the early to mid
0891s, Johnson et al (5,6) was the first to sort
viable whole human and animal spermatozoa
using a flow cytometer and utilized the sorted
motile sperm for artificial insemination .
Recently, two major types of pre-implantation
methods can be used for social gender selection.
The Ericsson method, which is used to
determine whether enriched sperm samples
would result in offspring of a desired gender,
was first applied in a clinical setting in the 1970s
by Dr. Ronald J. Ericsson (7), and in vitro
fertilization
(IVF)/preimplantation
genetic
(8)
diagnosis (PGD) technique
in which, the
embryos of the desired gender are implanted
back in the mother's uterus. Thus, the goal of
this work was to examine the effectiveness of
Ericsson method to determine the desire gender
following IUI of infertile couples.
Methods
This study was carried out in the High Institute of
Infertility Diagnosis and Assisted Reproductive
Technologies, Al-Nahrain University, through
October 2011 till December 2012. One hundred
infertile couples were included in this study for
gender selection. Couples were carefully
managed, through detailed history (IVF indicated
cases were excluded) viewing all previous
investigations. Men with normozoospermia and
mild male infertility factors (those with mild
oligozoospermia, mild asthenozoospermia, and
those with leucocytospemia) were all included.
The spouses with anovulatory causes (except
resistant cases of polycystic ovary syndrome and
endometriosis), unexplained infertility and
hostile post coital test were involved in this
study.
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Female investigation
The average women age that included in this
work was 27.7±3.4 years old (ranged between
21 to 36 years). All the women had full detailed
history, and complete physical examination
done by the gynecologist. Hormonal analysis was
done through menstrual cycle at days 2-3, 11-12
and 21-22 includes serum prolactine hormone,
luteinizing hormone (LH), follicular stimulating
hormone (FSH), thyroid stimulating hormone
(TSH) and estradiol hormone (E2). Then at mid
luteal phase, progesterone level was measured
too. A serial vaginal ultrasonography was carried
out to check the ovulation status, size of the
uterus, endometrial thickness, size of each
ovary, number and size of antral follicles, on day
12-14 of the cycle. The tubal patency was
examined by hysterosalpingography and /or
diagnostic laparoscopy (9).
Male examination
The husbands were examined by a consultant
urologist. Semen sample (100) was obtained via
masturbation after an abstinence period of 3-5
days, collected directly into a clean, dry and
sterile disposable Petri dish. Each sample was
transported to the semen examination
laboratory immediately and allowed to liquefy in
an incubator at 37 °C. After complete
liquefaction, the semen was analyzed by a
macroscopic and microscopic examination using
the standards of World Health Organization (10).
In vitro preparation of semen for gender
selection
The semen of infertile men complaining of mild
oligoasthenozoospermia was prepared in vitro
using albumin discontinuous density gradients.
The two albumin density gradients 7% and 17%
were prepared by the dilution of human albumin
20 % (Biotast Pharma GmbH, Germany) with
Hams-F12 medium (Sigma-Aldrich-USA). The
procedure of semen preparation in vitro was
depending on Ericsson method (7) with a
modification in using centrifugation at 4000 RPM
for 20 minutes. Microscopic examination was
done using 10 µl of last fraction from the top of
tube and the results of certain sperm characters
were reported.
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Intra-uterine Insemination
Hundred spouses who prepared for IUI were
involved in this study. About 0.3-0.5 ml of the
prepared semen was aspirated into 1 ml syringe
and attached to endo-cervical catheter
(Gynetics, Belgium) and used for IUI. The IUI was
done as described by Vermeylen et al (11). All the
women instructed to be in supine position on
the side of ovulating ovary for 30 minutes. Luteal
support was started from the next day after
insemination by using progesterone tablets
(Duphaston® 10 mg; Solvay- Holland) twice daily
for 2 weeks then a blood sample was obtained
from the female to test for human chorionic
gonadotropin (ß-hCG). The pregnant women
were followed for fetal gender determination
from 16 week gestation on ward and the
number of delivered babies was recorded
thereafter.
Statistical analysis
This was performed using SPSS (Statistical
Package of Social Science; version 17.0 LED
Technology, USA) and Microsoft Excel Work
Sheet 2007). The results were expressed as

mean ± standard error of the mean (SEM).
Paired sample t-test and Chi-square were used
to compare between the results depending on
the nature of data. The differences between the
values were considered statistically significant if
the P was lower than 0.05 (12).
Results
Table 1 showed different certain sperm function
parameters before and after activation using
albumin discontinuous density gradient of 7%
and 17%. The mean of sperm concentration
after in vitro activation was significantly (P <
0.05) decreased compared to before activation.
There was a significant (P < 0.05) increase in
active sperm motility grade A and grade
B following in vitro activation compared to
before activation. The percentage of sperm
motility grade C and grade D was significantly (P
< 0.05) decreased after activation than that of
before
activation.
The
percentage
of
morphologically normal sperm after activation
(68.37 ± 1.68) was significantly (P < 0.05) higher
than that of before activation (44.78 ± 1.29).

Table 1. Sperm parameters of men semen whose spouses become pregnant after in vitro activation
by discontinuous density gradient technique

Parameters
Sperm concentration (x 106/ml)
Grade A
Grade B
Sperm motility (%)
Grade C
Grade D
Morphologically normal sperm (%)

In vitro activation by 7%-17%
density gradient technique
Before
After
51.75 ± 1.87
25.28 ± 1.33
10.15 ± 1.26
57.70 ± 2.05
31.36 ± 1.44
32.58 ± 1.18
29.44 ± 0.72
6.71 ± 0.68
29.05 ± 1.55
3.01 ± 0.52
44.78 ± 1.29
68.37 ± 1.68
* (P<0.05)

Table 2 show the rate of pregnancy following IUI
of 100 women involved in this study. There were
twenty two out of one hundred women become
pregnant (22%) and the seventy eight women
did not get pregnant. The statistical analysis
found a significant difference (P < 0.01) between
them.

T test value
10.37 *
6.849 *
5.010 *
7.925 *
3.103 *
5.076 *

The total male babies was thirteen and the
percentage of male sex selection was (76.64%),
when one women pregnant with twins males
babies, while only four female babies
delivered which give 23.36% percentage (Table
3).
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Table 2. Pregnancy rate following IUI of 100
women
Status
No.
%
Pregnant
22
22
Non- Pregnant
78
78
Total
100
100
Chi-square value = 9.644 **
Sixteen pregnant women reach full term and
delivered 17 babies representing 73.9%, while
the remaining six sustained trimester abortion.
Table 3. Distribution of Live birth according to
gender
Gender
Male
Female
Total

No.
Percentage (%)
13*
76.64
4
23.36
16
100
Chi-square value = 9.25 **

*One pregnant women delivered twins male, ** = P < 0.01

There was a significant (P < 0.01) higher
percentage of term pregnancy compared to
abortion out of the twenty two pregnant
patients (Fig. 1).

Fig. 1. Percentage distribution of pregnant
status according to parturition and abortion
Discussion
The sperm preparation and activation in vitro by
discontinuous density gradient technique using
7% and 17% albumin concentrations showed a
significant improvement in sperm active motility
grades A and B. This improvement in active
sperm motility may be resulted from the effect
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of the technique, which removed the seminal
plasma, pus cells and agglutinated spermatozoa
(13)
. This (7% and 17%) albumin concentration for
IUI was also used by Ericsson method for sex
selection (14).
In this work, there was a modification in
Ericsson method by using discontinuous density
gradient procedure. This technique is used in
different fertility centers worldwide because of
the best results obtained in the last fraction of
sperm with high active motility and
morphologically normal sperm percentage, free
from debris, round cells, immotile spermatozoa
(15)
. Therefore, the procedure of preparation by
this technique improves both the sperm motility
and percentage of morphologically normal
sperms (16). In addition to that, using human
serum albumin for sperm preparation will
enrich the medium with high amount of
adenine monophosphate, which enhance sperm
motility by fueling its energy and increase the
number of highly active motile sperms (17).
Furthermore, albumin act as antioxidant in a
way that it did not protect against DNA damage
induced by NADPH, but is extremely effective at
preventing DNA fragmentation arising from the
suppression of glutathione peroxidase activity
with mercapto-succinate (17).
Out of the one hundred couples inseminated
only twenty two got pregnant (22%), six ends
with trimester abortion while the others got full
term pregnancy. The pregnancy success rate
following IUI was higher than that of IUI results
in other studies (18-20) which range from 14%21%.
The higher successful rate of pregnancy in this
study could be attributed to the following facts:
1. the use of human serum albumin technique as
centrifugation media, which was not used in
those studies that may give lower pregnancy
outcome (21).
2. Preparation of the women for IUI in this study
e.g. Ovulation induction and timing of
insemination used) depend on criteria of
previous study conducted in the Institute by AlDujaily and Abo-Regheef (22) which gave a high
pregnancy rate too.
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3. The average ages of women got IUI was 30
years old. It has been found that age of the
patient is a significant influencing factor in the
success of IUI (23). In those women over the age
of 40, the pregnancy rate following IUI is very
low (24).
Gender selection outcome: The pregnancy
success rate was 22%; six cases ends with first
trimester abortion, 75% of the delivered babies
were male, while only 25% of the delivered
babies were female babies. These results
obtained match the results obtained by Dr.
Ericsson method for sex selection (7). The high
incidence of male gender results can be
attributed to the fact that discontinuous albumin
density gradient result in clean fraction of
concentrated sperms free from debris, round
cells, immotile spermatozoa (25). Moreover, Y
chromosomes will be concentrated at the
bottom layer of the centrifuge as the light Y
chromosome can move rapidly down the
different layers of albumin concentration in
contrast to X chromosome which has higher
molecular weight and hence cannot emerge
easily from the high albumin concentration used
in the discontinuous density gradient
centrifugation. This gives high yield of male
babies delivered to women inseminated using
this method. However, the most important
factor that may halt the increase in male sex
selection in this study not more than 75% with
percentage of 22% pregnancy rate is that all the
couples are infertile which in turn interfere with
the results of insemination by a sufficient
number of male sperms (26). As most of the
semen samples were obtained from infertile
men, this will increase the incidence of low
number of male sperms before density gradient
technique compared to fertile men semen.
On the other hand, out of the twenty two
pregnant patients only two patients got twin
pregnancy (9%) and one of them was aborted in
the first trimester. The incidence of multiple
pregnancies (twins) may result from fertilization
of more than one oocyte due to ovulation
induction programs. A major concern for couples
undergoing any fertility treatment is the risk of

multiple pregnancies. For those couples
undergoing ovulation induction with clomiphene
alone, the risk of twins is about 11% (27). For
those couples treated with superovulation/IUI,
the risk of twins is about 16% (28).
The present study concluded that gender selection
by Ericsson method is easy and effective
procedure to enhance the desire of the infertile
couples.
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Shortening the onset time of sensory block is a practical goal to improve the quality of epidural
anesthesia. The addition of Neostigmine to a local anesthetic solution is one of the ways used during
epidural anesthesia to perform this goal.
To examine the onset time of sensory block and intensity of motor block during epidural lidocaine
anesthesia with and without Neostigmine addition to the epidural solution and to compare
haemodynamic changes and any associated side effects.
We made two groups of twenty patients, each of both the sexes ranging from 20-80 years age group of
American Society of Anaesthesia (ASA) Grade I & II, selected for abdominal surgery; group I (epidural
administration of 17 ml of 2% Lidocaine plus 1 ml of normal saline); group II (epidural administration of
17 mL of 2% Lidocaine plus 500 µg Neostigmine in 1 ml of normal saline). The sensory block was
assessed by pinprick method; the motor block was assessed by using Bromage scale. The hemodynamic
changes, post epidural shivering, and side effects of epidural Neostigmine were also recorded.
The onset time of sensory block up to T10 dermatome was significantly more rapid in the group II
(8.95±2.44 minutes) than that of the group I (25±4.32 minutes). The upper level of sensory block was
also significantly higher in group II, regarding intense motor block it was significantly in group II (13.11±
5.52 minutes) while in group I it was 30.2± 6.4 minutes; this represents the stage of just being able to
flex knee but full flexion of foot (Bromage Scale). Post epidural arterial blood pressures and heart rates
were not statistically different between both groups. No significant difference was also noticed
considering associated side effect (nausea, vomiting, hypotention and shivering).
Addition of Neostigmine 500µg to 2% Lidocaine shortened the onset of sensory block with rapid
cephaled spread with more potent motor block without increasing side effect.
Epidural, Neostigmine, Lidocaine, Onset of sensory block and Motor block.

List of Abbreviation: ASA: American society of Anesthesia,
L2:Second lumbar dermatomal nerve supply, L2: Second lumber intervertebral space, L3: Third lumber inter-vertebral space, L4: Fourth lumber
inter-vertebral space, LA: Local anesthetic, S5: Fifth sacral dermatomal
nerve supply, T10: Tenth thoracic dermatomal nerve supply, T6: Sixth
thoracic dermatomal nerve supply.

Introduction
ocal anaesthetic agents can produce
unwanted side effects such as motor and
autonomic block. Their onset may be slow
and have limited duration of action. At higher

L

doses, there is a risk of cardiotoxicity and central
nervous system side effects. For these reasons,
other drugs are sometimes co-administered to
utilize their synergistic analgesic properties and
to limit the local anesthetic dose requirement (1).
A variety of drugs have been studied more
recently to try to improve the quality of
neuraxial blockade, and speed the onset of
action. Neostigmine, a cholinesterase inhibitor,
is more recent addition to the list of epidural
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anesthesia for analgesia. Recently, epidural
Neostigmine was studied for analgesia during
labor (2-4). It acts by inhibiting acetyl
cholinesterase and preventing the breakdown of
acetylcholine, increases the concentration of
acetylcholine available to bind muscarinic and
nicotinc receptors, in the dorsal horn of spinal
cord provides analgesia, and also it enhances the
duration and intensity of epidural anesthesia (5).
All previous studies were designed to evaluate
the effects of adding Neostigmine to mixture of
Lidocaine for epidural analgesia. The onset of
action is 10-15 minutes (6) (10-20 minutes) (7).
Alkalizations of local anesthetic solutions has
also been used to increase the speed of onset of
local anesthetic by increasing the concentration
of the nonionic form of the drug; more drugs are
available to penetrate the lipid nerve cell
membrane to produce more rapid intramural
diffusion (5).
Methods
This prospective randomized clinical study was
conducted at Al-Yarmouk Teaching Hospital,
Baghdad, Iraq in the period of 1st of November
2012 to 1st of March 2013 on 40 patients ASA
classes I, II of either sex, age ranged 20-80 years
old, height 160-180 cm. and weight 60-100 Kg.
Scheduled for elective operation under epidural
anaesthesia.
Selection of subjects was made after excluding
patients who had: absolutecontra indications for
epidural anaesthesia such as, coagulation
disorder, spine deformities, allergy or
anaphylaxis to drugs, history of drug abuse,
psychological disorder, and uncooperative
patients. The patients were divided into 2 groups
each group included 20 patients:
Group I received 2% Lidocaine hydrochloride 17
ml with 1 ml normal saline.
Group II received 2% Lidocaine hydrochloride 17
ml +Neostigmine 500 µg in 1 ml normal saline.
A complete preanaesthetic evaluation was
carried out, baseline pulse rate, blood pressure,
ECG, SPO2 were recorded. All patients were
preloaded 15 minutes prior to epidural
anesthesia with 500 ml ringers lactate solution.
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No premedication was given to the patients. The
epidural procedure was done while the patients
were in sitting position, under full aseptic
technique and after skin infiltration with 2%
plain Lidocaine, then epidural block was
performed at level (L2 – L3) or (L3 – L4)
interspaces with a touhy needle size 16 then
epidural catheter was advanced 5 cm into the
space, the test dose with separated syringe from
main dose contain 3 ml 2% Lidocaine with 15
mcg
epinephrine
(1:200,000)
was
1st
administrated to exclude possible of occurrence
of accidental intrathecal or intravenous injection
and then followed after 3 minute interval by
main dose. Patient's age, weight, height, and
duration of surgery were recorded, patients
were then observed for the following:
1. Time of drug administration (test dose, main
dose).
2. Time of onset of sensory block at several level
dermatomes (S1, S5, L2, T10, T6).
3. Time of motor block.
4. Intraoperative vital parameters.
The sensory block was assessed by pin prick
method at 2 minutes intervals for 20 minutes,
using 21 gauge needles in cephalic to caudal
fashion along the left anterior axillary line by a
blinded observer. The onset of sensory block
was defined as loss of sensation to a bilateral pin
prick which was tested every 2 minutes at level
of dermatomes mentioned above. Time of
maximum cephalic spread was defined as time
from onset of analgesia up to highest level of
sensory analgesia achieved. The time of
occurrence of motor block was assessed using
bromage scale (Table 1) (8). Surgery was
permitted only when the block was adequate in
density and spread an upper sensory level of T6
and lower S5 were considered to be appropriate.
Any need to intravenous sedation or analgesia
was recorded. Side effect such as nausea and
vomiting, shivering were recorded during
surgery. Fluid management was done according
to requirements including fluid deficit,
maintenance, and blood loss.
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Table 1. Bromage Scale
No.
1
2
3
4

Grade of Motor Block
Full flexion of knee and foot
Just able to flex knee but full flexion of foot possible
Unable to flex knee but flexion of foot possible
Unable to flex knee and foot

Results
With taking in consideration patients’ age
(years), weight (Kg), and height (cm), ASA status,
surgical time and the distribution of the surgical
procedures, demographic data were compared
in both two groups; there was no significant
difference between them.
Anesthetic characteristics of the two groups
regarding the onset time of sensory block up to
T10 dermatome was significantly more rapid in
group II as shown in Table 2 and Fig. 1. Also the
time to maximum cephalic spread to the level of
T6 was also significantly more rapid and intense
in group II; there was no excessively higher block
in either group.

Degree of Motor Block
No Block
Partial Block
Almost Complete Block
Complete Block

more intense and there was loss of motor
function in group II as shown in table 3 and Fig.
2.
Bromage Scale
Full flexion of the
knee
Just able to flex
knee but full flex
foot
Unable to flex knee
but full flex foot
Unable to flex knee
and foot

Group
I
II

Mean±SD
25.23±4.12
10.4±2.83

I
II

30.2±6.4
13.11±5.52

I
II
I
II

33.4±7.22
16.74±6.73
42.0±8.32
22.42±7.03

P value
0.034*
0.020*
0.008*
0.002*

Table 2. Sensory Block in Different Times
Level of
Dermatome
S5
S1
L2
T10
T6

Group

Mean±SD

P Value

I
II
I
II
I
II
I
II
I
II

20.0±3.74
6.53±2.39
15.0±3.22
4.63±2.41
10.0±2.44
3.65±2.09
25.0±4.32
8.95±2.44
32.0±4.53
13.26±3.43

0.002*
0.003*
0.009*

Fig. 2. Assessment of Motor Block in Different
Times

0.008*
0.016*

Fig. 2. Time of Sensory Block in Different Times
Regarding motor block, which was assessed by
Bromage Scale, the motor block was significantly

The haemodynamic changes regarding arterial
blood pressure and heart rate show no
difference
between
both
groups
as
demonstrated in the table 4 and 5.
Regarding associated side effects, there was no
significant difference between both groups, in
fact 4 patients complain from nausea and they
have received IV medication (metoclopramide,
dexamethasone, and ranitidine), 2 patients
complain from vasovagal attack and they have
received IV atropine. The incidence of
hypotension was less the same in both groups,
only 2 patients received 6mg IV ephedrine no
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vomiting and no shivering was recorded in both
groups (Table 6).
Table 4. Arterial Blood Pressure Monitoring in
Different Times
Systolic Blood
Pressure
Pre-induction
After 5 minutes
After 10 minutes
After 30 minutes
Diastolic blood
pressure
Pre-induction
After 5 minutes
After 10 minutes
After 30 minutes

Group I
Mean±SD

Group II
Mean±SD

130.43±23.66
140.54±21.7
130.49±18.84
120.86±21.65

140.79±27.03
136.47±24.45
130.74±24.22
129.47±21.97

Group I

Group II

80.23±9.7
60.22±6.88
72.12±7.34
74.22±6.4

78.05±11.54
74.37±9.69
70.95±9.94
71.74±12.19

Table 5. Pulse Rate in Different Time Intervals

Pulse rate

Group I
Mean±SD

Group II
Mean±SD

Pre-induction
After 5 minutes
After 10 minutes
After 30 minutes

80.30±13.55
84.86±16.44
88.23±17.43
84.55±15.34

80.21±14.44
85.32±17.22
80.53±15.66
77.74±14.56

Table 6. Associated Side Effect
Complication
Hypotension
Vasovagal Attack/Bradycardia
Nausea
Vomiting
Shivering

Group I
Count %
2
20
0
0
2
20
0
0
0
0

Group II
Count %
2
20
2
20
2
20
0
0
0
0

Discussion
The result of our study shows that the addition
of 500 µg Neostigmine as adjuncts with
Lidocaine in Epidural anaesthesia reveals
significant finding regarding accelerating the
onset of sensory block and intensity of motor
block.
The mechanism by which Neostigmine speed the
onset in epidural anesthesia is not clear. As we
know, alkalization of the local anesthetic
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solutions is known to shorten the onset time of
sensory block (5). The pH values of the 2%
Lidocaine solutions used in this study, Lidocaine
and Neostigmine, normal saline-Lidocaine
solutions, were not different. Therefore, the pH
changes cannot explain this result. Neostigmine
is an anticholinesterase drug and several studies
have demonstrated that the use of epidural
Neostigmine is associated with less adverse
effects and the proposed mechanism of
analgesia is by drug spreading into cerebrospinal
fluid (CSF) at the rate of 1/10th the epidural dose
(9-11)
.
Other studies show the effect of using
Neostigmine in intravenous regional anaesthesia
(IVRA), the addition of Neostigmine in (IVRA)
produced significantly reduced onset times of
sensory and motor blocks while prolonging their
recovery times. These findings are in agreement
with those of Turan et al. (12). However,
McCartney et al (13) observed merely a reduced
motor block onset time in their Neostigmine
group. Prolongation of the sensory block may be
related to the newly discovered acetylcholinemediated sensory regulatory mechanism
controlled by the motor system (14), and the
prolonged motor block may be the result of the
nicotinic agonistic effect of Neostigmine at the
neuromuscular junction (15,16).
Lauretti et al, have proven that epidural
Neostigmine in lignocaine produces dose
independent analgesia (11).
Chittora et al in their study have concluded that
epidural Neostigmine with lignocaine at a dose
of 100 mg provides prolonged analgesia with
lesser adverse (17). We found much difference in
the onset of anaesthesia between the two
groups, which was not comparable to onset time
recorded by Harjai et al who used 100 µg and
200 µg of Neostigmine and showed no much
difference in onset of sensory block with control
group in their study; mean time of onset was
found among three groups (Mean sensory block
in control group was 8.33 ± 0.48, 100 µg
Neostigmine 8.50 ± 0.78 and in 200 µg
Neostigmine 8.60 ± 0.77) .The average level of
sensory block was around T8 (18).
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In this result the time to maximum cephaled
spread was definitely shortened in group II and it
was statically significant, while in Kiran et al
study (19), the time of maximum cephaled spread
was also shortened but statically not significant.
The intensity of motor block as shown in our
study was significantly more potent in Group II,
in comparison to other study, which was done
by Chittora et al shows using Neostigmine
induce more potent analgesia in epidural
anesthesia (17). The mechanism by which
Neostigmine acts to speed the onset of sensory
block is not clear; this may be due to synergistic
effect between Lidocaine and Neostigmine, as
Neostigmine being a quaternary amine, it does
not cross blood-brain-barrier and by intrathecal
(IT) route provides analgesia via M1 and M2
receptors in the spinal cord, inhibiting the
breakdown of acetyl choline (ACh) (20), ACh
induces analgesia by increasing cyclic guanidinomono phosphate by generating nitric oxide (21),
autoradiographic studies have shown muscarinic
binding in substantia gelatinosa and to a lesser
extent in lamina 2 and lamina 5 of dorsal gray
matter of spinal cord (22). Neostigmine also
displays peripheral and supraspinal analgesic
activity, however the dose necessary to achieve
this seems to be higher (23).
Kirota et al reported that Lidocaine dosedependently inhibited the cyclic adenosine
monophosphate formation in Chinese hamster
ovary cells (24). Moreover, Li et al showed that
Lidocaine inhibited both substance P binding and
substance P–evoked increases in intracellular
calcium (25). Therefore, the combination of local
anesthetics and Neostigmine may effectively
inhibit multiple areas of neuronal excitability.
The changes in vital parameters of both
cardiovascular and respiratory system by
different doses of neostigmine with lignocaine
were studied by Altintas, Klamt and Minovsky
their results correlate well with our studies, as
heart rate, blood pressure and respiratory rate,
remained stable (26,29). The associated incidence
of nausea and vomiting in our study was
remarkably reduced about 2% in comparison to
Kirota et al study (24) which was (5-10%) while it

was the same as our study in comparison with
the study of Kiran et al which was (2%) (19).
In conclusion, addition of Neostigmine 500 µg to
2% Lidocaine shortened the onset time of
sensory block, rapid cephaled spread with more
potent and more rapid onset motor block
without significant increase in side effect.
We recommend to study a larger number of
patients with longer duration of monitoring to
evaluate the analgesic and sedative effect of
Neostigmine as adjuncts in epidural anaesthesia
through the use of the drug in different doses
and to encourage the use of Neostigmine as
adjuncts in epidural anaesthesia for its efficacy
in speed the onset of sensory block and its
potent motor block.
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Despite the well-accepted success of laparoscopic cholecystectomy (LC) in the elective treatment of
symptomatic gallstone, the safety and the efficacy of this technique has been subjected to some debate
in the setting of acute cholecystitis (AC).
To evaluate our institution’s experience with early LC and to evaluate the safety and effectiveness of LC
in the treatment of AC.
Eighty nine patients were diagnosed as having AC based on the clinical, laboratory and ultrasound
findings;
80
patients
were
divided
randomly
into
two
equal
groups.
Group 1 included 40 patients who had early LC for AC within one week from onset of the symptoms and
group 2 included 40 patients who had late LC around 6 weeks from onset of symptoms as interval LC
after conservative treatment.
No significant difference in the conversion rate (in early group 8 patients (20%) versus delayed group 6
patients (15%). Complication rate was insignificant (in early group 4 patients (10%) versus delayed
group 3 patients (7.5%). The delayed group had a significantly shorter operative time (early group =
128±53.5 min versus delayed group = 107±50.1 min) and significantly shorter postoperative stay (early
= 2.4±3.2 days versus delay = 1.4±1.4 days). The early group had a significantly shorter total hospital
stay (early = 5.5±3.1 days versus delay = 8.5±4.5 days). The male gender had a significant higher
conversion rate in both groups.
Early LC can be performed safely in most patients with AC and it is considered as effective treatment,
allows significantly shorter total hospital stay with no significant differences in conversion rate or
complications compared with delayed LC, in the hands of a safe and well trained surgeon.
Early laparoscopic cholecystectomy, acute cholecystitis.

List of abbreviation: LC = laproscopic cholecystectomy, AC =
acute cholecystitis, ACC = acute calculus cholecystitis, GB = gall bladder,
BMI, body mass index

Introduction
aparoscopic cholecystectomy (LC) became
the gold standard treatment for
symptomatic cholecystolithiasis, but the
appropriate timing for LC in acute cholecystitis
(AC) remains controversial (1,2). Although a wide
range of surgeons prefers the delayed policy of
operation, however a considerable number of
reports and randomized trials on the role of

L

early LC in AC (within one week of onset of
symptoms), have shown that it is a feasible and
safe procedure, with shorter total hospital stay
(3-5)
.
In spite of distorted biliary anatomy,
inflammatory edema (6), adhesions and difficult
dissection accompanying AC, which may
increase complications and conversion rate, and
led to consider AC as a relative or absolute
contraindication to early LC (7), but with better
experience, training and new technologies have
37
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widened the range of AC management to
include LC (8-11).
It was found in many studies that LC within 24,
48, and 72 hours from onset of AC, was
associated with reduction in total hospital stay
and operative time, without change in
complications or conversion rate in comparison
with delay LC, and avoid the risk of failed
conservative treatment (12-14).
Many published studies showed that about (3558%) of patients with acute calculus cholecystitis
(ACC) were readmitted as emergencies, some
with
biliary
pancreatitis,
necessitating
laboratory, X-ray investigation and high costs, in
the conservative treatment period (¹⁵,¹⁶). In
addition to “patients suffering, loss of work
hours and income, and the effect on the
community as a whole”. This philosophy of
delayed treatment denies those patients
presenting with AC from the advantages of early
laparoscopic approach.
The aim of this study is to demonstrate the
safety and efficacy of early LC in ACC at AlKadhimyia Teaching Hospital.
Methods
A prospective randomized clinical trial was
conducted at the department of surgery at AlKadhimiya Teaching Hospital, Baghdad-Iraq,
between January 2010 and February 2012.
Eighty nine patients diagnosed as an acute
cholecystitis were enrolled in this study.
The diagnosis of AC was based on the following
diagnostic criteria. Right upper quadrant or
epigastric acute abdominal pain, with
tenderness under the right costal margin and
localized peritoneal signs with or without fever
(≥ 37.5 °C) and/or leukocytosis more than
10,000/mm³,
ultrasonographic
features
suggestive of inflammation demonstrating
gallstones, gallbladder (GB) wall thickness < 5
mm,
edematous wall,
GB distension,
pericholecystic fluid collection and positive
ultrasonographic Murphy’s sign. The diagnosis
of AC was finally confirmed by histopathological
examination of the excised GB. These were
inclusion criteria for our study.
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Exclusion criteria were, age older than 70 year,
no documented gallstones, those who had
obstructive jaundice, biliary pancreatitis and
those with comorbid diseases, which may need
intensive care unit after the operation. By these
criteria, 9 patients were excluded.
The remaining 80 patients were divided into two
groups based on the length of time from onset
of acute symptoms to surgical intervention.
Forty patients had “Early” LC (group 1) within
one week from onset of symptoms and 40
patients underwent “interval” LC (group 2)
performed around 6 weeks from onset of
symptoms.
Informed consent was obtained, and both
groups admitted to the surgical ward were
initially treated conservatively with medical
treatment which included nil by mouth,
intravenous fluid, parenteral third-generation
cephalosporines and metronidazole, these
agents were continued for at least 24 hours
postoperatively in group 1. While in group 2,
patients were discharged after improvement to
arrange for interval LC after around 6 weeks.
Postoperatively in both groups, the patients
were advised to come for follow up after 7 days,
1 month and 3 months after discharge.
Standard four-trocar technique was employed
for LC in both groups. Dissection of the related
structures to the GB went smoothly in some
cases because of tissue edema. In others,
difficulties were encountered in the form of
adhesions between omentum and GB,
duodenum and GB, dissection of cystic duct and
artery in Callot's triangle or the bed of GB. For
that reason; modifications were used in some
operations of early group to make exposure and
dissection of GB easier, as aspiration of GB
contents and the use of sharp grasper to retract
the thick GB wall.
Statistical Analysis
Variables were compared using Student’s t test
and data were presented as mean ± standard
deviation. Statistical analysis was performed
using chi-square test, and Fisher’s exact test
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using SPSS version 10. Significant results were
considered when the p value was less than 0.05.
Results
Eighty patients were enrolled in the present
study. These patients were divided into two
groups; Group 1 included 40 patients diagnosed
as having ACC underwent early LC within 1 week
from onset of symptoms. Group 2 included 40

patients underwent delayed LC around 6 week
from onset of symptoms.
The demographics features of both groups were
matched statistically in terms of age, gender and
body mass index (BMI). Of the patients, 60 were
females (75%) and 20 were males (25%) as
shown in table 1.

Table 1. Demographic Features

Characteristics
Age (years)
Gender (F:M)
BMI

LC within 1 week
N = 40
mean ± SD
44 ± 16
2.3 : 1
27.9 ± 4.6

LC after 6 week
N = 40
mean ± SD
42 ± 14
4: 1
28.2 ± 6.9

P Value
0.78
0.13
0.85

LC = laparoscopic cholecystectomy, BMI =body mass index

A statistically significant difference was found
between the two groups at the time prior to
surgery (P < 0.05). Pain, temperature, and the

WBC were more in group 1. Moreover the GB
wall thickness, and pericholecystic fluid were
prominent in group 1 (Table 2).

Table 2. Clinical features and US findings prior to surgery

Parameters
Upper abdominal pain
Fever (37.5 °C)
Murphy's sign
WBC > 10×10⁹/L
Gallstones
Thick-wall gallbladder
Ultrasound results
Pericholecystic fluid
Ultrasound Murphy's
History of DM
Prior abdominal surgery

LC within 1 week
(N = 40)
No.
%
40
100
30
75
25
62.5
31
77.5
40
100
36
90
8
20
25
62.5
3
7.5
16
40

LC after 6 week
(N = 40)
No.
%
12
30
4
10
5
12.5
11
27.5
40
100
20
50
2
5
5
12.5
6
15
14
35

P Value
< 0.05
< 0.05
< 0.05
< 0.05
0
0.01
0.01
< 0.05
0.08
0.53

LC = laparoscopic cholecystectomy, WBC = White blood cells, DM= diabetes mellitus

Sixty six (82.5%) out of 80 patients underwent LC
while open cholecystectomy was done for the
rest fourteen patients (17.5%) (8 of them in
group 1 and 6 in group 2) without significant
difference between the two groups. The mean
operative time, including conversions, was 128

± 53.5 minutes in group 1 and 107 ± 50.1
minutes in group 2 (P = 0.008 ). The mean
postoperative stay was 2.4 ± 3.2 days in group 1
and 1.4 ± 1.4 days in group 2 (P = 0.02). The
mean total hospital stay in group 1 was 5.5 ± 3.1
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days compared with 9.5 ± 5.3 days in group 2 (P

= 0.01) as shown in table 3.

Table 3. Outcome of laparoscopic cholecystectomy

Outcomes
Patients with complications (No., %)
Postoperative stay (days)
Total hospital stay (days)
Operative time (minutes)
Conversions (No., %)

LC within 1 week
(N = 40)
mean ± SD
4 (10%)
2.4 ± 3.2
5.5 ± 3.1
128 ± 53.5
8 (20%)

LC after 6 week
(N = 40)
mean ± SD
3 (7.5%)
1.4 ± 1.4
9.5 ± 5.3
107 ± 50.1
6 (15%)

P Value
0.25
0.02
0.01
0.008
0.29

LC = laparoscopic cholecystectomy

Adhesions were the commonest cause in group
2, while difficulty in verifying anatomy was the

main cause in group 1 as a reason for conversion
of the type of operation (Table 4).

Table 4. Reasons of conversion from laparoscopic cholecystectomy to open cholecystectomy
LC within 1 week
(N = 40)
0
5
2
1
8

Reasons of conversion
Adhesion and chronic inflammation
Difficult anatomy
Necrotic gallbladder wall
Bleeding
Total

LC after 6 week
(N = 40)
6
0
0
0
6

LC = laparoscopic cholecystectomy

Male gender significantly affects the conversion
rate of the type of operation (42% in group 1

and 37.5% in group 2 (P < 0.05) as shown in table
5.

Table 5. Conversion rate: male versus female

Outcomes
Male
Female

LC within 1 week
(N = 40)
mean ± SD
5 of 12 (42%)
3 of 28 (10.5%)

LC after 6 week
(N = 40)
mean ± SD
3 of 8 (37.5%)
3 of 32 (9.5%)

P Value
< 0.05
< 0.05

LC = laparoscopic cholecystectomy

Four patients in group 1 and 3 patients in group
2 developed postoperative complication without
significant difference between the two groups
regarding complications. The complications were
2 cases with respiratory infection (one in each
40

group) and 2 cases of wound infection in group
2, one case of retained common bile duct stone
in group 2, one case of subhepatic collection in
group 2, one case of liver bleeding in group 1.
There was no mortality in this study (Table 6).
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Table 6. Complications
LC within 1 week
N = 40
2
1
0
0
1
4

Complication
Wound infections
Chest infections
Retained CBD stone
Subhepatic collection
Liver bleeding
Total

LC after 6week
N = 40
0
1
1
1
0
3

LC = laparoscopic cholecystectomy, CBD = common bile duct

Discussion
Whether to do open or LC for AC was
controversial and a debatable decision between
surgeons. However with better training,
experience and advanced technology LC
rendered a common and preferred policy in the
setting of AC (3,4,6-11).
This study aimed to evaluate early vs. late LC for
AC, regarding conversion rate, operative time,
complications, and total hospital stay. Patients in
group 1 were operated within 7 days from the
beginning of the attack, we found out that early
LC in AC was associated with less total hospital
stay, longer operative time, with no significant
difference in morbidity or conversion rate,
compared to delay LC in AC. There was no
mortality in this study.
Al-Mulhim (12) and Madan et al (7) concluded that
early LC (within 72 and 48 Hrs) respectively is a
safe procedure in most patients, with short total
hospital stay (5 days) similar to our result (5.5
days), although their conversion rate was (2.4%),
complications (0%) and operative time (105

min), were better than ours (20%, 10%, 128 m)
respectively, due to the fact that their
operations were done within 72 Hr from onset
of symptoms while in our study it was within 7
days. Delay patient presentation, busy elective
laparoscopic operating room (as we don't have
emergency laparoscopic theater), preoperative
anesthetic assessment and other logistic
facilities, all were preventing factors for us to
perform LC in less than 72 hrs from the time of
onset of the attack, which affected our results of
LC in AC.
Stevens and colleagues (13), had even better
results in total hospital stay (2 day), mean
operative time (92 min), without increase in
conversion rate (9%) as they operated only
during the first 24 Hrs. However, Kolla et al (6)
and Lau et al (14), had much higher conversion
rate and complications than our study, even
though their hospital stay and operative time
were less, as shown in table 7.

Table 7. Comparison of our results with other studies
Conversion rate

Study
(12)

Al-Mulhim
Stevens et al (13)
Madan et al (7)
Kolla et al (6)
Our study

Early
2(2.4%)
12(9%)
0
25%
8(20%)

Delayed
8(7%)
7(6%)
29%
25%
6(15%)

Mean operative
time (min)
Early Delayed
105
126
92
95
73
96
104
93
128
107

Morbidity
Early Delayed
0
7(6%)
9(7%) 11(9%)
0
3
15%
20%
4(10%) 3(7.5%)

Mean hospital stay
(days)
Early
Delayed
5
12.2
2
3
2.1
5.4
4.1
10.1
5.5
8.5
41
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Overall, there was no significant difference in
complications and conversion rate between the
early and late group LC. Total hospital stay was
reduced, despite longer single hospital stay in
group 1, which confers socioeconomic and
administrative advantages (17,18).
In the United States, the professional consensus
is toward early LC. Failure of conservative
treatment, recurrent symptoms, longer hospital
stay, and greater overall cost, led to attend this
policy (7,13). This approach is also supported by an
international consensus published as Tokyo
Guideline (19,20), and preferred by a wide range of
surgeons (7,9,20,21) except in United Kingdom,
where 88% of surgeons still adopting the delay
LC policy (22,23).
Moreover, several studies revealed that delay LC
is associated with recurrent episodes in 36-58%
of cases (24), multiple visits to emergency room,
increase total hospital costs (15,16), with increase
productive work time losses (25-28).
In conclusion, the outcome of this study showed
that early LC is safe and effective treatment for
acute calculus cholecystitis and is superior to
delay LC in term of reduction in total hospital
stay. The patients can undergo LC safely during
initial admission without added risk of
conversion or complications, but with longer
operative time.
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Abstract

Background Spasticity is one of the most frequently observed phenomena after a lesion of the upper motor neuron
Objective
Methods

Results
Conclusion
Keywords

system. Treatment of spasticity should not be aimed at its complete removal but rather at improving
function, easing care or alleviating pain.
To evaluate the effectiveness of oral antispasticity drugs, transcutaneous electrical nerve stimulation
and physical therapy alone on the management of spinal cord injury spasticity by using the H-reflex.
Fifty nine patients with traumatic spinal cord injury suffering from spasticity divided into 5 groups
(positive controls, group I who were subjected to a regular physical therapy program, group II who were
taking the oral anti-spasticity drug (Baclofen) and were performing the same previous physical therapy
program, group III who were subjected to transcutaneous electrical nerve stimulation therapy and
performed the same previous physical therapy program, group IV who were taking the oral antispasticity drug (Tizanidine) and were subjected to the same previous physical therapy program and 31
normal volunteers were studied. Electrophysiologic study of H-reflex including H latency, H duration, Hreflex conduction velocity and H max/M max ratio.
Highly significant difference was noticed between the pre- and post-treatment assessments in group I
and III in H max/M max ratio.
Spasticity can be effectively treated but a multidisciplinary approach is required since it is unusual for a
single intervention, such as oral medication or physiotherapy alone, to be the only modality needed.
H-reflex, Spasticity, Spinal cord injury.

List of Abbreviation: SCI = spinal cord injury, GABA = gamma
aminobutyric acid, TENS = Transcutaneous electrical nerve stimulation,
CMAP = compound muscle action potential.

Introduction
pasticity may be defined as a motor
disorder characterized by a velocitydependent exaggeration of stretch
reflexes, resulting from abnormal intraspinal
processing of primary afferent input (1).
Spasticity has severe negative effects on motor
performance and quality of life in patients with
an upper motor neuron lesion (3). More than 50%
of individuals report spasticity secondary to
spinal cord injury (SCI) (2) which may be due to
loss of descending tonic or phasic excitatory and
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inhibitory inputs to the spinal motor apparatus,
alterations in the segmental balance of
excitatory and inhibitory control, denervation
supersensitivity, and neuronal sprouting (4).
Spasticity management often requires multiple
interventions such as physical therapy, oral or
intrathecal antispasticity medications, local
chemical neurolysis with phenol or alcohol,
botulinum toxin injections and surgical
interventions such as dorsal rhizotomies, nerve
root resections, neurotomies and tenotomies (5).
Baclofen, a derivative of gamma aminobutyric
acid (GABA), is widely used as the first line of
pharmacological treatment for spasticity in
people with SCI (6, 7). Baclofen, also identified as
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Lioresal, crosses the blood-brain barrier more
readily than GABA itself and is believed to
reduce spasticity by enhancing inhibitory
influences on the spinal stretch reflex via
increasing presynaptic inhibition (6).
The anti-spasticity effects of tizanidine are
thought to be mediated by its α2- adrenergic
agonistic properties. This pre-synaptic inhibition
of the release of excitatory amino acids in the
spinal cord results in an overall inhibitory effect
on alpha motor neurons and a clinical reduction
in motor reflexes (8).
Physical therapy is one part of the fight against
spasticity. Physical treatment modalities that
have been used in spastic hypertonia are
superficial heat and cold, diathermies, electrical
stimulation, implanted spinal stimulation and
massage (9).
Transcutaneous electrical nerve stimulation
(TENS) is a non invasive, readily applicable
method that has few side effects, no drug
interactions, no potential toxicity, can be applied
by the patient and is less costly in the long term
compared with drug treatment (10).
The Hoffmann's reflex (H-reflex) (11) is an
electrically elicited spinal monosynaptic reflex,
which was originally described by Hoffmann
(1910). It is equivalent in many aspects to the
monosynaptic reflex elicited by a mechanical tap
to the tendon but the stimulus for the H-reflex
bypasses the muscle spindle (12). The H-reflex is
believed to be a compound muscle action
potential (CMAP) arising from an electrical
afferent activation of a monosynaptic reflex arc
(13)
. The ratio of the peak-to-peak maximum Hreflex amplitude to maximum M-wave
amplitude (H/M ratio) provides a measure of
motor neuron pool activation and therefore
excitability (14).
Methods
This study was performed on 59 spinal cord
injured patients with a mean age ± SD = 33.96 ±
11.12 years and a mean height ± SD = 168 ± 6.91
cm with lower limb spasticity who were
attending the outpatient clinic of Ibn Al-Quf
hospital for spinal cord injuries or were admitted

to the same hospital from the period of January
to June 2012. All these patients were with
traumatic SCI (above L2 segment) and
problematic spasticity. Exclusion criteria
included those with complications that may
increase spasticity (e.g. pressure ulcer), those
with systemic diseases that cause peripheral
neuropathy (e.g. diabetes), orthopedic problems
(e.g. hip dislocation), or neurological problems.
All the patients were subjected to complete
history taking and thorough clinical examination.
Laboratory investigations, including hemoglobin,
paced cell volume, fasting blood sugar and renal
function tests were done for all the patients.
Additionally, 31 normal volunteers with a mean
age ± SD= 38.96 ± 13.24 years and a mean height
± SD = 170.41 ± 5.73 cm were randomly selected
and included in the present study. They had no
history of any disabling diseases.
All patients were subjected also to the following
physical therapy program, one session daily that
included massage, passive, assisted active and
active range of motion exercises, stretching
exercises and gradually strengthening exercises.
The patients were divided into 5 groups
considering that some patients were examined
more than one time in a way that did not
interfere with the results and as follows:
Positive controls: This group included (12)
patients who were not taking any type of
treatment or performing a regular previous
physical therapy program as they are newly
admitted to the hospital after stabilization of
their injury.
Group I: Included (31) patients who were
subjected a regular physical therapy program
(massage, passive, assisted active and active
range of motion exercises, stretching exercises
and gradually strengthening exercises) which
was performed as 1 session/day without any
other type of treatment.
Group II: Included (30) patients who were taking
oral Baclofen (the full therapeutic dose) and
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were performing the same previous physical
therapy program.
Group III: Included (33) patients who had one
TENS session which was applied to the tibial
nerve of the spastic lower limbs, each session
lasted 10 minutes and was applied once before
the test, in addition to the same previous
physical therapy program. Zimmer Galva 5
therapies device with high voltage, Rectangular
impulse 20 μs, 10 Hz surged vibration program
was used for TENS therapy.
Group IV Included (13) patients who had taken
Tizanidine 4 mg tablets for only one time 2 hours
before performing the test in addition to the
same previous physical program.
H-reflex measurements were performed with 4channels
electrodiagnostic
apparatus
(CMS6600A EMG/EP system). Measurements
were made at room temperatures of 20-25
degrees centigrade, with the muscles at rest and
the patients in the prone position and the feet
suspended over the edge of the couch.
The active electrode was placed over the soleus
muscle and the reference electrode was placed
over the Achilles tendon. The ground electrode
was placed over the calf between the
stimulating site at the popliteal fossa and the
active electrode. Stimulus pulses of long
duration (1 msec) were used to preferentially
activate large sensory fibers (15). The latencies
were measured from the stimulus onset to the
beginning of the initial deflection of H-reflex;
amplitude was measured from peak to peak.
The formula used to calculate H-reflex
conduction velocity (HCV) is (19):
HCV (m/sec) = (distance popliteal fossa to T11
x2) / (H-reflex latency – M latency – 1 msec).
Data were analyzed using the Statistical Package
for the Social Sciences (SPSS) version 16 for
Windows (17). All the results were expressed as
mean ± SD. The students (t) test was used to
evaluate the differences between any two
groups. The probability limit (P value) of less
than 0.05 was considered to be statistically
significant for the results under the study.
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Correlation analysis was performed with Pearson
correlation (16).
Results
In this study 31 healthy controls were included
with a mean age ± SD = (38.96 ± 13.42 years)
and a mean height ± SD = (170.41 ± 5.73 cm).
Also, 59 spinal cord injured patients (who were
suffering from spasticity, more in their lower
limbs) were included in this study with a mean
age ± SD = (33.96 ± 11.12years) and a mean
height ± SD = (168 ± 6.91 cm). There was no
significant difference (P > 0.05) regarding age
and height between control subjects and
patients. Physiological variation in various
parameters of H reflex due to sex could not be
assessed due to very small sample size of
females. Hb, PCV, random blood sugar and renal
function test was normal in all the patients. A
significant correlation was noticed between the
height of control subjects and both the H and M
latency. Accordingly, a regression equation was
used to predict the optimal H latency and
optimal M latency for the patients and controls.
Table 1 shows that there was no significant
difference between the control group and
patients concerning the H and M latency, H
duration, HCV and F wave latency after
confirming that any treatment modality did not
affect these parameters.
Table 1. Neurophysiologic parameters in SCI
patients and controls

Parameter
H latency (msec)
M latency (msec)
H duration (msec)
HCV (m/s)
F latency (msec)

Control group
N = 31
Mean ± SD
32.19 ± 1.63
6.25 ± 0.42
15.73 ± 2.32
53.04 ± 1.84
39.76 ± 4.73

SCI patients
N = 59
Mean ± SD
32.62 ± 1.35
6.39 ± 0.35
15.02 ± 1.17
52.48 ± 2.0
38.45 ± 2.73

SCI = spinal cord injury

Table 2 shows highly significant improvement in
the H/M ratio when comparing the positive
controls to the other groups while the H/M ratio
in the negative controls shows no significant

Iraqi J Med Sci 2014; Vol.12(1)
difference with group II and group IV and a
significant difference with the other groups.
Table 2. H/M ratio in the different treatment
groups in comparison with the positive and
negative controls.
Group
Control
group
Group I

Group II

Group III

Group IV

+ve controls
-ve controls
Group I
+ve controls
Group I
-ve controls
Group II
+ve controls
Group II
-ve controls
Group III
+ve controls
Group III
-ve controls
Group IV
+ve controls
Group IV
-ve controls

H/M ratio
Mean ± SD
72.94 ± 12.93
35.54 ± 18.82**
50.94 ± 21.81
72.94 ± 12.93**
50.94 ± 21.81
35.54 ± 18.82*
43.86 ± 17.06
72.94 ± 12.93**
43.86 ± 17.06
35.54 ± 18.82
49.15 ± 21.68
72.94 ± 12.93**
49.15 ± 21.68
35.54 ± 18.82*
42.06 ± 20.14
72.94 ± 12.93**
42.06 ± 20.14
35.54 ± 18.82

* P < 0.05, ** = P < 0.001

Discussion
Spasticity is one of the disabling symptoms in
patients with upper motor neuron syndromes
like spinal cord injury and brain injury (18).
Treatment of spasticity should not be focused on
its removal but rather at improving function,
easing care or alleviating pain (20).
Because the SCI in this study was traumatic,
there will be no reason that the peripheral nerve
conduction velocity (NCV) will be affected in
those patients. As a result, H-reflex latency,
duration, conduction velocity and F-wave
latency were not statistically different from the
values obtained from healthy controls as the Hreflex latency reflects the fastest conducting
fibers, while its waveform reveals the functional
status of the remaining slower conducting fibers
expressed by the wave duration (13). The HCV is

particularly useful in evaluating spinal cord
circuitry in a non-invasive manner as it evaluates
the sensory and motor fibers at the same time
(13)
.
H-reflex amplitude is considered to be the index
of the activities in the spinal cord as a final
common pathway and used to evaluate the
effects of the upper spinal organs and the input
from sensory systems (21). The maximal M-wave
(M max) amplitude indicates that all the αmotoneurons of the innervated muscles were
fired. It may be used as a base to normalize Hreflex amplitude (22).
The heightened H/M ratio observed in the
positive controls was similar to many other
studies (16,23,24). Some researchers (25) stated that
the cause behind the increase of the
motoneuron excitability in upper motor neuron
lesion may be attributed to the loss of the
supraspinal inhibitory control and similar
impulses from interneurons. The results of group
(I) was somewhat close to the results of other
researchers (16) who showed significant
improvement in H/M ratio in patients receiving a
full program of physiotherapy only without
other interventions for 6 weeks, but didn't reach
significance in other parameters. The reduction
in the H/M ratio after physiotherapy can be
attributed to that the massage technique used in
this study activates a wide spectrum of
afferents, including both cutaneous and
muscular mechanoreceptors, as mentioned in
studies dealing with similar manual modalities
(26,27)
.
The
role
of
the
cutaneous
mechanoreceptors in the amplitude changes of
the H-reflex in both neurologically healthy (28)
and neurologically impaired persons (29) has
been studied. However, the decrease in the H/M
ratio noticed in this group may also be attributed
to enhancement of muscle contraction by the
massage technique and other rehabilitation
procedures that led to increase the M amplitude
in relation to H amplitude (30). But, the H/M ratio
of group (I) showed a significant difference when
compared to the healthy controls value. This
finding is in acceptance with the study of Vittorio
who noticed that physiotherapy alone in spinal
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cord injured patients is not sufficient in the
management of focal spasticity (31).
In group (II), the reduction in H/M ratio of this
group was close enough to the value of healthy
group that there was no significant difference
between the two groups (P < 0.05). Our results
gained agreement with the findings of other
researchers (16,10) that showed significant
reduction as regards H/M ratio with non
significant reduction as regards other
electrophysiological parameters. The action of
Baclofen, which is widely used as the first line of
pharmacological treatment for spasticity in
people with SCI, is via its crossing the bloodbrain barrier more readily than GABA itself and
is believed to reduce spasticity by enhancing
inhibitory influences on the spinal stretch reflex
via increasing presynaptic inhibition (6).
Additionally, Koella thought that Baclofen have
some supraspinal activity in addition to its action
at the spinal level to reduce muscle tone (33).
The results of group (III) revealed highly
significant improvement in H/M ratio in
comparison to the positive control subjects.
Some researchers (10,34) found nearly similar
findings in agreement with our study, they
reported that there was significant improvement
of the degree of spasticity both clinically and
electrophysiologically (reduction H/M ratio)
after application of TENS on the spastic lower.
TENS is believed to activate sensory Ia afferent
fibers switching on presynaptic inhibition
mechanisms leading to reduction in spasticity
(35)
. Also, TENS has been reported to indirectly
affect the sympathetic outflow from the spinal
cord by stimulating peripheral afferent fibers
which increase the blood flow in the muscles.
Increased blood flow in the spastic muscle is
reported to improve its efficiency, oxygen
uptake, and waist product removal (32). On the
other hand, Improvement in H/M ratio that
resulted from TENS program did not reach the
level of healthy subjects that may be attributed
to the short duration of TENS application used in
this study (approximately 10 minutes for only
one time) while it was longer and frequent in
other studies.
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Group (IV) study showed a highly significant
reduction in the H/M ratio when compared to
the positive control subjects and no significant
difference when compared with the negative
controls. This effect is consistent with a
documented Tizanidine-mediated potentiation
of presynaptic inhibition, suppression of ﬂexor
reﬂexes, as well as its direct action on αmotoneurons (36). Its action arises from agonistic
activity of the compound at noradrenergic α2
receptors; resulting in both direct impairment of
excitatory amino acid release from spinal
interneurons (presynaptic inhibition) and a
concomitant
inhibition
of
facilitatory
caerulospinal pathways (Cerulospinal tract
provides nonspecific activation of the motor
neuron pool in anterior horn) that part of the
antispastic action of tizanidine may be
supraspinal in origin (37).
We conclude from this study that the H-reflex
can provide information regarding neural
function after spinal cord injury and the H/M
ratio can be used as a good indicator for both
spasticity assessment and response to
treatment. Spasticity can be effectively treated
but a multidisciplinary approach is required.
TENS is effective, economic, non invasive and
readily applicable method that has few side
effects but it should only be used as a
supplement to other treatment methods in the
management
of
spasticity.
Tizanidine
hydrochloride is useful in the management of
spasticity caused by SCI and can be used as a
routine drug treatment although liver function
tests should be periodically monitored. So, for
better controlling of spasticity, we can use a
combination of the three methods (Oral
medication, TENS and physical therapy).
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Polycystic ovary syndrome is associated with adiposity and metabolic changes predisposing to insulin
resistance and diabetes mellitus. Ghrelin is an appetite-stimulating hormone, which acts through its
receptor on the hypothalamus to regulate energy balance and thus plays a major role in the etiology of
metabolic diseases.
To investigate the relation between ghrelin hormone and insulin resistance in patients with polycystic
ovary syndrome.
Thirty nine women with polycystic ovary syndrome and 30 healthy controls were examined. Fasting
ghrelin, insulin, glucose, lipid profile concentrations were determined. Insulin resistance indexes were
calculated (HOMA-IR and QUICKI-IR indexes).
Serum ghrelin concentration was significantly lower in polycystic ovary syndrome patients than control
subjects (235 ± 17.36 pg/ml Vs 489.7 ± 53.4 pg/ml). Insulin resistance and BMI were significantly higher
in polycystic ovary syndrome than control group.
Ghrelin hormone may be used as a new additional marker in the diagnosis of polycystic ovary
syndrome. Hyperinsulinaemia and hyperleptinemia are associated features in polycystic ovary
syndrome.
Ghrelin, Obesity, Polycystic ovarian syndrome (PCOS), Body mass index (BMI), Insulin resistance

List of Abbreviation: PCOS = polycystic ovary syndrome, DM =
diabetes mellitus, HOMA-IR = Homeostatic Model Assessment of Insulin
Resistance, TG = triglyceride, VLDL-C = very low density lipoprotein, HDLC = high density lipoprotein, BMI = Body mass index, LH = luteinizing
hormone, FSH = follicle stimulating hormone

Introduction
olycystic ovary syndrome (PCOS) is the
most common endocrine disorder in
women of reproductive age with a
reported prevalence up to 12% (1). It is a complex
multifactorial genetic disorder with dysregulated
steroidogenesis (2). The disease is characterized
by chronic anovulation, functional hyperandrogenism and polycystic ovaries on
ultrasound examination (3). In women with PCOS,

P

the presence of hyperinsulinaemia, dyslipidemia
and/or hypertension is associated with obesity.
The obesity and PCOS place this group of women
at high risk of developing adverse metabolic
profiles including insulin resistance (4). Insulin
resistance is a metabolic disorder caused by the
impairment of insulin function in inducing
glucose uptake and utilization (5). As many as
70% of PCOS women are insulin resistant and
10% have diabetes mellitus (DM) (6,7).
Ghrelin is a peptide hormone consists of 28
amino acids; it is synthesized mainly in stomach
(8)
. Because circulating levels of ghrelin increases
during fasting and decreases rapidly after a
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meal, it is believed that ghrelin has a role in
acute changes in energy balance and satiety (9). It
is also a pleiotropic hormone that can influence
different metabolic functions such as inducing
positive energy balance, increasing food intake,
promoting enlargement of adipocytes and also
releasing growth hormone (10), and so, it is a
hormone that strictly related to obesity, insulin
resistance and most probably to the
reproductive function. Recently accumulating
data suggest that ghrelin has central and
peripheral effects on glucose regulation and
insulin level (11).
As PCOS predisposes to obesity and metabolic
changes such as insulin resistance, it may be
assumed that ghrelin’s function is connected
with this syndrome (12,13). In the other hand,
adolescent obese polycystic ovarian syndrome
(which is characterized by insulin resistance)
patients had lower ghrelin level compared with
lean subjects and ghrelin was negatively
correlated with Homeostatic Model Assessment
of Insulin Resistance (HOMA-IR) (14). The present
study was undertaken to investigate the relation
between insulin resistance and ghrelin hormone
in a sample of Iraqi women with polycystic ovary
syndrome.
Methods
A case control study was carried out from
November 2012 till June 2013. A total of 69
women aged between (18-45) years were
attending from Al-Imamian Al-Khadhmiyian
Medical City and Higher Institute for Infertility
and Assisted Reproductive Techniques in
Baghdad.
Thirty nine out of 69 women were patients
diagnosed by their physicians as polycystic ovary
syndrome compared with thirty apparently
healthy women who shared as control. Patients
and control were with a comparable age.
All disorders that can results in menstrual
irregularity and hyperandrogenism, including
adrenal or ovarian tumors, thyroid dysfunction,
congenital
adrenal
hyperplasia,
hyperprolactinaemia (caused by pituitary diseases),
acromegaly, Cushing syndrome, and other
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causes of infertility besides PCOS were excluded
from the study.
A fasting serum sample was used to determine,
glucose, lipid profile including total cholesterol,
triglyceride (TG), VLDL-C, and HDL-C [measured
by the precipitation of chylomicrons] done using
colorimetric
enzymatic
method
using
(15)
Biomaghreb, Sa, France kit.
LDL-C was
calculated if TG < 400 mg/dl by the formula of
Friedewald et al. (16) Body mass index (BMI) was
calculated by dividing study subjects weight (Kg)
on their height (m2).
Serum ghrelin concentration was measured
using an Enzyme Linked immunosorbant Assay
(ELISA) technique; Human ghrelin (ghr) ELISA Kit
(DRG Instruments GmbH, Germany). Expected
normal concentrations are between (346-719
pg/ml). Serum luteinizing hormone (LH) and
follicle stimulating hormone (FSH) were
measured by using enzyme immunoassay
sandwich method with a final fluorescent
detection (ELFA) (Biomerieux, Sa, France) with
reference ranges (1.5-8.0) mIU/ml and (3.9-12.0)
mIU/ml respectively.
Ethical approval and patient permission were
obtained from the local ethics committee to
conduct this study.
Regarding Insulin resistance (IR), HOMA-IR index
(homeostasis model assessment of insulin
resistance) (17) of the PCOS patients was
calculated from fasting glucose and insulin levels
as the following equation: Fasting serum insulin
(mU/l) × fasting plasma glucose (mg/dI) /405.
While QUICKI -index index (Quantitative Insulin
Sensitivity Check( was used for measurement of
insulin sensitivity from the following equation: 1
/ (log F. Insulin+log FBG) (18).
Statistical analysis
Data were statistically analyzed by SPSS version
16. All data were presented as a mean ± SE.
Statistical differences between data of patients
and control groups were determined according
to student t-test. Correlation between the
variables was performed by Pearson's
correlation coefficient. P values were significant
if < 0.05.
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Results
Sixty nine women aged between (18-45) years
were divided into 2 groups: Patient's group:
includes 39 with PCOS and control group
includes 30 apparently normal healthy women.
This study was design to compare between the
level of ghrelin and other biochemical
parameters in addition to insulin resistance in
PCOS patients and healthy women.
Regarding anthropometric parameters (age and
BMI), no significance was found between
patients and control ages (P = 0.391), while a

highly significant differences was found between
their BMI (P < 0.001) (Table 1).
The higher percentage (33.33%) was found
among overweight PCOS women with BMI (2529.9 Kg/m2) compared with (46.67%) healthy
normal women at the same BMI interval, while
the lowest percentage was found among those
with normal BMI (7.69 %) compared with (40.0
%) healthy subjects at the same BMI interval. In
contrast, the lowest percentages regarding
healthy subjects were found among obese and
very obese BMI with 6.67% for both (Table 2).

Table 1. Comparison between patients and control anthropometric parameters
Anthropometric parameter
Age (years)
BMI (Kg/m2)

Patients
N = 39
30.60 ± 1.40
31.83 ± 0.82

Controls
N = 30
32.18 ± 1.19
26.21 ± 0.82

P value
NS
< 0.001

BMI= Body mass index

Table 2 Comparison between patients and control BMI intervals

BMI
2

Normal (< 25 Kg/m )
Over weight (25-29.9 Kg/m2)
Obese (30-34.9 Kg/m2)
Very obese (35-39.9 Kg/m2)
Morbid obesity (> 40 Kg/m2)
Total
Mean BMI (kg/m2)± SE

Patients
N = 39
No.
%
3
7.69
13
33.33
11
28.21
10
25.64
2
5.13
30
100
31.83±0.82

Control
N = 30
No.
%
12
40.00
14
46.67
2
6.67
2
6. 67
0
0.00
30
100
26.21±0.82

Total
No.
%
15
21.74
27
39.13
13
18.84
12
17.39
2
2.90
69
100
29.38±0.67

P value

0.001*

<0.001†

Chi-square test, †Independent sample t-test, SE= Standard error, BMI= Body mass index

In table 3, serum total cholesterol and
triglyceride concentrations and atherogenic
index (AI) in PCOS group
were found
significantly higher than in healthy controls with
P value = 0.011, 0.004, 0.002 respectively. No
significant difference was found between
patients and control FBG level in this study.
PCOS LH, TES, and insulin hormone levels were
significantly higher vs. control with P = 0.008,
0.035, and < 0.001 respectively as shown in table
4, while patients ghrelin level and fasting
glucose/insulin ratio were found significantly

decreased compared with the control with P <
0.001.
PCOS HOMA-IR was significantly higher
compared vs. healthy control (5.77±0.69 vs.
2.20±0.29; P < 0.001), while their QUICKI -index
was significantly lower than found in control
women with (0.31± 0.00 vs. 0.35 ± 0.00 and P <
0.001) as noticed in table 5.
No significant correlations were found between
patient's ghrelin and all biochemical parameters
except with HDL-C with P = 0.02 (Table 6), while
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their

insulin

hormone

was

correlated

significantly with IR index (P < 0.0001).

Table 3. Comparison between biochemical parameters of patients and healthy control subjects

Parameters
FBG (mg/dl)
Cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-C (mg/dl)
VLDL-C (mg/dl)
LDL-C(mg/dl)
AI

Controls
N = 30
Mean ± SE
91.73 ± 7.81
157.40 ± 4.58
75.23 ± 5.11
56.70 ± 1.98
16.78 ± 1.80
85.96 ± 3.93
1.55 ± 0.10

Patients
N = 39
Mean ± SE
94.05 ± 1.94
175.97 ± 5.18
100.38 ± 6.81
53.28 ± 2.11
27.13 ± 4.63
98.91 ± 6.56
2.12 ± 0.15

P value
0.748
0.011
0.004
0.254
0.065
0.096
0.002

FBG= Fasting blood glucose, HDL-C=High density lipoprotein, VLDL-C= Very low density lipoprotein, LDL-C=Low density
lipoprotein, AI =Atherogenic index.

Table 4. Comparison between patients and healthy control hormones

Parameters
LH (mIU/ml)
FSH (mIU/ml)
TES (ng/ml)
Insulin (µU/ml)
Ghrelin (pg/ml)
FBG/Finslin
FIns×FBG

Control Group
N=3
Mean±SE
4.56 ± 0.52
5.22 ± 0.39
0.30 ± 0.03
9.32 ± 0.38
489.70 ± 53.41
9.93 ± 0.61
890.21 ± 115.58

Patients Group
N = 39
Mean±SE
9.35 ± 1.64
4.59 ± 0.36
0.94 ± 0.29
25.03 ± 3.09
235.10 ± 17.36
5.38 ± 0.45
2334.90 ± 280.52

P value
0.008
0.255
0.035
< 0.001
< 0.001
< 0.001
< 0.001

LH= Luteinizing hormone, FSH= Follicle-stimulating hormone, TES = Testosterone hormone, FBG/Finslin= Fasting blood
glucose/Fasting insulin ratio, FIns×FBG= Fasting insulin× Fasting blood glucose.

Table 5. Insulin resistance indexes (HOMA-IR index) in the patients and control groups
Insulin resistances
indexes
Resistant (> 3.5)
No (< 3.5)
Total
Mean HOMA- index
Mean QUICKI- index

Patients
No.
%
24
61.54
15
38.46
39
100
5.77±0.69
0.31±0.00

control

Total

No.
%
0
3.33
30
96.67
30
100
2.20±0.29
0.35±0.00

No.
%
24
34.78
45
65.21
69
100
4.21±3.83
-------

P value
< 0.001
< 0.001
< 0.001

HOMA-IR index= Homeostasis model assessment, QUICKI-IR index= Quantitative Insulin Sensitivity Check

Discussion
PCOS is the most common endocrine disorder in
women of reproductive age (19). Obesity by itself
represents an unfavorable metabolic state. A
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high percentage of PCOS patients is indeed
overweight or obese (20-85%) (20). Most of PCOS
patients in this study were overweighed
(33.33%), and (28.21%) were obese, and lesser
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were very obese with (25.64%). These results are
in agreement with other data comparing women
with PCOS and age-matched controls; the
women with PCOS demonstrated a lower
proportion of BMI<25 kg/m2 and higher
proportion of BMI > 30 kg/m2 and 40 kg/m2 (21).

Also, Moran et al. 2010 reported that the
severity of obesity, and especially of abdominal
fat disposition, seems in proportion to the
severity of the clinical and endocrinological
manifestations (22).

Table 6. Correlation between patient's insulin and ghrelin hormone levels with some biochemical
parameters
Parameters
FBG (mg/dl)
Cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-C (mg/dl)
VLDL-C (mg/dl)
LDL-C (mg/dl)
AI
LH (mIU/ml)
FSH (mIU/ml)
TES (ng/ml)
Insulin resistance

Correlation
parameters
r
P
r
P
r
P
r
P
r
P
r
P
r
P
r
P
r
P
r
P
r
P

Insulin
(µU/ml)
-0.085
0.609
-0.044
0.792
-0.372*
0.020
-0.065
0.694
-0.227
0.165
0.144
0.382
-0.014
0.932
-0.195
0.234
-0.053
0.750
-0.207
0.212
0.983**
0.000

Ghrelin
(pg/ml)
0.004
0.981
-0.109
0.509
-0.045
0.786
0.371*
0.020
-0.103
0.533
-0.159
0.334
-0.130
0.429
0.166
0.312
-0.147
0.373
-0.120
0.472
-0.012
0.943

* P < 0.05, ** = P <0.01, LH = Luteinizing hormone, FSH = Follicle stimulating hormone, TES: Testosterone hormone, FBG =
Fasting blood glucose, HDL-C = High density lipoprotein, VLDL-C = Very low density lipoprotein, LDL-C = low density
lipoprotein, AI = Atherogenic index.

In addition to that, PCOS patients with normal
BMI are also found to present with adverse
metabolic profiles (23) in this study with BMI < 25
kg/m2. However, not all obese females have
PCOS and not all PCOS patients are obese
(Escober and Morreate, 2005) (24).
Obesity is one of the clinical characteristics of
the PCOS along with oligomenorrhea, hirsutism,
and infertility and it results from a chronic

imbalance between energy intake and energy
expenditure (25).
Although several studies have shown that
women with excess body weight are more likely
to have fertility problems (26), and many
researchers believed that obesity is more
prevalent in women suffering from PCOS (27).
Results of present study showed BMI of PCOS
were ranging from normal to over obese.
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The cause of obesity in the PCOS patients
remains unknown; however, it is thought that
obesity may play a pathogenetic role in the
development of the syndrome in susceptible
individuals (28). In 2001 in Iraq, Azziz et al
reported that PCOS patients have a higher body
weight than their counterparts. They suggested
that this result may due to the different
nutritional habits in Iraq than other countries (29).
Their findings were similar to Carmina et al.,
2003 (30).
PCOS includes metabolic abnormalities like
changes in reproductive hormones, glucose
metabolism and lipid profile changes (20). Levels
of total cholesterol, LDL-C, VLDL-C, triglyceride
and atherogenic index (AI) were significantly
increase in PCOS patients sera more than control
(table 3), while the HDL-C was significantly
decrease. This result was agreed with Moran et
al., 2010 whom concluded it may potentially
cause cardiovascular disease (CVD) (12).
A high percentage of patients with PCOS have
abnormal lipid profiles including increased total
cholesterol, triglyceride, and LDL-C, whereas
HDL-C levels are decreased. Many retrospective
studies found significantly increased risk of
hypertension and cardiovascular disease (CVD)
in women with irregular cycles and the current
estimated risk for CVD is 4-11 fold increased in
PCOS (31).
Regarding LH and FSH hormones level in this
study, PCOS patients LH level was increased
significantly more than controls unlike FSH,
which was not significant. In addition to that, LH
/ FSH ratio of cases study was about (2.1). Their
result agreed with Asmathulla et al., 2013 and
Ketel et al., 2009 whom reported that androgen
and LH concentrations were increased in both
normal weight and obese women suffering from
PCOS, while FSH was slightly lower in the normal
weight women with PCOS as compared to the
normal weight controls. In their study, LH/FSH
ratio of 33 patients (56.89%) was above 2 and in
25 (43.1%) cases the ratio was less than 2 (31,32).
Fasting BG, F. insulin, HOMA-IR index and QuickiIR index were used to evaluate the status of
insulin resistance in the two study groups.
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Women with PCOS have a high incidence of
insulin resistance, a HOMA–IR value > 3.5
probably reflects severe IR, (33), and the QUICKI
index is useful for measuring insulin sensitivity,
which is the inverse of insulin resistance (34). In
the present study, the incidence was 61.54% (by
HOMA-IR method) (Table 5). Although there was
no significant difference in fasting glucose levels
between control and PCOS women {the entire
PCOS patients participant in the present study
had normal glucose levels of mean +SE
(94.05+1.94)}, significantly higher fasting insulin
levels were found in the PCOS women. This
indicates that the normal fasting glucose value is
due to the effect of compensatory
hyperinsulinaemia, i.e. increased insulin
secretion to overcome the insulin resistance (35).
This can be caused by a post –binding defect in
signal transduction in women with PCOS. The
defect results in a selective insulin activity in the
target organs, which causes impaired cellular
glucose uptake (36).
Regarding ghrelin, PCOS patients have lower
level compared to controls in this study. Mitkov
et al., 2008 and Shiva et al., 2012 have showed
similar results (37,38). In studies conducted by
Kamal et al. 2010, and Glintborg et al., 2006,
serum ghrelin concentration was found lower in
the PCOS group than in healthy controls (39,40).
Despite these results, Wasko et al., 2004 have
reported elevated levels of plasma ghrelin in
PCOS patients compared to healthy controls (41).
This discrepancy of results may be explained by
confounding factors, such as body weight, fat
mass, age, hormonal status, and severity of
disease. The reduced fasting ghrelin levels and
the relatively smaller increase in ghrelin after
weight loss suggest a greater suppression of
appetite in obesity and a reduced increase in
appetite in weight loss. Moreover, it have been
now demonstrated that subjects with PCOS are
significantly hungrier and less acutely satiated
after a test meal. These observations suggest
that subjects with PCOS have impaired defenses
against overeating and may not have as strong a
drive for meal termination as non-PCOS subjects,
the reason for these observed differences in
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ghrelin between subjects with and without PCOS
are unclear. Similar findings to our study, Schofl
et al. 2002 showed that ghrelin level did not
correlate with BMI (42). On the other hand, in
2011, Daghestani et al. showed a significant
inverse relationship between ghrelin and BMI in
both PCOS and healthy subjects (43).
From the no significance relation between PCOS
ghrelin and most of their biochemical
parameters, it can suggest that these
biochemical characteristic of PCOS are not
affected by ghrelin, and this finding is similar to
Pagotto et al., 2002 results. They have reported
the same findings (44). Caminos et al 2003 (45)
have concluded that the ghrelin receptor is
found not only in the CNS but also in the ovarian
tissues, suggesting a possible reproductive
function. Moreover, the capability of ghrelin to
alter stimulated testosterone secretion in -vitro
has been documented (46). In previous studies
there were reports of no significant association
(48)
and an inverse association have found
between serum levels of ghrelin and
testosterone (43).
Also, the present results is similar to previous
studies that found decreased ghrelin levels in
insulin resistant PCOS patients compared with
healthy controls matched controls (40,41).
Despite the high circulating level of insulin in
PCOS of this study, there was not a significant
correlation between their FBG and fasting
ghrelin concentrations. This may be due to
unmatched BMI among PCOS group. Although
many observations support interactions
between ghrelin, insulin, and carbohydrate
metabolism in PCOS patients, the exact nature
of these interactions is not yet clarified, and
conflicting results have been reported. In -vivo
infusion of ghrelin acutely increases serum
glucose levels and decreases insulin secretion
(42)
. Because ghrelin is expressed in pancreatic
islet-cells, it may exert direct inhibitory actions
on insulin release (44). Other in- vivo and in- vitro
data suggests a stimulatory action of ghrelin on
insulin release (45).
In comparison to matched controls, PCOS
women had greater serum insulin levels,

confirming previous reports. Low ghrelin levels
were associated with increased insulin levels and
increased diabetes risk, thus suggesting ghrelin
to be an independent risk factor of type-2
diabetes (46).
Orio et al. found higher fasting insulin levels in
PCOS patients compared with controls but
similar ghrelin levels (36), thus supporting a minor
importance of insulin for ghrelin secretion. Also
Orio et al. and Villa 2011 demonstrated
significantly inverse correlations between
ghrelin and BMI in PCOS, whereas correlations
between insulin and ghrelin were non-significant
(36,47)
.
In conclusion, ghrelin hormone in PCOS patients
was significantly lower than healthy controls, so
it may be used as a new additional marker in
PCOS diagnosis. Also, hyperinsulinaemia and
hyperleptinemia are associated features in
PCOS, and BMI of PCOS patients was ranging
from normal to morbid obesity.
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Abstract
Background
Objective
Methods

Result
Conclusion
Key words

Melatonin known as "the light of night" secreted from the pineal gland and implicated in a number of
cyclical bodily performance and circadian rhythmic activities in humans. The kidney is the main organ
regulating water-electrolyte homeostasis in the body adjusted to a daily rhythm.
To study the effect of rising periods of continuous darkness onthe urinary space of adult male rat’s
kidney.
Eight groups of adult Wister albino rats, each of 4 rats were kept in absolute 24 hours darkness for
successively rising 4 periods. Group II, III, IV and V were situated in continuous darkness for two, four,
a
b
c
d
six and eight weeks in succession. Group I , Group I , Group I and Group I were the control groups for
group II, III, IV and V, respectively. All rats were dissected under general anesthesia at the end of
experiment and the right kidney was removed, weighed and arranged for morphometric as well as
anatomical and histological studies.
No imperative structural effects were noticed with the short and medium periods, but with long periods
significant effects were noticed, which were in ratio to the length of darkness.
The continuous darkness has structural influence on the glomerular urinary space in the kidney of adult
male rats according to the length of exposure.
Darkness, melatonin, kidney and urinary space.

Introduction
ll organisms are subjected to the Earth’s
rotation around the sun with its
periodicity of night darkness and day
light, with cyclic changes in the length of the
daily light and dark and, also, with seasons and
climatic changes. Hence, a range of biological
activities oscillate inside the organism including:
blood and fluid homeostasis, physiological
functions, biochemical factors and even
behavior. If an event within the biological
system returns at roughly regular intervals, it is
known as a biological rhythm. These rhythms
affect a range of activities, such as the migration
behavior (birds, fish), sleep-wake cycle, seasonal
change in weight, reproductive cycles etc. The

A
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prime rhythms in life are daily rhythms e.g.,
heart and respiratory rate, blood pressure, restactivity, body temperature, synthesis and
secretion of many hormones, renal plasma flow,
glomerular
filtration
rate,
electrolyte
concentrations in urine . . etc. Revision on
chronobiological side of physiological functions
had been carried out essentially on humans and
laboratory animals (1-4).
Melatonin is called "the light of night", since it is
secreted from the pineal gland mostly at night. It
is concerned with the circadian rhythm and in a
number of so many cyclical activities in humans.
Melatonin is completely involved in signalling
the time of day and time of year to all physical
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tissues, so, it is considered to be the body's
chronological pacemaker (5-7).
Quiroz et al had recognized that; melatonin
administration ameliorates the course of chronic
renal failure, in rats having renal mass reduction.
But they suggested that further studies are
necessary to describe the potential usefulness of
this treatment in the other animal models and in
the patients with chronic renal disease (8).
Kidney is the main organ, which regulates the
water-electrolyte homeostasis in the body. It is
responsible for uphold the total volume of water
and its distribution in exacting water spaces, for
the electrolyte contents of systemic fluids and
also for preserving the acid-base balance. These
functions are done, normally, by the plasma
filtration process in the renal glomeruli, and the
filtrate enters, soon, after passing through the
filtration slits, to Bowman's space or known as
the urinary space, or the capsular space, which
presents just between the visceral and parietal
layers of Bowman's capsule. The practice of
filtration is regulated to what is called an
activity-rest rhythm. These diurnal changes are
manipulated by a twenty four hour cycle of
activity, of the hormones involved in the
regulation of the renal activity. Characteristic of
the prospect knowledge of these rhythms is
precious for clinical, pharmacological and
practical purposes, as well as studies on their
physical act (1,8-10).
Objective: To study the effect of rising periods of
continuous darkness on the urinary space of
adult male rat’s kidney.
Methods
This project was achieved in the course of the
period from the morning of 4th of March, till the
morning of 29th of April of 2013. Thirty two of
male Wister albino rats, of ten weeks age were
acquired. They were placed in a controlled
animal room, specialized for the post graduated
researches, at the Department of Anatomy,
Histology and Embryology of College of
Medicine, Al-Mustansiriyah University, Baghdad,
Iraq. These rats were divided into eight groups,
each hold four rats. Group Ia, group Ib, group

Icand group Id were the control of group II, III, IV,
and V, respectively. The entire of the 4 control
groups were put on controlled 12:12 light – dark
cycle.
Group II, III, IV, and V were kept in more or less
exactly uninterrupted darkness, for a period of 2,
4, 6 and 8 weeks correspondingly. All of the 8
groups were set in a restricted room
temperature of 22 ± 2oC, and were located
separately in wire meshed stainless steel special
cages, fed prohibited food and the tap water
was offered for drinking ad libitum.
At end the last day of 1st couple of weeks, rats of
group II with their control rats (GroupIa),were
dissected with the use of diethyl ether
anesthesia. The whole right kidney was in use,
fixed in Boun's solution right away and
processed through for histopathological study by
aid of light microscopy, using serial paraffin
sections of 4-6 µm thickness, then, stained with
haematoxylin and eosin (11-12). At the equivalent
approach the rats of group III were dissected,
just at the end of the 4th weeks also with its
control group (Group Ib). The rats of group IV
with its own control rats (Group Ic) were
managed at the equal way, of the previous
groups, at end of the 6th week, and rats belong
to group V with their own control group (Group
Id), were maneuvered, at the end of the 8th
week.
Anatomical, histopathological as well as
biochemical examinations were prepared. The
morphometric measurement of the urinary
spaces were made by a light microscope, with
digital camera, to select the images of the
studied section, then, the images of the
prepared slides were managed and analyzed, by
means of the computerized program named
Image J, so that the urinary space width was
estimated for any proposed diminution (13).
Morphological description, also, were done to
evaluate any probable histopathological
changes, might be come to mind. Biochemical
analysis was done, as well, by measuring some
selected electrolytes and urea level in the
serum, to assess the degree of physiological
disturbance, if present, in the renal filtration.
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Biostatical analysis was prepared to assess the
significance of results by analysis of variance,
using student-t-test (14).
Results
The data collected from the revision of every
variable group, whether for the histometrical,
biochemical or morphological examination might
be highlighted as the followings:
In group II: the renal tissues samples, showed no
any clear deformity, when they were studied, by
the light microscope, whenever they were
compared (as usually carried out in any
research) with its own control group (Fig. 1 & 2
and table 1).

Fig. 2. Renal corpuscle of adult male rat of
group II: No obvious changes as that of the
control. P: parietal layer, V: visceral layer & S:
urinary space. X400, H & E.
Table 1. The effect of continuous darkness on
average width ofthe corpuscular urinary space
in male rat.
Time of continuous
darkness

Fig. 1. Renal corpuscle of control adult male rat,
P: parietal layer, V: visceral layer & S: urinary
space. X400, H & E.
In group III: In the same slide; the renal tissue
assessment revealed some fields with a
significant decrease in the average width of the
Bowman's space of the renal corpuscle, whilst
other fields illustrated more or less the same
picture as that seen at the examination of its
control, apart from some scattered dilated blood
vessels (Table 1).
In group IV: The renal tissue study naked the
significant decrease in the average width of the
Bowman's space of the renal corpuscle, plus, on
some corpuscles this space was diminished, to
an extent, that it was hardly distinguished, with
more dilated blood vessels seen (Fig. 3 and table
1).
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Two weeks
Four weeks
Six weeks
Eight weeks

% Decrease in urinary
space of renal
corpuscle
0.66±1.43
32.44±15.20*
61.12±18.1**
94.89±12.7***

* = P< 0.01), ** = P< 0.005, *** = P< 0.001.

In group V: The renal corpuscles were viewed
with even more shrink in the average width of
the Bowman's space, than that of previous
group, and on most of the corpuscles this space
was diminished, to a point, that it was
approximately obliterated (Fig. 4 and table 1).
Dilated blood vessels seemed to be greatly more
abundant in this group, with many areas of local
hemorrhage.
Biochemical changes were shown in Table 2.
Which illustrated non-significant effects, on short
dark periods, whereas, it has injurious outcome
with the longer periods of darkness.
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Fig. 3. Renal tissue of adult male rat of group IV
showing gloeruli: partial obliteration (RG1);
normal width (RG2); complete space
obliteration (RG3): X 100, H & E.

Fig. 4. Renal corpuscle of adult male rat of
group V: P = parietal layer, V = visceral layer & S
= urinary space. Urinary space was almost
obliterated (Black arrows). X400, H & E.
Discussion
Melatonin is the well celebrated pineal neurohormone that released to the circulation,
primarily at night. It is made from the amino
acid, tryptophan, via the serotonin within the
pineal gland (5-7). Even though, many decades of
investigations concerning its role on the tissue
histology, physiology, and biochemistry had

been performed, but, it is still a context of vast
interest to investigate more and more its
function, hence, it was selected to be involved at
this study (15-17).
The kidney was chosen in the instant study
because, indeed, it is one of the most vital bodily
organs. It has a former role in the all of body
homeostasis, controlling the electrolyte
concentrations, acid-base balance, extracellular
fluid volume, as well as it plays a crucial role in
the blood pressure regulation. It eliminates a
wide variety of waste products. It secretes a
group of hormones, such as erythropoietin. It
also secretes the enzyme rennin and Calcitriol
which is activated form of vitamin D. All of the
variety of kidney's functions are finished, simply,
by the mechanisms of re-absorption, filtration
and secretion (18-22), hence the filtration site was
tried to be investigated here.
The anatomical, histological and biochemical
changes seen in the ongoing study, which were
induced by putting in continuous darkness,
might be discussed by the fact; that melatonin is
able, relatively, to reach all bodily tissues and
cells, inducing its action, via the meticulous
melatonin receptors, which present, nearly, in all
of the body tissues (23-26). These changes were in
ratio with the length time exposure to darkness;
because melatonin has a dose – dependent
natural achievement (27-29), so no factual
injurious effect was occurred, to the group put
on 2 weeks of continuous darkness, still with the
longer dark exposure; there was an apparent
renal harm. These consequences could be confer
by the fact that; melatonin is known to have no
harmful effect, on little doses, whereas, it has
injurious outcome, whenever it is supplied on
prominent levels (17,27-29).
The time-route of 30 days, for rats, is regarded
as a long period of treatment, according to
Peltier et al. (30). Hence, it caused no any
detectible harmful histological nor functional
effects on short period of darkness, and those
findings were equivalent with the findings of
Hoyos et al (31), when he planned that;
melatonin, in its normal pharmacological level,
do not affect the serum biochemical parameters
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including overall serum proteins, creatinin and
urea. Thus, in the ongoing study, it did not affect
the renal function; yet, it slightly decreased the
uric acid, which was regarded as a pleasant
effect for sure.

When group II and III were assessed, the
products were quite different, and significant
histological changes were noticed on corpuscle
space, presented by the obvious narrowing of
the corpuscular urinary space with concomitant
biochemical changes as well.

Table 2. The effect of continuous darkness on some renal biochemical profiles of male rat
Time of continuous
darkness
Control Group Ia
2 wk
Control Group Ib
4 wk
Control Group Ic
6 wk
Control Group Id
8 wk

Sugar
mg/100ml
87.9± 0.9
89.1±1.4
88.8±1.9
90.3±2.1
89.1±2.4
112.8±1.7*
88.3±2.2
119.8±1.6**

Urea
mg/100ml
23.8±1.3
22.9±1.9
22.6±2.1
24.7±2.3
23.6±2.8
41.9±1.8*
22.9±2.6
67.9±1.6**

Ceatinine
mg/100ml
0.33±0.04
0.32±0.07
0.35±0.06
0.47±0.09*
0.36±0.1
0.89±0.05**
0.32±0.3
1.23±0.8**

K
MEq/L
4.1±0.1
4.0±0.3
3.9±0.7
4.6±0.9
4.0±0.7
4.9±0.6*
4.1±0.5
5.8±0.4***

TSP
g/100ml
7.4±0.6
7.5±0.8
7.5±0.02
7.3±0.5
7.5±0.4
6.7±0.3*
7.3±0.6
6.1±0.2**

Albumin
g/100ml
3.22±0.1
3.21±0.9
3.31±0.2
3.25±0.8
3.20±0.6
2.93±0.2**
3.24±0.6
2.07±0.4***

* = P< 0.04, ** = P< 0.03, *** = P< 0.001).

Those unwanted changes whether histological or
functional might be caused by the harmful
damaging effect of melatonin wherever it is used
in a large dosage (27-29), because melatonin can
reach almost all body tissues and cells, applying
its action through its receptors (23-26), so it
perhaps had damaged any of the corpuscular
constituents such as the endothelium of the
glomerular capillaries, glomerular basement
membrane, mesangealcomponants or the
podocytes; leading to resultant glomerular
filtration abnormalities, since a damage to any of
these components whether functional or
structural could contribute to the filtration
disturbance (18,19,21). Although the study of the
blood vessels is not our main goal in the instant
research, but it was observed there for interest;
the dilatation of blood vessels, could be
attributed to the fact which documented the
melatonin, to have a vasodilation action (32-34).
Uncertainties and doubts seemed to be still
surrounding the role of melatonin, in human
biology and pathophysiology and future
researches might be needed.
In conclusion: The continuous darkness has
structural as well as functional influence on the
glomerular urinary space in the kidney of adult
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male rats in accordance with the length of
darkness exposure.
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Splenectomy has been associated with several long-term complications; pulmonary arterial
hypertension has gained special attention. It seems that the absence of a spleen, rather than
underlying condition for which the splenectomy was performed, is the primary cause of this condition.
Assessing the risk factors for development of pulmonary hypertension in different indications of
splenectomy
Fifty postsplenectomy patients were included and transthoracic echocardiographic study looking for
right ventricle size; ejection fraction and pulmonary artery pressure were performed for each patient
in addition to complete blood count.
The patients' mean age was 32.5±1.8 years. The mean duration after splenectomy was 5.2±0.34 years
with a range of 1-10 years. Hemoglobinopathies in different types formed 54% (27/50) of these
indications, while non hematological indications were reported in 7 cases (14%). Pulmonary arterial
hypertension was reported in 22% of patients with mean pressure 30.10±1.18 mmHg. It is positively
correlated with right ventricular size. The highest risk of pulmonary arterial hypertension was reported
with splenectomy due to hemolytic diseases in comparison with other indication despite persistence
of similar risk in non hemolytic indication but of no statistical significance. The more severe degree of
anemia has negative correlation with pulmonary arterial hypertension as well as high WBC count
unlike thrombocytosis.
Whatever the underlying indications of splenectomy, the risk of pulmonary hypertension exists, which
may not related only to thrombocytosis but also for anemia and leucocytosis and it needs long
duration follow up to be diagnosed.
Splenectomy, pulmonary hypertension.

List of Abbreviation: PAH = pulmonary arterial hypertension,
CTEPH = chronic thromboembolic pulmonary hypertension, TTE =
Transthoracic echocardiographic, RV = right ventricle, EF = ejection
fraction, PAP = pulmonary artery pressure, ITP = immune
thrombocytopenic purpura.

Introduction
plenectomy is not free from variable
important
long-term
complications.
Pulmonary arterial hypertension (PAH) is
an important vascular complications (1,2) in

S
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addition to risk of deep venous thrombosis (3,4),
and atherothrombosis (5). A specific subcategory
of PAH is restricted to patients with hemoglobinopathies and/or splenectomy (6).
Idiopathic pulmonary hypertension or chronic
thromboembolic
pulmonary
hypertension
(CTEPH) are reported in cases of thalassemia and
sickle cell disease (7,8). The reported prevalence
of splenectomy in patients with PAH ranged
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from 8.6% to 11.5% compared with 0% to 0.6%
in the other groups (patients with other forms of
pulmonary disease) (1).
The underlying indication of splenectmoy is one
of the factors that play a role in development of
postsplenectomy PAH, but it is definitely not the
sole factor in this process. The subsequent
hyposplenism state is an important issue
regardless the presence of ongoing hemolysis or
not (1,7,8).
Splenectomy in thalassemic patients will
increase the frequency of PAH over the general
population (9,10) and similar risk is reported in
sickle cell anemia patients (who had autospelnectomy) (11).
Many cases were reported as they developing
PAH after splenectomy for variable underlying
diseases like
hereditary stomatocytosis,
hereditary spherocytosis, myeloid metaplasia,
paroxysmal nocturnal hemoglobinuria, and
unstable hemoglobinopathies (12-19).
The aim of this study is to assess the risk factors
for development of pulmonary hypertension in
different indications of splenectomy.
Methods
A cross sectional study had been conducted on
50 postsplenectomy patients (with different
indications and for different durations). They
were met at hematology outpatient clinic at AlImammain Al-Kadhimain Medical City during
their routine follow up over the period between
April 2011 and Dec. 2012. For every patient
complete history and examination were
performed including indication of spelenctomy,
duration since spelenctomy, and complications.
Adult patients with sickle cell disease were also
included in this study as they have state of
hyposplenism secondary to autosplenectomy as
it is proven by ultrasonagraphy, but its duration
was estimated crudely (since the age of
adolescence). In addition to those having
splenectomy for combined hemoglobinopathy
(these had been referred as other hematologic
indications).
Each patient had informed about the enrollment
in this study according to declaration of Helsinki.

The study was following the local scientific
research ethical committee guidelines.
A complete blood count was requested for all
patients; in addition to transthoracic echocardiographic (TTE) study (using Philips C9) was
performed looking for right ventricle (RV) size,
ejection fraction (EF) and pulmonary artery
pressure (PAP) according to Bernoulli's equation.
The normal RV diastolic dimension is11-28 cm2
and normal EF must be >55%20. PAH defined by a
mean PAP >25 mm Hg at rest or> 30 mm Hg
during exercise (20,21).
Statistical analysis using SPSS program and
Microsoft excel program. T test, ANOVA and
Spearman's rank correlation study were used
considering a P value < 0.05 as significant
difference.
Results
Total number of patients were 50, [60% were
females (30/50))] their ages range from 16-58
years with a mean of (32.5±1.8 years). The mean
duration after splenectomy was 5.2±0.34 years
with a range of 1-10 years
The most frequent indications for spelenctomy
were hemoglobinopathies in different types that
form 54% (27/50), while non hematological
indications were reported in 7 cases (14%) as
demonstrated in (Table 1).
Table 1: Indications of splenectomy
Indications
Different hematological indications
Thalassemia major
Thalassemia intermedia
Immune hemolytic anemia
Immune thrombocytopenic purpura
Hereditary spherocytosis
Surgical indications
Total

No. (%)
11 (22)
10 (20)
6 (12)
8 (16)
5 (10)
3 (6)
7 (14)
50 (100)

Laboratory parameters for patients define that
the hemoglobin level varied between 4.00-13.00
g/dl with a mean of 9.93±0.3, the mean platelet
count was 480.62±32.4 x 103/ml with a range
between 150.0 - 886.0 x103/ml (Table 2).
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Table 2: Hematologic characteristics of the
patient group
Laboratory
Characteristic

Mean±SE

Range

Hemoglobin (g/dl)
Platelet x103 (/ml)
WBC x103 (/ml)

9.93±0.31
480.62±32.49
8.868±0.58

4.00-13.00
150.00-886.00
4.00-20.00

33.05±1.98 mmHg while it is 28.13±1.35 mmHg
in females with statistically significant difference
(P = 0.039)
The highest risk of PAH was reported with
splenectomy due to hemolytic diseases
(hemoglobinopathies especially thalassemia
major and intermedia) in comparison with other
indications for splenectomy with statistical
significance difference (p = 0.003) (Fig. 2).

Pulmonary hypertension was reported in 22% of
patients with mean pressure 30.10±1.18 mmHg
through a range between 15-50 mmHg (Table 3).
Table 3: transthoracic Echocardiographic
characteristics of the patient group
Echocardiography
Characteristic
RV size (cm2)
EF (%)
PAP pressure (mmHg)

Mean±SE

Range

24.68±0.6 14.00-38.00
62.12±0.81 50.00-75.00
30.10±1.18 15.00-50.00

RV = right ventricle, EF= left ventricle ejection fraction,
PAP= pulmonary artery pressure

RV enlargement was documented in 30% of
cases (15/50) (Fig. 1).

Fig. 1. Distribution of right ventricle size in
relation to pulmonary artery pressure
Pulmonary hypertension is positively correlated
with RV size in significant value (r = 0.689, P
<0.001) but has negative correlation with EF (r =
-0.485, P < 0.001).
There are significant differences between
genders concerning mean PAP pressure (P =
0.039). Mean PAP pressure in male patients is
68

Fig. 2. Comparison of mean PAP among
different indications of splenectomy
However; a surgically indicted splenectomy was
also associated with risk of pulmonary
hypertension but in non significant association
(P = 0.065). ITP patients did not show such a risk
as their mean PAP is 19.6±1.4 mmHg.
The correlation between PAP and other
hematologic parameters were evaluated and It
reveals that post splenectomy duration is
positively correlated but in non significant value
with development of PAH (r = 0.22, P = 0.11)
(Fig. 3) and similarly concerning the patient age.
While, it is found that the more severe degree of
anemia has negative correlation which is of
statistical significance with development of PAH
(r = -0.314, P = 0.026,) as well as WBC count (r =
0.330, P = 0.019,) unlike thrombocytosis (r =
0.053, P = 0.715).
Discussion
When a patient performed splenectomy, PAH
would be a consistent risk consequence
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especially in cases of underlying haemolytic
anaemia (22).

Fig. 3. Relationship of post splenectomy
duration and mean pulmonary artery pressure
It is found in over 60% of the patients with
thalassaemia (23,24) and while it is reported in
patient with sickle cell disease as 32% (25). The
question that is raised, does it follow other
indications of splenectomy?
In this study different indications were included,
PAH is reported more frequently (22%) than
what is reported by Hoeper et al (11.5%) (7). It
can be well understood that this difference may
be due to limitation of transthorasic
echocardiography in diagnosis of pulmonary
hypertension and other variables like the inter
operator & intra operator variation (26).
One complicating factor in many of these cases,
which is the consideration of splenectomy as a
treatment line and therefore it, is difficult to
differentiate between the roles of splenectomy
per se or the effect of the underlying haemolytic
disease in development of PAH.
Hemoglobinpathies, in this study, form the
major component of the patients group (54%)
which is already known as risk factor for PAH (P
= 0.003), (a process that may started even
before splenectomy) in agreement with report
of Aessopos et al (27) who found that 59% of
patients with thalassaemia intermedia who had
had splenectomy developed thromboembolic

pulmonary hypertension and similarly other
author conclusion (28).
Despite all these limitations , non hematological
indications were forming around 14% of the
studied cases which also showed increasing risk
of PAH but in non significant manner (P =
0.065).
The simplest explanation of the other authors
who have studied this problem is that, following
splenectomy, there is both thrombocytosis and
also increased numbers of damaged circulating
red cells which will activate these platelets
leading to in situ thrombosis (29,30), but it couldn't
be approved in this study as thrombocytosis
didn't show any significant correlation with such
a risk (r = 0.053, P = 0.715). In the contrary, the
severity of anemia and higher WBC count
showed significant negative and positive
correlation (r = -0.314, P = 0.026,) and (r =0.330,
P = 0.019,) respectively.
This may indicate that different factors other
than hypercoagulability will play a role like
impact of anemia, leucocytosis on blood flow
dynamics or endothelial dysfunction (31,32).
Peacock stated that "is not simply one of
increased coagulability due to loss of the splenic
filter but one of abnormal endothelial surface
resulting in in situ thrombosis or another factor "
(33)
.
The exact mechanism by which pulmonary
hypertension develops after splenectomy
remains unclear.
The pathophysiological
mechanisms have been proposed as": (i)
thromboembolic occlusion of the pulmonary
vasculature; (ii) an increase in the production of
reactive oxygen species; and (iii) the depletion of
nitric oxide by free hemoglobin released by
damaged red cells leading to pulmonary
vasoconstriction" (24).
Some were recognized the presence of
megakaryocytes in the lungs, and therefore they
postulated their contribution in PAH in these
states (24). Vascular endothelial growth factor,
platelet-derived growth factor and transforming
growth factor-b will be released there as
fiberogenic mediators from these trapped
platelets inside capillary beds (regardless the
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thrombocyte count in circulation) in a
phenomenon called ‘pathological emperipolesis’
leading to increase in pulmonary artery pressure
(34,35)
.
The mean PAP pressure in those performed
splenectomy for other than chronic hematologic
disease was 29.14±2.32 mmHg that is consider
as evidence for pulmonary hypertension and this
was also reported by Jaix et al (1) in his paper at
Thorax journal where only four of the 22
patients who developed CTEPH
after
splenectomy had a haemolytic disorder, and in
most of the others the spleen had been removed
for trauma which had demonstrated.
Post splenectomy duration is positively
correlated but in non significant value with risk
of PAH (r = 0.22, P = 0.11) which is noticed by
Jaix et al (1) who demonstrated long duration (up
to 35yr) required for this complication to be
developed that suggest the pulmonary
hypertension is a very slow process or that some
additional factor developed which resulted in a
prothrombotic state, perhaps a change in
endothelial function or a change in red cell
characteristics. Therefore, any case that needs
splenectomy still may have this risk of PAH even
for other than hemolytic or hematologic
disorders (33). This consequence may be related
erythrocyte
membrane
alteration
and
subsequent activation of coagulation cascade
due to the loss of spleen filter function (36). In
addition to the fact that in case of trauma, there
is an associated thromboembolic complications
even if not documented immediately after the
surgery (1).
In conclusion, whatever the underlyng indication
of splenectomy, the risk of pulmonary
hypertension exist, which may not related only
to thrombocytosis but also for anemia and
leucocytosis and it needs long duration follow up
to be excluded. Transthoracic echocardiography
can help in this follow up by demonstration of
right ventricle size.
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Dyslipidemia is a modifiable cardiovascular disease risk factor that remains largely uncontrolled in
patients with type 2 diabetes mellitus. Administration of melatonin may improve tissue responses to
insulin and increase the efficacy of drugs which act through this pathway like Sulfonylurea.
To investigate the effectiveness of Atorvastatin and melatonin that possess antioxidant and/or
hypolipidemic effects on the changes that occur in patients with type 2 diabetes mellitus due to
uncontrolled glycemic status.
Forty one diabetic patients (26 female and 15 male) with an age 35-60 years and disease duration of 510 years were studied. Patients allocated to 3 groups, first group was treated with Placebo (starch
50mg; n=13), second group was treated with (Atorvastatin 20mg/day; n=14), while third group was
treated with (Melatonin 10mg/day; n=14), in addition to the already given oral hypoglycemic agent
(glibenclamide) and dietary control for 12 weeks. Biochemical parameter (baseline, 6 and 12 weeks
later) including and lipid profile tests were done.
Atorvastatin and melatonin administration significantly increases fasting serum glucose and glycated
hemoglobin levels, with significant decrease in cholesterol, triglycerides, and low density lipoprotein.
However, the effects on these parameters were variable between the studied groups.
The administration of Atorvastatin may induce hyperglycemia despite of its hypolipidemic effect, while
melatonin could improve both glycemic control and lipid profile in patients with type 2 diabetes
mellitus.
Atorvastatin; melatonin; glycemic control; type 2 diabetes mellitus.

List of Abbreviation: T2 DM = type 2 diabetes mellitus, TC = total
cholesterol, HDL-C high-density lipoprotein cholesterol, LDL-C = lowdensity lipoprotein cholesterol, TG = triglyceride, FSG = fasting serum
glucose, HbA1c = glycated hemoglobin, CVD = cardiovascular disease, OS
= oxidative stress, ROS = reactive oxygen species, Glut 4 = glucose
transporter 4.

Introduction
ype 2 diabetes mellitus (T2 DM) is
characterized by defective insulin
secretion in pancreatic β-cells in response
to glucose and by deficiencies in the action of
insulin on its target tissues. Hyperglycemia
increases the risk of microvascular complications
(1)
, while dyslipidemia is a major risk factor for
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macrovascular complications in patients with
type 2 diabetes (2). Elevated low-density
lipoprotein cholesterol (LDL-C) is a major risk
factor for cardiovascular disease (CVD) (3). As
such, management of LDL-C is the primary goal
of therapy for diabetic dyslipidemia (4). As the
prevalence of type 2 diabetes increases in the
United States, prevention of CVD is becoming an
increasingly urgent public health concern,
requiring aggressive management of the entire
lipid profile (5).
Evidence that oxidative stress (OS) is present in
diabetes originates from the frequent
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observation that both reactive oxygen species
(ROS) and antioxidants are increased. The later is
logically rather seen in early stage of diabetes
and should be interpreted as a tentative
compensation of cells against increasing OS (6).
The use of melatonin for medicinal purposes has
become something of an 'alternative medicine'
fad, although there are few properly controlled
trials of its efficacy (7). Melatonin administration
decreased the amount of thiobarbituric acidreactive substances, increased glutathione levels
and superoxide dismutase activity (8).
Atorvastatin is structural analogue of HMG-CoA
(3-hydroxy-3-methylglutaryl-coenzyme A). It is
most effective in reducing LDL. Other effects
include decreased oxidative stress and vascular
inflammation with increased stability of
atherosclerotic lesions. It has become standard
practice to initiate reductase inhibitor therapy
immediately after myocardial infarction,
irrespective of lipid levels (9).
The objective of the study was to investigate the
effectiveness of atorvastatin and melatonin that
possesses antioxidant and/or hypolipidemic
effects on the changes that occur in patients
with type 2 DM due to uncontrolled glycemic
status.
Methods
This study was carried out on forty one (41)
patients (26 females and 15 males) with T2 DM
who attend the Specialized Center for
Endocrinology and Diabetes - AL-Risafa
Directorate of Health - Baghdad were enrolled
from October 2011 to April 2013.
Inclusion criteria: Patients with T2 DM and
hyperlipidemia of both sexes on sulfonylurea
(glibenclamide), with age range 35-60 years
(46.76 ± 7.89), and have disease duration of 5-10
years.
Exclusion criteria: They should not have other
associated chronic diseases like liver and kidney
disorders and cardiovascular complications.
Patients who are pregnant and breast feeding
are excluded. They should not be on insulin
therapy or other antidiabetic drugs, or on
antioxidant drugs like aspirin, and any associated

drugs should be considered. They should not
taking other hypolipidemic agent; antiinflammatory or non steroidal anti-inflammatory
drugs.
Patients treated previously with full maximum
dose of sulfonylurea (glibenclamide) (15 mg/day)
and kept on dietary control, (but with poor
glycemic control as evidenced by abnormal
values of fasting plasma glucose; glycated
hemoglobin (HbA1c); and dyslipidemia; those
patients are carefully evaluated while they are
on their already established treatment program
for DM control) for 2 weeks before
randomization into three groups:
Group I: includes 13 patients treated with
placebo (starch 50 mg) in capsule dosage form in
addition to the already given oral hypoglycemic
agent (glibenclamide) and dietary control, for 12
weeks.
Group II: includes 14 patients treated with
atorvastatin 20 mg given as single daily doses in
a tablet dosage form, in addition to the already
given oral hypoglycemic agent (glibenclamide)
and dietary control for 12 weeks; and
Group III: includes 14 patients treated with
melatonin 10mg hard gelatin capsule once daily
(10 mg/day) in addition to the already given oral
hypoglycemic agent (glibenclamide) and dietary
control for 12 weeks.
After 12 hours fasting, blood samples were
collected from all subjects by venepunture (10
ml), before starting drug treatment (as base line
samples) and then after 6 weeks and 12 weeks
of treatment to follow the changes in the
studied parameters. Blood samples were divided
into two tubes, one heparinized tube (1 ml of
whole blood used for HbA1c determination) and
the other part was transferred into a plane tube
to collect serum after centrifugation at 3000
rpm for 10 min at 4 oC.
Fasting serum glucose level (FSG) was
determined using a readymade kit for this
purpose, according to the method of Barham
and Trendoer (10); Glycated Hemoglobin (HbA1c)
was evaluated using the VARIANT HbA1c
program utilizes the principles of ion exchange
high performance liquid chromatography (11).
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Serum total cholesterol (TC) was estimated
according to the method of Richmond (12); serum
triglyceride (TG) levels were determined
according to the method of Fossati and Prencipe
(13)
; serum high density lipoprotein cholesterol
(HDL-C) levels were estimated according to the
method of Burstein (14) and serum low density
lipoprotein cholesterol (LDL-C) was calculated by
using this formula:
LDL-C = Total cholesterol – (TG/2.2) – (HDL-C)(15).
All Results were expressed in mmol/L except of
HbA1c in percent. Paired t-test and ANOVA were
used to examine the degree of significance, and
a value of P < 0.05 was considered significant.
Results
The data presented in table 1 clearly showed
that in comparison with value at baseline in the
same group after 12 weeks of treatment, no
significant difference in FSG of placebo and
atorvastatin with a high significant decrease in
FSG of melatonin group was recorded. In
comparison with a placebo-treated group at

corresponding duration, after 6 weeks of
treatment there is a significant increase in FSG of
atorvastatin group. After 12 weeks of treatment,
no significant difference in FSG of atorvastatin
with a high significant decrease in melatonin
group were recorded (Table 1).
In comparison with value at baseline in the same
group after 6 weeks of treatment there is
significant decrease in S. HbA1c of Placebo
group, a high significant decrease in HbA1c of
melatonin group and significant increase in
atorvastatin group.
After 12 weeks of treatment, no significant
difference in S. HbA1c of placebo and
atorvastatin groups, and a high significant
decrease in HbA1c of melatonin group recorded.
In comparison with a placebo-treated group at
corresponding duration, after 12 weeks of
treatment, no significant difference in HbA1c of
atorvastatin group while a significant decrease in
HbA1c of melatonin group were seen (Table 1).

Table 1. Comparison of fasting serum glucose and glycated hemoglobin at different duration of
treatment in each group
Group

Fasting serum sugar (mmol/l)
Baseline
6 weeks
12 weeks

Glycated hemoglobin (%)
Baseline
6 weeks
12 weeks

Group I
N = 13

11.68±3.64 10.62±2.94*

11.62±2.79

8.35±1.93

8.6±1.94

8.15±1.61

Group II
N = 14

11.92±3.22 14.26±4.8*a

13.27±2.88

8.19±1.24

8.83±1.39*

8.57±1.52

Group III
N = 14

10.39±2.42

9.15±2.78*

7.64±1.83**b 8.36±1.13 7.76±1.03** 6.91±1.15**a

Comparison is with baseline value within the same group (* = P < 0.05), ** = P < 0.001), a = significant difference (P <0.05)
between drug group and placebo group at corresponding duration, b = P < 0.001 between drug group and placebo group
at corresponding duration.

Concerning the effect of drugs treatment on
lipid profile in comparison with value at baseline
in the same group after 12 weeks of treatment,
there was no significant difference in TC, TG and
HDL-C with a significant increase in LDL levels of
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placebo group. While a high significant decrease
in TC and TG was found in atorvastatin and
melatonin groups. No significant difference in
HDL-C of atorvastatin group and a high
significant increase in HDL-C of melatonin group
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were recorded. While a high significant decrease
in LDL-C of atorvastatin and melatonin groups
were found.
In comparison with a placebo-treated group at
corresponding duration, after 12 weeks of
treatment there was a significant decrease in TC
was found in melatonin group with a highly
significant decrease in TC of atorvastatin group

were found (Table 2). No significant difference in
TG of atorvastatin and melatonin groups and a
significant increase in HDL-C of atorvastatin and
melatonin groups. There was no significant
difference in LDL-C of melatonin group and a
significant decrease in LDL-C of atorvastatin
group was found (Table 2).

Table 2. Comparison of lipid profile at different duration of treatment in each group
Lipid profile
Cholestrol
(mmol/l)
Triglyceride
(mmol/l)
High-density
lipoprotein
(mmol/l)
Low-density
lipoprotein
(mmol/l)

Baseline
6 Weeks
12 Weeks
Baseline
6 Weeks
12 Weeks
Baseline
6 Weeks
12 Weeks
Baseline
6 Weeks
12 Weeks

Group I
N = 13
5.77±1.25
5.68±0.89
6.08±0.95
1.92±0.83
2.07±1.2
2.12±0.86
0.99±0.3
1.16±0.21*
1.04±0.22
2.72±1.02
2.51±1.01*
2.94±0.96*

Group II
N = 14
6.79±1.77
5.84±1.39**
4.65±1.01**b
2.55±1.53
1.76±1.04*
1.5±0.83*
1.39±0.25a
1.38±0.24a
1.39±0.29a
2.96±1.39
2.38±0.56
2.12±0.82**a

Group III
N = 14
6.19±0.82
5.79±0.77**
4.94±0.81**a
2.84±1.07a
2.34±0.86**
1.98±0.81**
0.97±0.11
1.08±0.1**
1.24±0.09**a
3.97±0.57b
3.8±0.58b
3.29±0.43**

Comparison is with baseline value within the same group (* = P < 0.05, ** = P < 0.001), a = P < 0.05 between drug group
and placebo group at corresponding duration, b = P <0.001 between drug group and placebo group at corresponding
duration.

Discussion
Atorvastatin has been reported in some cases to
disrupt glycemic control in patients with T2 DM
(16)
. The mechanism by which atorvastatin
disrupts glycemic control remains unknown;
however, atorvastatin was shown to inhibit
adipocyte maturation and glucose transporter 4
(Glut 4) expression by blocking isoprenoid
biosynthesis, thus impairing glucose tolerance
(17)
. These statements agreed with the results
obtained in the present study which shown an
increment in the FSG and HbA1c levels after 12
week of treatment with atorvastatin (Table 1).
There is evidence for a diabetes-preventing
effect of melatonin, whereas pinealectomy
increases the risk of diabetes (18). Likewise,
further data demonstrated that melatonin
directly influences both glucose metabolism and

insulin secretion from the β-cell of the pancreas
(19)
.
In this respect, the data presented in this study
are consistent with those indicated previously
(Table 1), in which the administration of 10 mg
per day of melatonin after 12 weeks significantly
(P < 0.001) decreases FSG and HbA1c levels. The
presumed action of melatonin as a regulator of
-cells responsiveness to glucose may be
exerted by both direct and indirect mechanisms.
It has been reported that melatonin receptors
are present in the pancreas (20).
Atorvastatin competitively inhibit this enzyme
resulting in decreasing de novo cholesterol
synthesis, and increasing expression of LDL
receptors on hepatocytes. This increases LDL-C
uptake by the hepatocytes, resulting in
decreasing the amount of LDL-cholesterol in the
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blood (21). Like other statins, atorvastatin also
reduces blood levels of TGs and slightly increases
levels of HDL-C (22). The present results in table 2
were compatible with the studies mentioned
above about the effects of atorvastatin on serum
levels of cholesterol; triglycerides and LDL.
As shown in table (2), treatment with 10 mg
melatonin significantly reduces total cholesterol,
triglyceride, and LDL-C plasma levels. These data
are compatible with those reported by
(Sudhakumari et al, 2001) (23) who showed that
plasma melatonin levels were inversely related
to the levels of lipids. In conclusion,
administration of melatonin in therapeutic doses
significantly improves the impaired lipid profile
in dyslipidemia states associated with diabetes
mellitus (24).
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Finasteride is a selective 5- reductase enzyme inhibitor that blocks the conversion of testosterone to
dihydrotestosterone, down regulates prostatic angiogenesis and blood flow and promotes apoptosis of
prostatic cells. It significantly decreases suburethral prostatic microvessel density in patients with
benign prostatic hyperplasia, which may explain its efficacy for decreasing benign prostatic hyperplasia
-associated bleeding. Transurtheral resection of the prostate is considered the gold standard operation
for symptomatic benign prostatic hyperplasia. It is characterized by immediate treatment success with
long-lasting improvement of symptoms.
To study the effect of finasteride on bleeding during transurethral resection of the prostate.
Thirty eight patients with benign prostatic hyperplasia underwent transurethral resection of the
prostate. Patients were randomly assigned into two groups, the finasteride group (18 patients) and the
control group (20 patients). The intra-operative bleeding was measured.
Statistically less significant bleeding during transurethral resection of the prostate in patients who were
placed on 10 mg finasteride for 6 weeks prior to the surgery.
Finasteride given daily for 6 weeks prior to transurethral resection of the prostate reduces time of
surgery, bleeding, and irrigation fluid requirements.
Hematuria, Finasteride, Benign prostatic hyperalgesia.

List of Abbreviations: B.I.D = Twice daily, BPH = Benign prostatic
hyperplasia, DRE = Digital rectal exam, 5-ARIs = Five-alpha reductase
inhibitors, Hb = Hemoglobin, KUB = Plain x-ray of the kidney, ureter,
bladder, MSU = Midstream urine, PSA = Prostate specific antigen, US =
Ultrasonography, TURP = Transurethral resection

Introduction
or most of the 20th century from 1909,
when Hugh Hampton Young performed
his first cold-cut prostatic punch
operation, until the late 1990s, when effective
medical therapy, and newer less invasive
technologies for prostatic obstruction were
developed, transurethral resection of the
prostate (TURP) remained the most common
surgical option for benign prostatic hyperplasia
worldwide. Despite the minimally invasive
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nature of TURP, bleeding remains the most
common complication of the procedure (1).
Historically, transfusion rates during TURP were
reported to be as high as 20% (2). Improvements
in resectoscopes, optics, anesthesia, and energy
sources have caused the transfusion rate to fall,
but
hemorrhage
remains
a
common
complication. A recent multi-institutional study
reported transfusion rates of up to 2.9% after
TURP (3). Other studies have shown the
transfusion rate to be below 2% at major
surgical centers (4).
Patients with large prostates, concurrent urinary
tract infections, or indwelling urinary catheters
have traditionally been at greater risk of TURP
related bleeding (5).
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Finasteride is a selective 5-reductase inhibitor
for type 2 isoenzyme. The aim of this study is to
assess the effect of finasteride on bleeding
during TUR-P.
Methods
The study was conducted between April 2010 to
October 2011, in the department of urology, AlImamain Al-Kadhemain Medical City, Baghdad.
Thirty eight patients with prostatic enlargement
greater than 60 cm3 were included in the current
study. Patients with vesicle stone, bladder
tumor, bleeding tendency, renal impairment,
and uncontrolled hypertension were excluded
from the study. Patients already taking
finasteride, on anticoagulant drugs or elevated
prostatic specific antigen (PSA) were also
excluded from the study.
All of the included patients underwent full preoperative work-up, including digital rectal exam
(DRE), PSA, coagulation tests, plain x-ray of the

kidney, ureter and urinary bladder (KUB),
sonography of the abdomen and pelvis, urine
analysis, and mid-stream urine for culture and
sensitivity.
Eighteen patients were given 10 mg (5 mg BID)
finasteride daily for 6 weeks prior to TUR-P (The
Finasteride group), while 20 patients underwent
TUR-P without taking finasteride (The control
group).
The operation was done by the same surgeon,
using unipolar Storz resectoscope, and distilled
water as the irrigate fluid. In each TUR-P
operation the following parameters were
evaluated, actual duration of resection, amount
of irrigation fluid used, hemoglobin (Hb) in a
sample of the irrigation fluid, and Hb of the
patient.
To calculate the amount of intra-operative blood
loss, we use the following formula:

Hb level in irrigate fluid (gm/dl) × total volume of irrigate fluid (ml) (6)
Blood loss (ml) = ------------------------------------------------------------------------------------------Hb of the patient (gm/dl)
Statistically, the T-test is used to measure the P
value of the evaluated parameters.
Results
A total of 38 patients with prostatic enlargement
underwent TUR-P. They were assigned into two
groups.
The mean age of Finasteride group was 70.5
years (range 62 to 80), the mean prostate size
was 77.1 cm3 (range 64 to 89), the mean
duration of resection was 44.1 minutes (range
33 to 58), the mean irrigation fluid used was
11.4 liter (range 9 to 14), and the mean intraoperative blood loss was 261.5 ml (range 210 to
352).
On the other hand, for the 20 patients of the
control group, the mean age was 68.2 years
(range 58 to 79), the mean prostate size 76.6
cm3 (range 67 to 85cm3), the mean duration of
resection was 65.7 minute (range 55 to 72min.),
the mean intra-operative blood loss was 461.8

ml (range 343.3 to 612.4ml), and the mean
irrigation fluid used was 16.1 liter (range 12 to
19 L).
These results showed a difference in the mean
duration of resection between both groups
which was 21.6 minutes. In addition, the
difference in the mean intra-operative blood loss
was 200 ml and the difference in the intraoperative irrigation fluid used was 4.7 liter
(Table 1).
Using the T-test to measure the P value,
comparative statistical analysis of these results
showed a significant difference in the duration
of resection, the intra-operative blood loss and
the intra-operative irrigation fluid used, between
the two groups of the study (P < 0.0005) as seen
in table 1.
Discussion
Hematuria associated with BPH is probably
related to increased vascularity in the prostate,
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which is associated with friable prostatic tissue
(either
primary
or
regrowth
after
prostatectomy). Marshall and Narayan first
reported the beneficial effects of hormonal
therapy on prostatic bleeding, which they
proposed a result of suppressed angiogenesis
secondary to androgen deprivation (7).
Table 1. Differences in the comparative
parameters between TURP+Finastride and
control groups
Parameter
Resection duration (min)
IO blood loss (ml)
IO irrigate fluid (L)

Control
TURP +
group Finastride
65.7
44.1*
461.8
261.8*
16.1
11.4*

IO = intraoperative, * P = <0.0005

While this initial observation was made to
patients with prostate cancer, Puncher and
Miller subsequently described a similar
association of finasteride with BPH associated
gross hematuria (8). Hochberg et al provided one
of the first histological proofs for decreased
suburethral microvessel density in finasteride
treated prostates. Given that BPH associated
hematuria has been correlated with suburethral
prostatic microvessel density, so it can be
postulated that the efficacy of finasteride for
decreasing BPH associated prostatic bleeding is
mediated through suppression of microvessel
density (9). Donohue et al has also shown in his
trial that finasteride reduces prostatic vascularity
rapidly within 2 weeks (10).
The results of the current study show that the
finasteride group patients showed less bleeding,
during TUR-P, than the control group. This
finding is in agreement with the studies
conducted by Hagerty et al (11), Donohue et al (12)
and Ozdal et al (13). As bleeding is reduced,
visibility during resection improves, thus speed
of resection accelerates, and the amount of fluid
irrigate used for surgery is reduced.
In conclusion, finasteride given prior to TURP as
a combination therapy is found to reduce time
80

of surgery, intraoperative blood loss and
irrigation fluid requirement.
Limitations
This study is unique in Iraq; however, the
relatively small number of patients is one
limitation. The conclusions reached herein have
to be checked with the American Urological
Association and European Association of
Urology guidelines.
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Several studies have demonstrated the role of hematological parameters like hemoglobin (Hb), white
blood cells (WBC) count and platelet count in the assessment of patients with coronary artery disease;
some studies suggest an additional role of platelet indices in the prognosis of patients with coronary
artery disease.
To assess complete blood count and platelet indices in patients with coronary artery disease.
Blood sample of 42 newly diagnosed ischemic heart disease patients including 20 patients with
myocardial infarction (MI) and 22 patients with unstable angina were studied. The control group
included 15 individuals with no history of heart disease and a normal electrocardiogram. Clinical and
laboratory information regarding age, sex, packed cell volume, WBC count, platelets count, platelet
distribution width and platelet volume were obtained.
The frequency of diabetes and smoking was higher in patients with coronary heart disease in
comparison to the control group (P < 0.05), while the frequency of hypertension was not significntly
different. Significant difference in WBC count and Hb level of patients with coronary heart disease (P <
0.05), while no significant difference in the platelet count, platelet distribution width and mean platelet
volume was found. In patients with unstable angina there was a significant difference in the Hb level (P
< 0.05) while no significant difference in WBC count, platelet count, platelet distribution width and
mean platelet volume was observed. In patients with myocardial infarction, there was a significant
difference in the Hb level and the WBC count (P < 0.05), whereas no significant difference in platelet
count, platelet distribution width and mean platelet volume was found.
Hemoglobin level was significantly lower in patients with coronary artery disease while the mean level
of WBC count was significantly higher than that of the control group. There was no significant
difference in platelet count and platelet indices between those two groups. In patients with unstable
angina the WBC count was not statistically different from that of the control group.
Coronary artery disease, Hb, WBC, PDW, MPV.

List of Abbreviation: CHD = Coronary Heart Disease, MI =
Myocardial Infarction, PCV = Packed Cell Volume, WBC = White Blood
Cells, PDW = Platelet Distribution Width, MPV = Mean Platelet volume,
EDTA = Ethylene Diamine Tetra Acetic acid

Introduction
oronary heart disease (CHD) is the most
common form of heart disease and is the
single most important cause of premature
death in Europe. By 2020, it is estimated that it

C
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will be the major cause of death in all regions of
the world. Disease of the coronary arteries is
almost always due to atheroma and its
complications, particularly thrombosis (1).
Angina pectoris is the symptom complex caused
by transient myocardial ischemia; it may occur
whenever there is an imbalance between
myocardial oxygen supply and demand. Unstable
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angina is a clinical syndrome that is
characterized by new-onset or rapidly worsening
angina, angina on minimal exertion or angina at
rest.
The
condition
shares
common
pathophysiological mechanisms with acute
myocardial infarction and the term 'acute
coronary syndrome' is used to describe these
disorders collectively (1). Myocardial infarction
(MI) is due to the formation of occlusive
thrombus at the site of rupture or erosion of an
atheromatous plaque in a coronary artery (1).
Ischemic heart disease is mainly caused by
atherosclerosis and its complications. Platelets
and their activity have an important role in
initiation of atherosclerotic lesions and coronary
thrombus formation. Larger platelets are
enzymatically and metabolically more active and
have a higher potential thrombotic ability as
compared with smaller platelets (2).
Inflammation is a key feature of atherosclerosis
and its clinical manifestations. The leukocyte
count is a marker of inflammation that is widely
available in clinical practice. WBC counts are a
predictor of coronary heart disease mortality
independent of the effects of smoking and other
traditional cardiovascular disease risk factors (3).
The objective of this study was to assess
variations in complete blood count and platelet
indices in patients with coronary artery disease
compared to healthy individuals.
Methods
This study is a case-control study, which was
designed to include 42 cases with ischemic heart
disease; 20 patients had MI and 22 had unstable
angina. The diagnosis was based on history and
characteristic electrocardiographic changes. The
third group comprised 15 aged and sex matched
healthy controls with no history of heart disease
and a normal electrocardiogram.
Medical history was taken for patients including
history of hypertension and/or diabetes mellitus
in addition to drug history and smoking.
This study was conducted from August 2013 to
October 2013 on the blood sample of 42 newly
diagnosed ischemic heart disease patients
including 20 patients with MI and 22 patients

with unstable angina, in addition to 15 control
individuals with no history of heart disease and a
normal electrocardiogram. The cases were
collected from the Coronary Care Unit of AlKadhimiya Teaching Hospital. Clinical and
laboratory information regarding age, sex,
packed cell volume (PCV), white blood cells
(WBC) count, platelets count, platelet
distribution width (PDW) and mean platelet
volume (MPV), were obtained. Two milliliters of
k3 ethylenediamine tetra acetic acid (EDTA)
blood was obtained from each patient and a full
blood count was performed within 2 to 4 hours
using the Sysmex blood analyser.
Statistical analysis
Data were analyzed using SPSS version 16 and
Microsoft Office Excel 2007. Data were
presented as mean ± SD or as number and
percent. One way ANOVA and LSD tests were
used to compare means of more than two
groups while t-test was used to compare means
of two groups. Chi-square test was used to
compare frequency. P-value less than 0.05 was
considered significant.
Results
In this study, thirty three of the patients with
coronary heart disease were males (78.6%) and
9 of them were females (21.4%) with a male to
female ratio of 3.6:1; on the other hand, 9 of 15
control cases were males (60%), while 6 were
females (40%) with a male to female ratio of
1.6:1. There was no significant difference in
gender of patients with coronary artery disease
and control group.
The age range of patients with coronary heart
disease was between 33-76 years with a mean of
58.8 ± 11 (mean ± SD) years. By dividing the
patients` age according to 10-year intervals, the
largest number of patients (13 out of 42) fall in
the age group 50-59. Regarding the control
group, the age range was between 14-38 years
and the mean was 24.7 ± 7 (mean ± SD) years,
with the largest number of cases falling in the
20-29 years age group. This study showed that
there was a significant difference (P < 0.05) in
age of patients with coronary artery disease and
the control group.
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When evaluating the risk factors for coronary
artery disease, this study showed that the
frequency of diabetes and of smoking was higher
in patients with coronary heart disease in
comparison to the control group (P < 0.05),

while the frequency of hypertention was not
significntly different in patients with coronary
artery disease in comparison to the control
group (Table 1).

Table 1. Age, gender, and frequency of various risk factors in patients with coronary artery disease

Parameter
M/F
Age (yrs)
Hypertension
Diabetes
Smoking

Coronary artery disease
(N = 42)
No.
%
33/9
58.83
11.47
17
40.48
22
52.38
10
23.81

Control (N = 15)
No.
9/6
24.73
2
1
0

In the current study, thirteen patients with
unstable angina were males while nine patients
were females. On the other hand all patients
with myocardial infarction were males. There
was a significant difference in gender of patients
with unstable angina as compared to myocardial

P value

%
0.185
0.000
0.056
0.002
0.049

7.39
13.33
6.67
0

infarction in which there was male
predominance, P = 0.001. This study revealed
that smoking, hypertention and diabetes
millutes have no significant difference in
frequency between unstable angina and
myocardial infarction (Table 2).

Table 2. Age, gender, and frequency of various risk factors in patients with unstable angina and
myocardial infarction
Parameter
M/F
Age (yrs)
Hypertension
Diabetes
Smoking

Unstable angina
No.
%
13/9
59+11.48
8
36.36
12
54.55
4
18.18

Myocardial Infarction
No.
%
20/0
58.65+11.74
9
45
10
50
6
30

Regarding the hematological parameters, there
was a significant difference in WBC count and
hemoglobin (Hb) level of patients with coronary
heart disease in comparison with that in the
control group (P < 0.05). No significant
difference in the platelet count, platelet
distribution width and mean platelet volume
was found between patients with coronary heart
disease and the control group (Table 3).
Regarding patients with unstable angina there
was no significant difference in WBC count,
platelet count, platelet distribution width and
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Total
No.

%

33/9
58.83+11.46
17
40.48
22
52.38
10
23.81

P value
0.001
0.923
0.569
0.768
0.477

mean platelet volume between the unstable
angina group and the control group (P > 0.05);
on the other hand there was a significant
difference (P < 0.05) in the Hb level (Table 4).
The mean age of patients complaining from
unstable angina was 59±11.4 (mean ± SD) years
and the mean age of patients complainig from
myocardial infarction was 58.6±11.7 (mean ± SD)
years and the mean age of the control group was
24.73±7.3 (mean ± SD) years. This study showed
that patients with unstable angina and MI were
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significantly (P < 0.001) older than the control
group (Tables 4 and 5).
In patients with myocardial infarction, there was
no significant difference in platelet count,
platelet distribution width and mean platelet

volume between the myocardial infarction group
and the control group (P > 0.05), whereas there
was a significant difference (P < 0.05) in the Hb
level and the WBC count (Table 5).

Table 3. Hematological parameters in the coronary artery diseased group and the control group

Parameter
Hb (g/dl)
WBC (x109)
Platelet (x109)
PDW (%)
MPV (fl)

Coronary artery disease
(N = 42)
Mean±SD
13.50 ± 2.39
11.77 ± 4.55
230.98 ± 69.41
14.36 ± 3.2
10.50 ± 1.66

Control (N = 15)
Mean±SD
15.53 ± 1.95
7.65 ± 1.33
223.33 ± 40.19
13.68 ± 1.52
10.57 ± 0.53

P value
0.005
0.000
0.690
0.435
0.826

Table 4. Comparison of age and hematological parameters between unstable angina group and the
control group

Parameter
Age (yrs)
Hb (g/dl)
WBC (x109)
Platelet (x109)
PDW (%)
MPV (fl)

Unstable Angina
(N = 22)
Mean±SD
59.0 ± 11.48
13.39 ± 1.89
9.79 ± 3.89
220.64 ± 77.74
15.13 ± 3.71
10.82 ± 1.78

Control (N = 15)
Mean±SD
24.73 ± 7.39
15.53 ± 1.95
7.65 ± 1.33
223.33 ± 40.19
13.68 ± 1.52
10.57 ± 0.53

P value
< 0.001
0.008
0.079
0.899
0.127
0.604

Table 5. Comparison of age and hematological parameters between myocardial infarction group
and the control group

Parameter
Age (yrs)
Hb (g/dl)
WBC (x109)
Platelet (x109)
PDW (%)
MPV (fl)

Myocardial Infarction
(N = 20)
Mean±SD
58.65 ± 11.74
13.61 ± 2.89
13.96 ± 4.28
242.35 ± 58.78
13.51 ± 2.34
10.16 ± 1.48

Discussion
In this study, 78.6% of the patients with
coronary heart disease were males and 21.4% of

Control (N = 15)
Mean±SD
24.73 ± 7.39
15.53 ± 1.95
7.65 ± 1.33
223.33 ± 40.19
13.68 ± 1.52
10.57 ± 0.53

P Value
< 0.001
0.018
< 0.001
0.382
0.856
0.406

them were females with a male to female ratio
of 3.6:1, which is in line with Debra et al (4) and
Michaels et al (5) who stated that at any given
85

AL-Oqaily QA, Complete Blood Count in …
age the prevalence of coronary artery disease is
higher in men than in women. Moreover, there
was a significant difference between unstable
angina and myocardial infarction in terms of
gender, where females complaining from
myocardial infarction were significantly lower
than those complaining from unstable angina;
this may support Shehab et al (6) who found
gender differences in acute coronary syndrome.
The current study showed that there was an
increased incidence of developing coronary
artery disease with older age, which agrees with
Michaels et al (5).
When evaluating the risk factors for coronary
artery disease, this study showed that diabetes
and smoking were more frequently found
among patients with coronary heart disease in
comparison to the control group and thus may
have an important effect in the development of
coronary heart disease, which is in concordance
with Michaels et al (5) and Véronique et al (7)
studies. However, the frequency of hypertension
in patients with coronary artery disease was not
significantly different from that of control group.
This disagrees with many studies including
Michaels et al (5) and Véronique et al (7) studies.
This difference may be attributed to the small
sample size.
Regarding WBC count, there was a significant
increase in the WBC count in patients with
coronary heart disease compared to control
group, this finding is in agreement with Madjid
et al (8), Hoffman et al (9), and Lee et al (10) who
found that patients with elevated white blood
cell counts are at higher risk of developing acute
myocardial infarction and acute coronary events.
Regarding the Hb level, there was a significant
decrease in the Hb in patients with coronary
heart disease compared to the control group.
This finding agrees with Asimacopoulos et al (11)
who found that anemia can be manifested as
angina due to decreased oxygen carrying
capacity to the heart.
This study showed that there was no significant
difference in the platelet count, platelet
distribution width and mean platelet volume
between patients with coronary heart disease
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and the control group. This finding does not
agree with Khandekar et al (12) who found that
platelet distribution width and mean platelet
volume are significantly raised in patients with
acute myocardial infarction and unstable angina,
however Beyan et al (13), Stokol et al (14), and
George (15) stated that mean platelet volume is
not a reliable index with the use of EDTA in
complete blood count, because the EDTA causes
time dependent variation in the platelet size
indicating that the platelet volume will increase
by 30% within 5 minutes of exposure to EDTA; so
they stated that MPV measurements should be
standardized before depending on it in the
diagnosis.
In conclusion, hemoglobin level was significantly
lower in patients with coronary artery disease
while the mean level of WBC count was
significantly higher than that of the control
group. There was no significant difference in
platelet count and platelet indices between
those two groups. In patients with unstable
angina the WBC count was not statistically
different from that of the control group.
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The Lower pole anatomy (apart from other factors: stone size, shock wave energy) is an important
determinant of success after extracorporeal shockwave lithotripsy.
In this study, we aimed to determine if there is a significant relationship between lower pole ratio
(infundibular length: infundibular width) on preoperative excretory urograms and stone fragment
clearances after shockwave lithotripsy.
A total of 60 patients with isolated lower pole stones were prospectively included in the study.
Anatomical factors, such as infundibular length and width were measured and the lower pole ratio was
calculated on pretreatment excretory urogram. Stone fragment clearance was assessed on periodic
follow up visits (1-8weeks) with a plain abdominal X-ray for kidney, ureter and bladder.
The overall eight-week stone-free rate was 56.66%. Mean stone size ± SD was 11.383 ± 5 mm, mean
infundibular length was 11.95 ± 6.52 mm, mean infundibular width was 4.25 ± 1.66 mm and mean
lower pole ratio was 3.2 ± 2.4. Stone free status after shockwave lithotripsy was significantly related to
infundibular length and width as well as to lower pole ratio. Infundibular length less than 25 mm, width
greater than 4 mm and lower pole ratio less than 3.5 were noted to have an improved eight week
stone-free rate.
Lower pole anatomy is an important predetermining factor for lower pole stone clearance after
shockwave lithotripsy. The present study suggests that a lower pole ratio of less than 3.5, which
considers both infundibular length and width, is a promising and easily applicable predictor for stonefree status.
Lower pole ratio, extracorporeal shockwave lithotripsy, stone clearance.

List of Abbreviation: SWL = shock wave lithotripsy, ESWL =
extracorporeal shock wave lithotripsy, PCNL = percutaneous
nephrolithotomy, KUB = kidney, ureter and bladder, CPH = calyceal pelvic
height.

Introduction
eplacement of open surgery with
minimally invasive techniques for
treating stones in the renal tract has
greatly reduced patients' morbidity and
mortality and the period of hospitalization and
convalescence.
Extracorporeal
shockwave
lithotripsy does not require anesthesia and
requires little analgesia so that treatment can be

R
88

given on an outpatient basis, and there is no
wound to heal (1).
Beginning in 1969 and funded by the German
Ministry of Defense, Dornier began a study of
the effects of shockwaves on tissue (2).
In 1972, on the basis of preliminary studies
performed by Dornier Medical Systems (3) the
development of the Dornier lithotripter
progressed
through
several
prototypes,
ultimately culminating in February 1980 with the
first treatment of a human by shock wave
lithotripsy (SWL). The production and
distribution of the Dornier HM3 lithotripter
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began in late 1983, and SWL was approved by
the U.S. Food and Drug Administration in 1984.
Since Dornier’s pioneering work, numerous
other companies have demonstrated that
shockwaves capable of stone fragmentation may
be generated by electromagnetic induction,
micro explosions, focused lasers, and
piezoelectric crystals. To date, more than 3000
lithotripters of all types have been placed
worldwide, and more than 1 million patients are
treated annually with SWL (3).
Generally, extracorporeal shock wave lithotripsy
(ESWL) is characterized by a low complication
rate and only by a few absolute
contraindications (4).
An accurate estimation of the individual’s
probability of stone clearance may be essential
for proper treatment selection to determine
who will experience maximum benefit from
ESWL. Therefore, the identification of prognostic
factors compromising the clinical outcome of
ESWL-treated calculi might be crucial to opt for
the most appropriate maneuver (5).
The likelihood of fragmentation with ESWL
depends on stone size and location, anatomy of
renal collecting system, degree of obesity, and
stone composition. ESWL is most effective for
stones < 2 cm in diameter, in favorable
anatomical locations. It is less effective for
stones > 2 cm diameter, in lower-pole stones, in
a calyceal diverticulum (poor drainage), and
those composed of cystine or calcium oxalate
monohydrate (very hard). Lower stone-free
rates as compared with open surgery or
percutaneous nephrolithotomy (PCNL) are
accepted because of the minimal morbidity of
ESWL (5).
Calculi situated in the lower calices represent a
particular problem. First of all, a large number of
renal calculi originate in the lower calices, and,
obviously, the clearance rate of these stones
appears to be reduced compared to other
locations (6).
Secondly, ESWL fragments even from other parts
of the kidney are recovered in favor of the lower
calyces. This issue may be mainly attributed to
the gravity. Moreover, the geometrical features

of the lower calyx anatomy are also supposed to
hamper the clearance. Prognostic factors such as
the angle, length, or tightness of the
infundibulum were analyzed in detail (6).
ESWL is a sophisticated procedure and demands
skill. Knowledge about the characteristic
features of the lithotripter is essential.
Lithotripters vary in the source of shock wave
generation, and later generation devices use
smaller focal zones, allowing higher peak point
pressures (7).
As any surgical procedure, ESWL yields a better
clinical outcome when it is performed by an
experienced user familiar with the device. Thus,
urology training programs are recommended to
focus carefully on ESWL because it is the least
invasive of the common modalities for definitive
stone treatment (7). In general, the clearance
rate of renal calculi varies, ranging from 45% to
95% (8).
The outcome of stone clearance after ESWL is
strongly related to stone disintegration and
clearance of the fragments (9). Stone
disintegration is affected by several factors,
including stone factors (burden, number,
composition), patient factors (obesity, body
habitus), operator`s experience, and machine
factor (type of lithotripter, shock wave number,
shock wave energy) (10-12).
In addition, the clearance rate of stone
fragments is influenced by stone location and
the patterns of intrarenal collecting system
drainage and urinary transport (13-14).
Hence, in 1992, Sampaio and Aragao studied the
correlation of lower pole collecting system
anatomy and ESWL from cadavers (15). Lingeman
et al demonstrated that the clearance rate of
stone fragments was worse over the lower
calyces than over the middle or upper calyces
(13)
. Accordingly, after the measurement of lower
calyceal anatomy in excretory urography (EU)
initially demonstrated by Elbahnasy et al many
authors raised different viewpoints about the
measurement of the lower calyceal anatomy (16).
Plain-film radiography of the kidneys, ureters
and bladder may be sufficient to document the
size and location of radiopaque urinary calculi.
89

Al-Soufi et al, Renal Lower Pole Ratio as …
Stones that contain calcium, such as calcium
oxalate and calcium phosphate stones are
easiest to detect by radiography (17). Less
radiopaque calculi, such as pure uric acid stones
and stones composed mainly of cystine or
magnesium ammonium-phosphate, may be
difficult, if not impossible, to detect on plain-film
radiographs. Excretory urograms have been
considered the standard imaging modality for

urinary tract calculi. The excretory urograms
provides useful information about the stone
(size, location, radiodensity) and its environment
(calyceal anatomy, degree of obstruction), as
well as the contralateral renal unit (function,
anomalies). Excretory urogram is widely
available, and its interpretation is well
standardized (17) (Fig. 1).

Fig. 1. X-ray (kidney, ureter and bladder) and excretory urogram showing lower pole stone.
Methods
In the time period between September 2008 and
September 2011, a total of 80 patients, referred
from the urology outpatient clinic in the Surgical
Specialties Hospital, underwent ESWL for a
solitary radio opaque lower pole renal stone
detected on (excretory urograms) performed in
the radiology department of the same hospital.
Exclusion criteria included stones greater than
20 mm, a documented pyelonephritis, previous
renal surgery in two patients and renal
anomalies (duplex kidney) in two patients.
Sixteen patients defaulted follow-up or X-ray.
A total of 60 patients (34 male and 26 female)
between 21 and 71 years old who underwent
ESWL with Storze SLX FII machine were included
in the study. Stone length was measured as the
maximum diameter of the stone on the plain Xray (KUB film). Pre-ESWL excretory urograms (5
minutes and 10 minutes films) were used to
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determine the lower pole infundibular length
and width as previously described (Fig. 2).
The lower pole ratio (infundibular length: width)
was then calculated. Lower pole infundibular
length is the distance in mm from the most distal
point at the bottom of the calyx to the midpoint
at the lower lip of the renal pelvis. Lower pole
infundibular width was measured at the
narrowest point along the infundibular axis in
mm (16) (Fig. 3).
Success of ESWL was determined by the stonefree status after 8 weeks. The patients were
scheduled for follow up visits in outpatient clinic
at (1st, 2nd, 3rd, 4th, 6th, and 8th week) post
primary treatment. Routine abdominal X-rays of
the KUB film were employed for follow up. Any
stone fragment detectable on kidney, ureter and
bladder abdominal X-rays (KUB films), regardless
of size, persisting after 8 weeks was defined as a
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residual stone and they were managed with
another treatment line.

Fig. 2. Measuring lower pole infundibular
length in 10 min. Excretory urogram (EU) film
Results
All 60 solitary stones were located in the lower
pole, with a mean stone diameter of (11.38 ± 4.5
mm) for a patients group with a mean age of
(46.31 ± 13.08 years). Of the 50 patients (28
males and 22 females), 34 were stone-free eight
weeks after treatment for an overall stone
clearance rate of 56.66%. There was no
significant difference in the ages, sex distribution

Fig. 3. Measurement of lower pole infundibular
length, width and infundibulopelvic angle. LPIP
angle, lower pole infundibulo-pelvic angle: LPIL.
lower pole infundibular length: LPIW. lower
pole infundibular width
and mean stone sizes in the stone-free and
residual stone group.
Significant difference between the stone-free
and the residual stone groups were noted in the
follow up period and the number of shock waves
required, since the residual stone group were
more reluctant to treatment (Table 1).

Table 1. Patient’s characteristics and ESWL data
Patients group
Parameter
Age (years)
Number of shocks
Stone Diameter (mm)
Follow Up Period (weeks)

Stone free
mean ± SD
range
43.41 ± 15.42
21-71
3412 ± 1270
1500 - 6000
10.47 ± 4.33
6-20
1.56 ± 1
1-4

Residual Stone
mean ± SD
range
50.12 ± 10.15
32-65
5058 ± 1614.5** 3000 - 7000
12.58 ± 4.52
8-20
5.62 ± 2.2*
1-8

* = P < 0.001, ** P = .0....0

The male:female ratio = 21:13 for stone free
group and 17:9 for the residual stone group. The
mean infundibular length was 11.95 ± 6.52mm,
mean infundibular width was 4.25 ± 1.66 mm
and the mean lower pole ratio was 3.2 ± 2.4.

Univariate analysis revealed that infundibular
length, width and lower pole ratios were
significant predictors for stone clearance (Table
2).
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Table 2. Univariat analysis of anatomical factors of Patient’s groups predicting 8-weeks stone-free
status
Patients Group
Stone free
Residual Stone
9.53 ± 5.21
15.12 ± 6.81
4.82 ± 1.59
3.42 ± 1.50
1.96 ± 1.06
4.87 ± 2.96

Parameters
Mean Infundibular length (mm)
Mean Infundibular width (mm)
Mean Lower pole ratio

We evaluated the effect of lower pole anatomy
on stone clearance based on the criteria
described by Elbahasy et al (16) and Madbouly et
al (18). We found that eight-weeks stone-free
rates improved significantly in infundibular

P value
0.00065*
0.00017*
0.00001*

width of more than 4 mm (P = 0.0442) and that
infundibular width of ≤ 4 mm predicted stone
persistence and failure of ESWL (P = 0.0001) as
noticed in Table 3.

Table 3. Infundibular width (mm) in Patient’s groups
Infundibular width (mm)
No.
% within infundibular
% from Total
No.
>4
% within infundibular
% from Total
No.
Total
% within infundibular
P value within patient group
≤4

Stone free
13
37.1
21.7
21
84.0
35.0
34
56.7
0.0442

Most of patients in this study, 93.3%, had
infundibular lengths of less than 25 mm.
Infundibular length of less than 25 mm predicted

Patients Group
Residual Stone
22
62.9
36.7
4
16.0
6.7
26
43.3
0.0001

Total
35
100
58.3
25
100
41.7
60
100

P Value
0.055
0.11
0.000006
0.00033

successful treatment (P = 0.0001), while patients
with infundibular length of ≥ 25 mm all had
failed treatment with ESWL (Table 4).

Table 4. Infundibular length (mm) in Patient’s groups
Infundibular length (mm)
No.
% within infundibular
% from Total
No.
≥ 25
% within infundibular
% from Total
No.
Total
% within infundibular
P value within patient group
˂ 25
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Stone free
34
60.7
56.7
0
0.0
0.0
34
56.7
0.0001

Patients Group
Residual Stone
22
39.3
36.7
4
100
6.7
26
43.3

Total
56
100
93.3
4
100
6.7
60
100

P Value
0.038
0.044
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Forty-two patients (70%) had lower pole ratio of
3.5 or less compared to 18 (30%) with lower pole
ratio > 3.5 and this ratio was associated with

better stone clearance (P < 0.0002) as seen in
(Table 5).

Table 5. Lower pole ratio in patient’s groups

L.P Ratio
≤ 3.5
> 3.5
Total

Patients Group
Stone free
Residual Stone
No.
%
No.
%
34
100
8
31
0
0
18
69
34
100
26
100

Total
No.
42
18
60

P value
%
70
30
100

0.0002

* = P < 0.05.

Discussion
Though ESWL is widely used in the treatment of
renal stones, its efficacy in clearing lower pole
stones has been questionable. In this study, the
eight-week stone-free rate of 56.66% is
comparable to other centers, which reported
stone-free rates between 25 and 85% (19).
In a meta-analysis of the management lower
pole stone, Lingeman et al (14) suggested that
stone-free rate was significantly affected by
stone size, dropping from 74% in lower pole
stones less than 10 mm to 56.3% and 32.6% in
stone size between 10 and 20 mm and more
than 20 mm, respectively.
Most authors agreed that lower pole stone
greater than 20 mm should be treated with
percutaneous removal, but controversy arises
when it comes to the primary management of
lower pole stones between 10 and 20 mm in
size. It is for this reason we decided to limit the
present study stone size to less than 20 mm,
with the majority of the stones between 10 and
20 mm (15).
The reason for the dismal result for lower pole
stone clearance is due to fragment retention
rather than failure of stone disintegration.
Sampaio and Aragao first described the
importance of inferior pole collecting system in
ESWL in 1992 (15). Subsequently, Elbahnasy et al
(16)
established the role of lower pole spatial
anatomy, namely the infundibular length, width
and angle in predicting the success of ESWL.

Other important anatomical factors affecting
stone clearance after ESWL included calyceal
pelvic height (CPH) by Tuckey et al (20) renal
morphology by Madbouly et al (18) and number
of minor calyces by Sumino et al.21
We excluded patients with abnormal renal
morphology either congenital or acquired from
infection or renal surgery. We did not consider
the measurement of CPH as it may vary with
respiration or postural changing of the kidney.21
In the present study, we used the method of
Elbahnasy et al. for the measurement of lower
pole spatial anatomy (16). The mean infundibular
length in our patients was found to be shorter
than that described by Elbahasy et al (16) and
Madbouly et al (18) (11.95 ± 6.52 mm vs. 29.9 mm
and 36.4 mm, respectively). This difference may
be due to the different study population or
different imaging films used in excretory
urograms. Unfortunately no other Asian study is
available for reference. However, the mean
infundibular width was comparable using the
lower pole anatomical predictors proposed by
Elbahasy et al (16). In this study lower pole eightweeks stone-free rates were significantly better
in patients with infundibular widths of more
than 4 mm and infundibular lengths of less than
25 mm. Univariate analyses confirmed that both
infundibular length and width were important
predictors for stone-free rate and that
infundibular width (using the mean infundibular
width) was a stronger predictor. The mean
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infundibular length was significantly shorter and
the infundibular width significantly wider in the
stone-free group.
An interesting article by Knoll et al (22) showed a
high interpersonal variation in the measurement
of the lower pole anatomy. In the present study,
we measured the parameters twice on two
separate contrast-filled films by two urologists.
The average of the measurements was taken for
the final analysis. Most of the measurements
were within the 10 percent margin. However,
this is an important consideration for the
measurement of the parameters and further
prospective studies will need to be done to
improve
the
reproducibility
of
these
measurements.
Anatomical measurements of the lower pole
were all derived from intravenous urograms,
which neglected the 3-D anatomy of the lower
pole, especially the lower pole infundibular
opening. However, it is time consuming and
expensive to employ CT scans with 3-D
reconstruction to obtain 3-D measurements. We
measured the narrowest point along the
infundibular axis as the infundibular width and it
correlated well with the success of shockwave
lithotripsy for lower pole stone. We propose the
use of a lower pole ratio for predicting the
success of ESWL, as it considers both these
important factors. Patients with a lower pole
ratio of 3.5 or less had a significantly better
stone clearance rate when compared to those
with a ratio >3.5 (P value=0.0002) making it a
better candidate for predicting eight-weeks
stone-free status compared to infundibular
length or width alone.
In conclusion, lower pole spatial anatomy,
namely the infundibular length and width, has a
significant role in the stone-free status after
ESWL. Classifications of an infundibular width > 4
mm and an infundibular length ≤ 25 mm had an
impact on the eight-week stone-free rate. A
lower pole ratio of 3.5 seems to be a promising
predictor, as it considers both anatomical
factors. This will be especially helpful in deciding
the first-line treatment for lower pole stones
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measuring between 10 and 20 mm in maximum
diameter.
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