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SURGICAL ANATOMY OF THE SUPERIOR EPIGASTRIC ARTERY 
 

Hayder H. Abdul-Ameer1 FICMS, Akram A. Jaffar1 Ph.D., Hassan A. Hassan2 FRCS 
 
 
Abstract: 
Background: The superior epigastric artery and its 
preservation during surgical procedures are now 
gaining more importance. Anatomical studies 
regarding variations in the epigastric vessels have not 
been conclusively reported. More emphasis was 
directed towards the inferior epigastric artery on the 
expense of its superior counterpart. 
 
Objective: To illustrate the gross anatomy of the 
superior epigastric artery with special emphasis on 
laparoscopic cholecystectomy entry sites in order to 
map a safety zone.  
 
Method: Fifteen embalmed cadavers were dissected. 
Complications pertaining to the superior epigastric 
artery were reviewed in 90 patients who underwent 
laparoscopic cholecystectomy.   
 
Results: Gross arterial communication between the 
superior and inferior epigastric arteries was observed in 
(33%) of the cadavers where it was located above the 
umbilicus. In the epigastric region, the main stem of 
the superior epigastric artery was located within a 
longitude not extending laterally away from 5 cm off 
the midline. The inferior epigastric artery was 

commonly larger than the superior. In only one cadaver 
(7%) the caliber of the superior epigastric artery was 
comparable to that of the inferior. In (4.4%) of the 
cholecystectomy cases, bleeding occurred when the 
laparoscopic port was extended laterally beyond the 
10-12mm wide incision at the point 5cm inferior to the 
xiphisternum. 
 
Conclusion: A variably large superior epigastric artery 
should be kept in mind during surgical interventions; 
the absence of accompanying arterial anomalies 
indicated that the large size of the artery is a normal 
anatomical variation. In the epigastric region, a safety 
zone could be determined lateral to 5cm off the 
midline. In laparoscopic cholecystectomy, the port 
incision in the epigastric region should not be extended 
laterally beyond 12mm off the midline. If 
circumstances dictate then the port should be enlarged 
using a dilator. 
 
Key words: Superior epigastric artery, anatomical variation, 
laparoscopic cholecystectomy 
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1Introduction 
 The superior epigastric artery is a 
terminal branch of the internal thoracic 
(mammary) artery. According to some, it 
passes through a space limited medially by 
the sternal part of the diaphragm, laterally by 
the costal part of the diaphragm, and 
anteriorly by the musculoaponeurotic plane 
formed by transversus thoracis and 
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transversus abdominis (Larrey''s space or 
trigonum sternocostale), therefore through a 
diaphragmatic orifice[ ]1 . According to others 
it passes in front of the diaphragm, anterior to 
transversus thoracis and transversus 
abdominis and thus in front of the 
musculoaponeurotic plane[ ]2 .  
 Entering the rectus sheath, at first 
behind the rectus abdominis muscle and then 
perforating and supplying it. The superior 
epigastric artery usually anastomoses with the 
inferior epigastric branch of the external iliac 
artery. Branches perforate the sheath to 
supply the abdominal skin. The artery 
supplies the diaphragm; on the right small 
branches reach the falciform ligament to 
anastomose with the hepatic artery[ ]3 . A 
xiphoid branch contributes to the supply to 
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the lower sternal region and may be of special 
importance when used as a conduit in 
coronary artery by-pass grafts[ ]4 . At the 
intersections of the rectus abdominis muscle 
there are transverse arcades arising from 
either the superior or inferior epigastric 
arteries, which send branches supplying 
muscle or the overlying skin[5].  
 The epigastric arterial “system” is of 
considerable interest because of the grossly 
demonstrable direct arterial communication 
between the superior epigastric and the 
inferior epigastric arteries in 40% of a series 
of cadaver dissections. In atherosclerotic 
occlusion of the common iliac artery this must 
certainly be one of the important collateral 
pathways for blood to reach the ischemic 
extremity[ ]6 . 
 Anatomical studies regarding 
variations in the epigastric "system" of vessels 
have not been conclusively reported. More 
emphasis was directed towards the inferior 
epigastric artery on the expense of its superior 
counterpart[ -9]7 . This study aims at illustrating 
the anatomy of the superior epigastric artery 
relative to common surgical incisions and 
laparoscopic entry sites on the anterior 
abdominal wall in order to map a safety zone.  
 
Methods 
 Fifteen embalmed adult cadavers 
(originally used for teaching purposes at the 
Department of Human Anatomy, College of 
Medicine, Al-Nahrain University) were 
dissected for the contents of the rectus sheath 
with emphasis on the epigastric vessels. The 
basic procedures for dissection were based on 
the method outlined in Sauerland[10].   
 The origin, course, and the distance 
from the midline of the superior epigastric 
artery were noted. The site and mode of 
anastomosis between superior and inferior 
epigastric arteries were clarified by tying a 
cannula at either end of the epigastric arterial 
“system”: internal thoracic or inferior 
epigastric arteries. Tap water was pushed 

through this cannula till the vascular 
anastomosis became clear. 
 Complications pertaining to the 
superior epigastric artery were reviewed in 90 
patients who underwent laparoscopic 
cholecystectomy by using the American 
technique at Al-Kadhmiya Teaching Hospital. 
The latter implies a puncture site 5cm inferior 
to the xiphoid process. At that point, a 
transverse incision about 10-12mm was made 
for the insertion of the laparoscopic port.   
 
Results  
 The superior epigastric artery was 
seen on dorsal surface of the rectus abdominis 
muscle in all the cadavers (Fig.1). Gross 
arterial communication between the superior 
and inferior epigastric arteries was observed 
in 5 (33%) of the cadavers dissected. The 
anastomosis between the inferior and superior 
epigastric arteries was located at a level above 
the umbilicus in all the cadavers. In the 
epigastric region, the main stem of the 
superior epigastric artery was located within a 
longitude not extending laterally away from 5 
cm off the midline. No discrepancy was 
observed on both sides of the body regarding 
the origin, course, anastomosis, and caliber of 
the superior epigastric arteries. 
 The inferior epigastric artery is larger 
than the superior epigastric artery in 14 
cadavers (93%). In only one cadaver (7%) the 
caliber of the superior epigastric artery was 
equal in size to that of the inferior epigastric 
artery (Fig.2). This unusually large superior 
epigastric artery was observed on both sides 
of the body and was not accompanied by any 
arterial anomaly elsewhere in the trunk. The 
accompanying inferior epigastric artery was 
neither atrophied nor has an unusual course or 
origin. 
 Out of 90 surgical cases only 4 (4.4%) 
had bleeding when the laparoscopic port was 
extended laterally beyond the 10-12mm wide 
incision at the point 5cm inferior to the 
xiphisternum. In one of the four cases, the 
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bleeding was to the inside the rectus sheath. 
In the cases when the port was enlarged by 

using a dilator no such bleeding occurred. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Superior 

4

1

6

3 2

5Inferior 

Fig.1: Posterior aspect of the anterior thoraco-abdominal wall showing the terminal branches of the internal 
thoracic artery at the left 6th intercostal space. 1: internal thoracic artery, 2: superior epigastric artery, 3: 
musculophrenic artery, 4: back of the sternum, 5: back of the 7th costal cartilage, 6: transverses thoracis. 
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Fig.2: The epigastric arterial “system” on the dorsal aspect of the rectus abdominis muscle. Note that the 
superior and inferior epigastric arteries are of comparable caliber. 1: superior epigastric artery, 2: inferior 

epigastric artery, 3: rectus abdominis muscle, 4: posterior wall of the rectus sheath reflected medially. 
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Discussion 
 The superior epigastric artery and its 
preservation during surgical procedures 
involving anterior abdominal wall is now 
gaining more importance in view of its 
significance in planning muscle-flap 
reconstructive surgery[11-14] its possible insult 
in laparoscopic procedures, its role in 
establishing a collateral circulation following 
aortico-iliac occlusions[15], and the possible 
sequels of its injury on wound healing after 
surgery[16,17].  
 The feasibility and the safety of 
endoscopic cholecystectomy for symptomatic 
cholecystitis are widely accepted. Cosmetic 
advantages are evident and are important in 
young woman. Endoscopic abdominal surgery 
also reduces postoperative intestinal and 
parietal adhesions. Overall this surgical 
procedure provides a very simple 
postoperative course with reduction of pain 
and rapid recovery of abdominal transit[18].  
 In this study, the superior epigastric 
artery was seen on dorsal surface of rectus 
abdominis muscles in all the cadavers; 
however it should be noted that when the 
artery is not seen in its commonest location, it 
may either be absent or buried in the muscle 
tissue. In a very rare occasion (0.6%) did the 
superior and inferior epigastric arteries 
anastomose on the anterior surface of the 
rectus muscle[6]. 
 The frequency of a gross arterial 
communication between the superior and 
inferior epigastric arteries as observed in the 
cadavers dissected in this study (33%) is 
closely related to the 40% occurrence 
observed elsewhere[19]. The location of the 
anastomosis at a level above the umbilicus 
coincides with the observation of O’Dey et 
al.[20]. 
 The inferior epigastric artery is usually 
larger in diameter than the superior epigastric 
artery[21]; this was mostly observed in this 
study as well. Only in one case (7%) in this 
study, the superior and inferior epigastric 

arteries were comparable in size. The absence 
of accompanying arterial anomalies indicates 
that the larger size of the artery is normal 
anatomical variation and is not a 
compensatory sequel of a pathological 
obstruction of the normal conduits. This 
variation should be born in mind as it may be 
the source of considerable bleeding should the 
artery be injured during surgery. 
 In the epigastric region, the location of 
the superior epigastric artery within a 
longitude not extending away from 5cm off 
the midline could determine the safe zone of 
entry of the anterior abdominal wall at this 
region. The location of the artery within this 
limit is closely related to the mapping study 
of Saber et al.[22] Damage to the superior 
epigastric artery intraoperatively resulting in a 
rectus sheath hematoma has been reported as 
an early consequence of percutaneous 
endoscopic gastrostomy[23]. In planning 
laparoscopic cholecystectomy, the incision of 
the laparoscopic port should not be extended 
laterally beyond 12mm off the midline lest 
considerable bleeding would be faced. If 
circumstances dictate, as when extracting a 
gall bladder with a large stone impacted 
inside, then the port should be enlarged using 
a dilator. Preservation of the superior 
epigastric artery not only could avoid a 
serious bleeding during the operation but also 
decreases the inflammatory reaction and 
formation of scar[16]. 
 In the one case of bleeding inside the 
rectus sheath, injury may have involved the 
main stem of superior epigastric artery. In the 
other three cases where bleeding was to the 
outside of the rectus sheath, injury may have 
involved a branch of the superior epigastric or 
a collateral branch of an intercostal artery. 
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CYTOCHROME OXIDASE ACTIVITY IN THE VENTRAL HORN 
CELL OF THE SPINAL CORD IN THE RABBIT: ULTRA 

STRUCTURAL STUDY 
Ali .A.  A. Al-Taii MBChB MSc PhD 

 
 
Abstract 
Background: Dynamic property of the neurons in 
the ventral horn cells of the spinal cord in the rabbit 
were partly treated utilizing the activity of 
cytochrome oxidase, a mitochondrial enzyme which 
is responsible for electron transport in oxidative 
phosphorylation needed for vital processes. 
 
Objective: It has been known recently that the vital 
role of this enzyme was clearly evident in the 
apoptosis. This study high lightens a point on a part 
of the metabolic map of the anterior horn cells with 
the use of cytochrome oxidase  activity as a tool. 
 
Methods: Healthy adult New Zealand rabbits in 
resting condition were used. After Laminectomy 
slices of cord tissue obtained from the lumbosacral 
region precisely its gray mater of the anterior horn, 
then they were treated with a histochemical method 

based on the oxidative polymerization of diamino- 
benzidine, then examined under electron microscopy. 
 
Result: Results revealed different intensity of final 
reaction products at both cellular and subcellular 
levels.  
 
Conclusion: This reflects that the oxidative 
metabolism was varied in this area of the CNS, the 
majority of this activity were due to effect of the 
higher centers. At subcellular level the initiation of 
retrograde cell reaction "apoptosis" correlates 
positively with intensity of the FRP.    
 
Key word: Cytochrome oxidase, Enzyme commission number, 
Central nervous system, Final reaction product  
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1Introduction  

In order to understand the dynamic 
properties of neurons, there is a certain fact 
must outlined from the study of an 
important energy-deriving oxidative enzyme 
in the mitochondria. Cytochrome oxidase, 
(C.O.) ( Enzyme commission number 
1.9.3.1) is a perfect tool for this study. 
Mammalian Spinal cord precisely its gray 
matter is  composed of a heterogeneous 
population of neurons whose physiological 
characteristics often elude morphological 
identification. The anterior horn cells of the 
spinal cord contains alpha, gamma 
motoneurons, Renshaw neurons, and 
interneuron's[1]. 

This study high lightens a point on a 
part of the metabolic map on the anterior 
horn cells of the mammalian spinal cord 
with the use of (C.O.) activity as a tool. 
This method is  easily to be handled and not 
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coasty in our laboratory, as traditional 
histochemical methods are still in use for 
the detection of (C.O.) activity because they 
are rapid, inexpensive and more specific. 

 The cytochrome oxidase is 
responsible for electron transport in the 
oxidative phosphorylation needed for vital 
processes such as protein synthesis, rapid 
axoplasmic transport within neurons and 
maintenance of the resting membrane 
potential[2]. It is a characteristic enzyme of 
the mitochondrial membrane which is 
firmly bound to it. In a highly active cell 
large amounts of mitochondria can be seen. 
Thus,  the activity of (C.O.) is  used as an 
index of the oxidative metabolism in these 
cells[3]. However morphological, 
physiological and  biochemical properties of 
neurons, reflects the endogenous system of 
enzymes. 

This system is intimately associated 
with neuronal metabolic machinery, which 
is closely related to the level of neuronal 
activity[4]. This confirmed the finding of 
many workers, that oxidative metabolic 
capacity following the ablation of rat 
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sensorimotor cortex on the (C.O.) activity 
which shows that in the injured animals 
there is a significantly reduced activity  
throughout the cerebral cortex and in 5 of 11 
subcortical structures. This injury-induced 
depression of oxidative capacity was most 
pronounced in regions of the hemisphere 
ipsilateral to the ablation[5]. 

However, the vital role of (C.O.) 
was evident in   neurons of the injured 
segments of the spinal cord of rats which 
shows a substantial amount of (C.O.) 
released into the cytoplasm from the 
mitochondria of the injured neurons 
suggesting a trigger for apoptosis through 
the activation of proteases, such as caspase 
3[6, 7]. 
 
Material & Methods
 Cytochrome oxidase was examined 
in the ventral horn cell of 10 New Zealand 
rabbits weighting 3-3.5 Kg. They were 
killed by sectioning of the great vessels of 
the neck without anesthesia. Laminectomy 
was performed, dura and arachnoid opened 
in the lumbo-sacral region. Cord segments 
with roots of sciatic nerve of both right and 
left sides were removed then placed in a 
small Petri dish containing 30 ml of saline 
solution at 37ºC. Serial coronal sections 
with a sharp razor were cut  through the 
ventral horn  of the cord and then minced 
into a small  slices. Immediately, those 
slices were transferred to a small containers  
that contained a cold fixative containing 2% 
paraformaldehyde, 1-2% glutaraldehyde in a 
0.1 M sodium phosphate buffer at pH 7.3 
for 10 min. then washed with phosphate 
buffer for 10 min  prior to incubation.  
 The histochemical method used was 
that of Seligman[8] with modification. The 
method is based on the oxidative 
polymerization of diamino- benzidine 
(DAB). It gives very precise localization of 
the enzyme activity, and the reaction 
product is permanent and clearly evident. 

Tissues slices were incubated in a 
Columbia jar containing 5 mg 
Diaminobenzidine (DAB) (Sigma) in 9 ml 
of 0.05 M, pH 7.4. To this solution, 

Cytochrome C (BDH)  10mg as substrate 
and 1 ml Catalase (20µg/ml) (BDH) were 
used to eliminate the presence of any 
endogenous H2O2. Sucrose (BDH) 750mg  
was also added. Control sections were 
treated in the same way without addition of 
Cytochrome C. Time of incubation was 
ranged from 30 minutes to 2 hours. The 
tissue slices were removed when brown 
reaction product appeared, and then washed 
overnight in phosphate buffer, treated with 
1% osmium tetroxide for 1.5 hours, stained 
with 1% uranyl acetate, and embedded in 
Epon. Semi thin sections (0.5–1 µ) were 
obtained, stained with 1% methylene blue. 
Those sections were used for selecting the 
most adequate areas to be examined for the 
ventral horn neurons. Ultra thin sections 
(60–90 nm) were taken and examined in 
Philips CM10 electron microscope 
operating at 60 kV; some sections were 
examined without staining. 
 
Results

 Good results were visualized within 
2 hours of incubation by the DAB reaction 
as the color of the minced tissues slices 
became dark - brown in color. Examination 
of the semi thin sections (0.5–1 µ) treated 
with 1% methylene blue, delineated 
different sizes of ventral horn neurons. 
Electron microscopic examination revealed 
that those neurons are richly endowed with 
a variety of organelles. With a higher 
magnification we overcome the failed of the 
somata and mitochondria can be easily 
visualized. Reactive mitochondria were 
varied in their intensity of the FRP from 
moderate to dark, although light ones have 
also been observed (Figures 1 & 2). 

In addition to that different intensity 
of the FRP at cellular level was also 
observed. With higher magnification single 
mitochondria was clearly seen with a heavy 
precipitates of a black dots of the FRP. This 
activity was localized to the inner 
mitochondrial membrane and their 
intracristal spaces (Figure 3). 

Examination of tissue sections 
treated with DAB reaction without the 
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addition of the substrate shows no reactivity 
i.e. any black dots in the mitochondria 
(Figure 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Motoneuron (a: nucleus, b: cell 
membrane) x 3000 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Arrows shows different 

intensity of the FRP in the mitochondria. x 12000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Higher magnification of mitochondria.  
Arrows show FRP of (C.O.) activity mainly 

confined to the inner mitochondrial membrane 
and their intracristal spaces.  x 40 000 

 
 
 
 
 
 
 
 
 
 
 

Figure 4: Section obtained from tissue slices 
without addition of substrate. Thin arrows show 

boundaries of axonal terminal. Thick arrow 
shows mitochondria. x 40 000. 

 
The most active area seen in the 

sections were in the neuropil (dendrites and 
axon terminals) of the different size somata. 
However the activity of  (C.O.) were found 
nearly in all sections examined within the 
mitochondria of the somata regardless their 
size with the exception that, the small size 
somata exhibit more reactivity in 
comparison to the  large size ones.    

Darkly reactive, moderately reactive, 
and /or lightly reactive mitochondria were 
evident in dendrites, axonal trunks and 
axonal terminals of myelinated axons. 
However the more intense reactivity was 
observed in the mitochondria of the axonal 
terminals than those of the dendrites , It is 
hardly to detect lightly reactive 
mitochondria in the axon terminals. (Figures 
5 & 6). 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Arrows  reactive mitochonderia at 
dendritic terminals.Several of these synapses 

show different intensities of C.O. activity. x 12000 

a 

b 
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Figure 6: Arrows show highly reactive 
mitochondria in the axonal terminal. x 12000 

 
Discussion  

The results of this study show that 
the DAB method used, specifically 
demonstrated the (C.O.) activities. Among 
other things this assumption is supported by 
ultrahistochemistry showing FRP only in 
the mitochondria and the reaction was 
completely absent with omission of the 
substrate (Figure 4) .In addition, 
mitochondria show slightly swelling due to 
the method of the incubation used in this 
work (Figure 3) ,since this shows perfect 
visualization of the FRP. With the use of a 
computer image processing system 
inhibition of enzyme activity by chemical 
fixation was variable in single motoneurons 
of the rat spinal cord[9]. However, those 
workers concluded that quantification of 
enzymatic activity in chemically fixed tissue 
provides an imprecise estimate of enzyme 
activities found in fresh-frozen tissues, this 
idea was omitted in our study. 

Different intensities of the FRP .in 
the mitochondria in the somata of the 
ventral horn neurons have been observed 
(Figure 2). This indicates that the entire 
neuron is often not metabolically 
homogeneous. This is in agreement with 
finding of Wong-Riley in 1989[10]. 

The production and requirements of 
energy reflect the differences in cellular 
activity in this part of the central nervous 
system, as small size neurons i.e. 
interneuron's and Renshaw neurons shows 

more reactivity than those of large size one 
i.e. motoneurones, since the large metabolic 
demands of the ventral horn neurons are 
clearly evident as their known involvements 
in the majority of synaptic interactions to 
keep muscular tone and movements[1].  

The subcellular distribution of 
(C.O.) activity in the motoneurons of the 
ventral horn cells primarily to profiles 
within the neuropil rather than somata, as 
the highly reactive mitochondria were 
mainly localized in the axonal terminal 
rather than that of dendrite ,as the later 
region contain different forms of reactivity 
(Figures 5 & 6). This observation differs 
from that observed by Wong-Riley and 
Kageyama in 1986 that the reactive 
mitochondria in the ventral horn neurons 
were found in the neuropil, mainly in 
dendritic profiles and some axon terminals. 
However the high metabolic activity 
required by dendrites is consistent with the 
notion that, as the principal postsynaptic 
targets in most CNS regions. Their high 
energy consumption is required for 
membrane repolarization, since there are 
differences in the in the metabolic activity 
between regions of the ventral horn cells 
neuropil  where in the large sizes cells the 
axonal terminals gain more reactivity which 
elude the higher metabolic  effects of the 
higher centers on those neurons.  

Many tools have been used for 
metabolic mapping of nervous tissue. These 
are 2-deoxy-glucose autoradiography, 
cytochrome oxidase histochemistry and 
positron emission tomography. However 
these methods have been used to map the 
brain during normal or resting conditions, 
and during conditions of particular interest 
such as sensory stimulation, development, 
ageing and disease[11]. 

In this study we examined (C.O.), a 
mitochondrial enzyme which is a marker for 
neuronal functional activity. However the 
enzyme was distributed in a characteristic 
patterns and amounts that differed among 
various neuronal pathways in this region of 
the CNS. Mapping was done quantitatively 
by enzyme histochemistry on resting" 
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animals. However this issue needs further 
study using optical densitometry of stained 
sections and biochemical assays of spinal 
cord tissue homogenates. The metabolic 
map of cytochrome oxidase activity reveals 
patterns of normal spinal cord function, and 
may be used as a marker for comparison in 
studies of spinal cord development and 
plasticity. 

Intrasomatic densities of enzyme 
histochemical reaction product were 
employed as indicators of relative 
mitochondrial activity (C.O.)[12].The present 
results revealed different intensities of 
(C.O.) in different site of the ventral horn 
neurons and neuropil. This reflects different 
responses to injury as it creates a depression 
of oxidative metabolism capacity. However, 
retrograde cell reaction in the ventral horn 
cell of spinal cord regarded as apoptosis 
structurally[13]. Thus, the site initiation of 
this phenomenon in the ventral horn neurons 
was positively correlated with the (C.O.) 
activity, since this point needs further 
investigation.   
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SERUM LEVELS OF CALCIUM AND MAGNESIUM IN PATIENTS
INFECTED WITH SCHISTOSOMA HAEMATOBIUM AND THOSE

WITH BLADDER CARCINOMA

Ameena S. M. Juma Ph.D., Tarik I. Al-Jeboori Ph.D.

Abstract
Background: Schistosomiasis is an ancient human
disease with universal correlation between the
endemicity of S. haematobium, genitourinary
schistosomiasis and the frequency of bladder
carcinoma. Calcium is the fifth most abundant
mineral element in the human body and clearly
correlated with T-cell activation. Magnesium is the
fourth most abundant cation in the body with
suggested a role of magnesium in the humoral
antibody responses.

Objective: To correlate the serum levels of calcium
and magnesium during S. haematobium infection and
the immunosuppression state associated with this
disease in addition to their possible role in the
development of bladder carcinoma.

Methods: 200 individuals were included in this
study (56 patients with acute schistosomiasis
haematobium, 18 with chronic schistosomiasis, 20
with chronic schistosomiasis with bladder carcinoma,
50 with bladder carcinoma and 56 healthy controls).
Venous blood was collected from each individual
and the levels of calcium and magnesium were
estimated in the serum of each individual.

Results: Calcium levels were found to be
significantly lower in patients with acute
schistosomiasis and significantly higher in patients
with chronic schistosomiasis with bladder carcinoma
when compared to the healthy controls. No
significant difference was found between the levels
in patients with chronic schistosomiasis and the
healthy controls. Magnesium levels were found to be
significantly lower in patients with acute
schistosomiasis, chronic schistosomiasis with bladder
carcinoma and bladder carcinoma, whereas no
significant difference was found in those with
chronic schistosomiasis, when compared to the
healthy controls.

Conclusion: Because calcium and magnesium were
found to be vital in the immune responses, the
alteration in their levels might be one of the factors
for the development of bladder carcinoma in patients
with schistosomiasis.

Key words: Schistosoma haematobium, calcium, magnesium,
bladder carcinoma.
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1Introduction
Schistosomiasis is an ancient human

disease, representing today a major public
health problem. It is endemic in 76
countries, including Iraq, with an estimated
total population of 200 million people
affected. Still there are about 600 million
people at risk[1,2]. In addition to the long
survival of the parasite in humans, there is
universal correlation between the
endemicity of S. haematobium,
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genitourinary schistosomiasis and the
frequency of bladder carcinoma[3].

Calcium is the fifth most abundant
mineral element in the human body[4]. In
addition to its obvious importance in
skeletal mineralization, calcium plays a vital
role in such basic physiologic processes as
blood coagulation, platelet activation, neural
transmission, enzyme activity, maintenance
of normal tone and excitability of skeletal
and cardiac muscle[5,6]. Moreover, a
correlation was found between calcium
levels and T-cell activation[7].
Hypocalcaemia has also been found to occur
secondarily to magnesium deficiency and
renal failure[8]. On the contrary,
hypercalcaemia has been associated with
various tumors, including epithelial
ones[4,9,10].
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Magnesium is the fourth most
abundant cation in the body and is essential
to many physiologic processes. It is an
activator of various enzymes[9,11]. Animal
experiments suggest a role of magnesium in
the humoral antibody responses[12].

This study was conducted to
correlate the serum levels of calcium and
magnesium during S. haematobium
infection and the immunosuppression state
associated with this disease in addition to
their possible role in the development of
bladder carcinoma.

Materials & Methods
Subject selection

The individuals studied were divided
into 5 groups:
Group 1: Those with acute schistosomiasis
haematobium (56 individuals). They were
diagnosed as so by finding viable ova in
their urine. Those individuals were
inhabitants of Belad-Rouz in Diyala
Governorate, about 50 kilometers northeast
of Baghdad.

Group 2: Those with chronic
schistosomiasis (18 individuals). They were
diagnosed as so by finding calcified ova in
the bladder wall during cystoscopic
examination. Those individuals attended the
Al-Kadhimiya teaching Hospital, Al-
Karama Teaching Hospital and private
clinics in Baghdad.

Group 3: Those with chronic
schistosomiasis who had developed bladder
carcinoma (20 individuals). They were
diagnosed as so by finding calcified ova in
the bladder wall and the presence of the
tumor during cystoscopic examination and
histopathological examination of biopsies
obtained by transurethral resection of
bladder tumor. Those individuals attended
Al-Kadhimiya teaching Hospital, Al-
Karama Teaching Hospital and private
clinics in Baghdad.

Group 4: Those with bladder carcinoma (50
individuals). They were diagnosed as so by

cystoscopic examination and the diagnosis
being confirmed by the histopathological
examination of biopsies obtained by
transurethral resection of bladder tumor.
Those individuals attended Al-Kadhimiya
teaching Hospital, Al-Karama Teaching
Hospital and private clinics in Baghdad.

Group 5: Healthy controls. 56 healthy
individuals were selected for this study, 28
males and 28 females. Their ages ranged
from 2-80 years.

Any individual who is a smoker,
alcohol consumer, under any kind of
therapy or with any other diseases (s) was
excluded from the study.
Blood collection

2ml of venous blood was collected
from each individual after disinfecting the
anti-cubital fossa with 70% ethanol (Riedel-
de Haen). Venipuncture was performed with
a 2ml disposable syringe with a 23-gauge
needle. Serum was obtained by
centrifugation of the blood, after standing
for 30 minutes at room temperature, at
2000rpm, 4oC for 10 minutes.
Estimation of calcium and magnesium
levels

The serum calcium and magnesium
levels were determined using flame atomic
absorption spectrophotometer (Perkin-Elmer
400) using acetylene as a fuel gas. The
wavelengths used were 422.7 nm and 285.2
nm for calcium and magnesium
respectively. Calculations were made using
the best-fit line of regression equation of
standard concentration curve.

Statistical analysis
The data were analyzed statistically

using Student’s t-test[13].

Results
Table 1 shows the levels of calcium

and magnesium in the serum of individuals
in the five groups. The levels of calcium in
patients with acute schistosomiasis were
found to be significantly lower (P 0.01)
than those in the healthy controls. On the
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contrary, the levels in those with chronic
schistosomiasis with bladder carcinoma and
bladder carcinoma were found to be
significantly higher (P 0.01) than those in
the healthy controls. However, no
significant difference was found between
the levels of calcium in patients with
chronic schistosomiasis and the healthy
controls.

Magnesium levels were found to be
significantly lower (P 0.01) in patients
with acute schistosomiasis, chronic
schistosomiasis with bladder carcinoma and
bladder carcinoma, when compared to the
healthy controls. No significant difference
was found in the levels of magnesium when
comparing the patients with chronic
schistosomiasis and the healthy controls.

Table 1: Serum levels of calcium and magnesium (mg/dl  standard error) in the serum of patients
infected with Schistosoma haematobium and those with bladder carcinoma in comparison to the healthy

controls.

Group

Elements

H.C. A.S. C.S. C.S & B.C. B.C.

Calcium
(mg/dl)S.E.

10.00.08 5.50.13 9.50.17 14.00.49 14.60.23

Magnesium
(mg/dl)S.E

1.500.04 0.600.04 1.350.10 0.620.10 0.590.05

H.C.= Healthy controls, A.S.=Acute schistosomiasis, C.S.=Chronic schistosomiasis,
C.S. & B.C.= Chronic schistosomiasis with bladder carcinoma, B.C.=Bladder carcinoma
S.E.=Standard error

Discussion
The significant decrease in the

calcium levels in patients with acute
schistosomiasis might be related to the
immunosuppression state associated with
this disease as proved by the decrease in the
lymphocyte kinetics and adenosine
deaminase activity of these patients[14]. A
correlation was found between calcium
levels and T-cell activation[7].
Hypocalcaemia can also occur secondarily
to magnesium deficiency, renal failure and
alkaline phosphatase increase[8]. Magnesium
deficiency is revealed in our results and
renal abnormalities might be a possibility in
those patients[15], whereas alkaline
phosphatase was found to be increased in
such patients[14]. Moreover, calcium levels
have long been associated with zinc
bioavailability[16]. Zinc was found to be
decreased in such patients[17].

The decrease in the immune
responses in patients with acute
schistosomiasis might also be due to a
defect in certain hormones like 1, 25-

dihydroxychlecalciferol hormone, which is
responsible for calcium homeostasis. This
hormone is derived from renal metabolism
of vitamin D3 that is known to activate
macrophages[18]. Abnormal renal
metabolism has been associated with
schistosomiasis[15], hence the defect in the
immune responses. In addition, the relative
distribution of calcium is altered as a result
of changes in the protein
concentrations[4,6,19]. Altered protein
concentrations might result from renal
function abnormalities.

The significant difference between
the levels of calcium in patients with
chronic schistosomiasis and the healthy
controls might be due to the decrease in the
antigen shedding during the chronic phase
of the disease and so the physiologic
activities become unaffected by the parasite.

The significant increase in calcium
levels in patients with bladder carcinoma
with or without schistosomiasis might be
due to the malignancy-associated
hypercalcaemia that occurs in various
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tumors including epithelial tumors of the
genitourinary tract. The parathyroid
hormone related protein, secreted mainly
from solid tumors, was found to be
responsible for the hypercalcaemia mediated
primarily via an increased renal re-
absorption of calcium and secondarily by
bone resorption[4,9,10].

The significant decrease in
magnesium levels in patients with acute
schistosomiasis chronic schistosomiasis
with bladder carcinoma and bladder
carcinoma might be one of the causes of
immunosuppression recorded in these
patients for magnesium is essential for the
preservation of the macromolecular
structure of DNA, RNA and ribosomes[4,20].
Therefore, the decrease in magnesium might
lead to the destruction of the immune cells
responsible for the host defense against
schistosomiasis and tumor development.
Animal experiments have suggested the role
of magnesium in humoral antibody
responses. It is unclear whether this is
actually at the level of the B-cells or
secondarily to a T-cell defect[12]. Moreover,
the magnesium decrease might be due
abnormal renal excretion, known in
schistosomiasis[15]. Renal excretion is
responsible for magnesium homeostasis[4].
Hypomagnesaemia is also a cause of early
chronic renal disease[4,5,8] and certain
malignancies like acute lymphoblastic
leukemia[10].

The return of magnesium levels to
the levels of the healthy controls in patients
with chronic schistosomiasis might again be
due to the decreased antigen shedding and
so exerting no effect on the physiologic
activities of the body.

The alteration in the calcium and
magnesium levels in patients with
schistosomiasis might play a role in the
development of bladder carcinoma in such
patients
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PURIFICATION AND PROPERTIES OF ASPARTYL PROTEINASE
FROM CANDIDA ALBICANS

Azhar A. lbrahim1BSc PhD, Essam F. AI-Jumaily2BSc PhD, Resol Al-Dabbagh3 BSc PhD

Abstract
Background: Aspartly proteinase, EC.3.4.23 isolated
from leukemic patients with candidermia.

Objective: Purification and properties of proteinase
from Candida albicans.

Methods: The enzyme was purified from Candida
albicans by Ion exchange chromatography and gel
filtration Sephacryl S-200 column.

Results: Different strains of C.albicans isolated from
leukemic patients with candidemia were used for
production of proteinase enzyme. Wheat bran
incorporated in Sabouraud s broth to increase
production of proteinase by the organism. The specific

activity of purified enzyme was 400 unit/mg, fold of
19.68, and a yield of 8.48 % .The molecular weight of
enzyme is 57676 daltons when estimated by using
Sephacryl S-200. Stability of proteinase enzyme and its
activity at different pH and temperature were studied in
details.

Conclusion: Consecutive elevation of the enzymes
specific activity values with the respective steps of
purification. A more virulent strains the more
reproducible of proteinase enzyme

Keywords: Aspartyl proteinase ; C. albicans'. Purification; Sephacryl
S-200.
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1Introduction
The extracellular proteolytic activity is

one of several hydrolytic enzymes produced
by C. albicans[1]; aspartyl proteinase is one of
these enzymes. Aspartyl proteinase plays an
important role as a virulent factor[2]. The
potential virulence factor of C. albicans have
been studied by a number of investigators.
The proteolytic activity is associated with a
42-45 KDa; acid carboxyl enzyme has broad
substrate specificity. It is active in the range
of ph 2.0-7.0 with pH optimum varying from
2.5 to 5 depending on the substrate[3].

The enzyme is secreted in vitro, when
the organism is cultured in the presence of
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exogenous proteins, usually bovie serum
albumin[3,4].

Different methods of purification of C.
albicans proteinase enzyme were used such as
DEAE-cellulose and Sephadex G75. These
are used for removing the majority of
contaminating mannproteins and other
proteins[5].

Aspartyl proteinase, which appears to
be glycoprotein consisting of single
polypeptide chain with glutamine at the N-
terminus. Its molecular weight is about
45KDa, and its isoelectro point is pi 4.6. At
pH 5.0, the proteinase is stable at 45°C for at
least 15 min[6].

methodsandMaterials
Strains of C.albicans enzyme

prepared: isolated strains from leukemic
patients admitted to different hospitals in
Baghdad. Wheat bran/Sabouraud s broth (1:5)
was used to culture C,albicans. Inoculated
cultures were incubated at 37C for 72 hrs.

Cultures were harvested with 0. IM of
KH2PC[4] buffer, pH 7.2 by centrifugation.
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The activity of enzyme was tested according
to Murachi[7] Protein concentration was
measured according to Biuret method[8].

Crude enzyme was precipitated with
0-50% ammonium sulphate saturated,
centrifugation at 3000xg for 15 min. The
enzymes activity and protein concentration
were estimated from broth precipitate and
supernatant. Further precipitation with 50-
75% ammonium sulphate was done at the
same protocol. Purification of the enzyme was
done by Ion-exchange chromatography with
CM-cellulose which packed in column
(32xl.5cm), the column was equilibrated with
0.1 M acetate buffer pH 5.0 with a flow rate
of 60 ml/hr. A 20 ml of previous dialyzed
crude enzyme was loaded into the column
carefully until passed the exchange. A 50 ml
of O.I M acetate buffer pH 5.0 was added. A
200 ml of gradient of O.I M acetate buffer pH
8.0 to 0.5M of NaCI was passed through the
exchange at a flow rate of 60 ml/hr. Fractions
of 5 ml were collected and the
absorbance was monitored at 280 nm. The
activity of the enzyme and its concentrations
were estimated.

Gel filtration chromatography was
used for the enzyme purification. Sephacryl
S-200 column (75x2.0cm) was packed. The
column was equilibrated overnight with 0.1 M
acetate buffer pH 5.0 with a flow rate of 60
ml/hr. The void volume of the column was
calculated by using 2 ml of blue dextrane
2000 solution. The elution volume of the
enzyme was calculated. The enzyme was
carefully passed through the column which
equilibrated with 0.IM acetate buffer pH 5.0
with a flow rate of 60 ml/hr. Fractions of 5ml

were collected. The enzymes activity and
protein concentration were estimated.

Further purification was done. To
determined molecular weight of proteinase
enzyme, different standard proteins were
used. (Bovine serum albumin (67000);
Ovalbumin (43000); Chymotrypsinogen A
(25000) and Ribonuclease A, (13700) Daltons
, applied through Sephacryl S-200 column,
then eluted with 0.1 M acetate pH 5.0 . The
V(/Vo ratio was calculated for each standard
protein and for the proteinase enzyme, and
then standardization was done, by plotting the
elution volume (Ve) of each standard proteins
to the void volume (Vo) of blue dextrane.

To determine proteinase enzyme
stability at 5°C and -20°C , the enzyme was
kept at these temperature with 0.1 M acetate
buffer pH 5.0, its activity was determined
consecutively according to Murachi[7]

. The
optimum pH of C.albicans proteinase enzyme
was determined using different buffers with
different pH (3.5-8.0). The optimum
temperature for enzyme was incubated at
different temperature between(20-45)°C for
10 minutes .

Results
The activity of proteinase enzyme in

the crude was 122 unit/ml, protein
concentration was 6mg/ml, and the specific
activity was 20.33 unit/mg ( Table 1). The
activity of the enzyme in the precipitate with
0-50 % saturated ammonium sulphate was 4
unit/ml; the protein concentration was
5mg/ml, while this of the supernatant was 60
unit/ml.
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Table 1: Purification of protemase enzyme from C. albicans.

Step Volume
(ml)

Activity
(unit/ml)

Protein
(mg/ml)

Total
activity
(units)

Specific
activity(unit/mg

protein)

Fold Yield
%

Crude 145 122 6 17690 20.33 1 100
Precipitation by

ammonium
sulphate 50-75%)

Ion exchange (CM-
cellulose)

20

35

425

182

2

0.75

8500

6370

212.5

242.6

10.45

11.94

48.04

36

Gel-filtration by
Sephacryl S-100

First step
Second step

20
15

160
100

0.45
0.25

3200
1500

355.55
400

17.49
19.68

18.08
8.48

In the second step of precipitation
with 50-75% saturated ammonium sulphate,
the activity of the enzyme was 104 unit/ml,
while its activity in the dissolved precipitate
was 425 unit/ml, protein concentration was
2mg/ml, and the specific activity was 212.5
unit/mg.

In the first step of purification (Ion-
exchange chromatography), the activity of the
enzyme was occurred in tube (4-7) which was
182 unit/ml, protein concentration was 0.75
mg/ml and the specific activity of 242.66
unit/mg. There was no enzymes activity in
tubes no. (40-43) as shown in figure 1.

Figure 1. Purification of C. albicans proteinase enzyme with CM-cellulose column (32x 1.5 cm) washing with
(50) ml of 0.1 M acetate buffer pH 5.0 and eluted with (200) ml of a gradient of 0.1 M acetate buffer pH 5.0 to

0.5M NaCI.

In the second step of purification (Gel
filtration chromatography), the activity of the
enzyme was occurred in tube no.(49-53)
which was 160 unit/ml, the protein

concentration was 0.45 mg/ml and the
specific activity was 355.55 unit/mg. As
shown in Figure 2.
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Figure 2: Purification of C. albicans proteinase enzyme with Sephacryl S-200 column (75 x 2.0 cm), eluted
with 0.1 M acetate buffer pH 5.0, at a flow rate of 60 ml/hour (gel filtration chromatography-first step)

Further purification of proteinase
enzyme with gel filtration chromatography
was done; the activity of the enzyme was
occurred in tube no.(49-52) which was 100

unit/ml, the protein concentration was 0.25
mg/ml; the specific activity was 400 unit/mg,
with a fold of 19.68 and a yield of 8.48 % as
shown in Figure 3.

Figure 3: Purification of C. albicans proteinase enzyme with Sephacryl S-200 column (75 x 2.0 cm), eluted
with 0.1 M acetate buffer pH 5.0, at a flow rate of 60 ml/hour (gel filtration chromatography-second step)

Figure 4 shows the determination of
the molecular weight of proteinase enzyme
against the standard proteins used for such

purpose, and the molecular weight was 57676
daltons.

Figure 4: The molecular weight of C. albicans proteinase enzyme by gel filtration, using Sephacryl
S-200 (75 x 2.0 cm)
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The stability of proteinase enzyme at
each of 5°C (refrigerator) and -20°C (freezer)
was studied, as shown in Figure 5. The
remaining activity of the enzyme at 5°C at the
first day of purification was 100%; 90% and

the activity was decreased to reach 9% at the
eighth day. But at the same time the
remaining activity of the enzyme at -20oC at
the first day was 100% and reached 50% after
25 days.

Figure 5: The stability of C. albicans proteinase enzyme at different temperature

The optimum pH of enzyme was
determined, as shown in Figure 6, whereas the
highest enzyme's activity were occurred in the

pH (5-5.5). which were 100 and 92 unit /ml.
And the enzyme lost its activity at pH (7-8) .

Figure 6: The optimum pH of C. albicans proteinase enzyme

Figure 7 shows the optimum
temperature of proteinase enzyme was noticed
at 35°C which was gave 100 unit/ml, while

the lowest one was at 20°C which was 40
unit/ml.
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Figure 7: The optimum temperature of C. albicans proteinase enzyme

Stability of C. albicans proteinase
enzyme according to the pH of substrate was
determined , the results are shown in Figure 8,
and the highest activity was seen at pH (4.5-
5.0), which were (93-100)unit/ml, while the

lowest ones were seen at pH (7.0-8.0) which
were (60,43 and 23) unit/ml respectively.

Figure 8: Determination of stability of C. albicans proteinase enzyme according to the pH of the
substrate

Discussion
Different steps of purification of

proteinase enzyme were used in this study:
starting from crude enzyme with a specific
activity of 20.33 unit/mg. In the second step
which was the precipitation with ammonium
sulphate (50-75 %) the specific activity was
212.50 unit/mg.

In the third step of purification with
Ion-exchange chromatography the specific
activity of the enzyme was 242.66 unit/mg. In
the fourth step of purification which was Gel-

filtration chromatography the specific activity
of the enzyme was 355.55 unit/mg, while the
last step of purification which was the further
purification by Gel-filtration chromatography
the specific activity of the enzyme was 400
unit/mg, fold of 19.68 and a yield of 8.48 % .
From these results we can see the consecutive
elevation of the enzymes specific activity
values with the respective steps of
purification.

These results disagree with that
Morrison et al[5] who obtained pure enzyme
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from C.albicans, with a specific activity of
174.9 unit/mg with a yield of 1.29 % by using
different strains in both studies. Virulent
strains of C. albicans isolated from leukemic
patients were used in this study, while those
used by Morrison et al[5] were standard strains
carries no. AI15. This means the more
virulent strains the more reproducible of
proteinase enzyme[9,10].

The molecular weight of the enzyme
was 57.676 Dalton and this results disagree
with those obtained by other authors[4,6,11]

which were ranged between 42000-45000
dalton , the differences in both results may
come from: the variability among strains
studied, and the techniques applied for
determination of the molecular weight of the
enzymes gel-filtration chromatography was
used in this study, while they applied
SDS-polyacrylamide gel electrophoresis for
this purpose.

The optimum pH of C. albicans
proteinase enzyme was 5.0, and this disagree
with Yamamoto et al[11] who determined the
optimum pH of proteinase enzyme 3.2. The
optimum temperature of C.albicans
proteinase enzyme was 35°C, and this is
consistent with Bromelani[7].
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RELATIVE PLASMA VISCOSITY: A SIMPLE TEST FOR THE BED
SIDE DIAGNOSIS OF MULTIPLE MYELOMA

Falih S. Sarhan FIBMS

Abstract
Background: The measurement of plasma viscosity
(PV) has long been recognized to be important for
the diagnosis of paraproteinemia and it is widely
used recently for the assessment of peripheral
vascular disorders, diabetes mellitus and malignant
diseases. The WHO recommended method for
measuring PV is the electronic Harkness viscometer,
but it is expensive and not widely available.

Objective: A simplified, cheaper and accurate
technique using the red cell pipette is worth trying as
a rapid bedside test.

Methods: The relative plasma viscosity (RPV) was
measured in 30 patients with multiple myeloma and
150 healthy adults. The method applied was that of
Wright and Jenkins in which a comparison of the
vertical flow of plasma to distilled water using the
red cell pipette is used to measure the relative
viscosity of plasma. The erythrocyte sedimentation

rate for both the patients and control was performed
for comparison.

Results: The mean RPV in multiple myeloma
patients was highly raised compared to normal and
that increment is highly significant statistically
(p<0.001). These results are considered highly
supportive of the diagnosis of myeloma. In the other
hand, although the results of ESR were statistically
significant, it cannot be differentiated from those due
to other disorders.

Conclusion: The measurement of RPV has proved to
be simple and reliable and may be used at the bed
side to detect the activity and to assess the diagnosis

of multiple myeloma.

Key words: Plasma viscosity, multiple myeloma.
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1Introduction
The viscosity of a bulk liquid is its

intrinsic resistance to flow, which arises
because of the internal friction between its
molecular and particulate components[1].
For protein solutions, this resistance to flow
is influenced by both concentration and
intrinsic viscosity of individual proteins, and
the intrinsic viscosity, in tern, is affected by
the molecular size and shape of that
protein[2].

The plasma viscosity (PV) is directly
correlated with the concentration of large
sized plasma proteins namely fibrinogen
and some immunoglobulins (secretary IgA
and IgM)[3].

The prompt recognition of the
potentially fatal hyperviscosity syndrome in
Waldenström's macroglobulinemia and
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multiple myeloma is of great clinical
importance since dramatic relief of
symptoms may result from the lowering of
viscosity by plasmapheresis[4].

The usual technique for measuring
PV i.e. The Harkness viscometer is
relatively simple but require equipment
frequently not available in clinical
laboratories[4]. Therefore the present study
was undertaken to prove that the
measurement of relative plasma viscosity
(RPV) can serve as a rapid and accurate
screening test, adaptable even to the hospital
ward.

Patients and Methods
RPV and erythrocyte sedimentation

rate (ESR) were measured for 30 patients
with multiple myeloma (proved by bone
marrow study and protein electrophoresis),
attending Al-Kadhimiya Teaching Hospital
for the period of five years (2000-2004).

A hundred and fifty health adults
were selected as control, half of these are
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males and the other is females. All healthy
adults are 20-40 years of age. Venous blood
was collected with minimal stasis and
anticoagulated with di potassium EDTA for
RPV or sodium citrate for ESR. The ESR is
measured immediately in Westergren tubes
for one hour.

For RPV testing, plasma is
immediately separated by centrifugation
(3000g for 5 minutes) then kept in stoppered
plastic tubes were it could be stored in room
temperature (not the refrigerator) for one

week without change in viscosity[4]. The
method applied was that described by
Wright and Jenkins[4] and modified by Falih
et al[5], using the red cell pipette (Figure 1).

Student's t-test was utilized for
statistics with p value less than 0.05 was
considered statistically significant.

Results
The mean RPV for the healthy

(control) subjects was 1.81±0.19 with a
range of 1.58-2.1 as it shown in table 1.

Table 1: Mean ±SD of RPV and ESR values in healthy subjects.

Control group No. of cases Mean RPV±SD Mean ESR±SD
Males

Females

75

75

1.79±0.11
(1.58-1.98)
1.83±0.16
(1.61-2.1)

6±3.9
(2-13)
10±6.2
(2-18)

Total 150 1.81±0.19
(1.58-2.1)`

8±6.6
(2-18)

Table 2: The RPV results of the thirty multiple myeloma patients with their corresponding ESR
values.

Patient number RPV ESR
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

2.09
2.17
2.48
2.52
2.59
2.61
2.65
3.00
3.09
3.10
3.11
3.15
3.21
3.28
3.32
3.40
3.46
3.50
3.69
3.75
3.77
3.86
3.88
3.94
4.00
4.2
4.37
4.43
4.51
4.84

80
105
95

100
90
93

110
104
105
115
100
120
137
125
166
145
119
132
125
136
171
105
129
144
118
142
180
146
170
175

Mean 3.399 126.06
Range 2.09-4.84 80-180

SD 0.710 27.31
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A comparison of the results of RPV
and ESR of normal and multiple myeloma

patients is shown in table 3.

Table 3: Comparison of RPV and ESR results of control and myeloma group

Group No. of cases RPV ESR
Control group

Myeloma patients

150

30

1.81±0.19
(1.58-2.1)
3.39±0.71
(2.09-4.84)

8±6.6
(2-18)

126.06±27.31
(80-180)

P value < 0.001 < 0.001

Discussion
The ESR and plasma viscosity

usually increase in parallel, and therefore
has long been used as acute phase
reactant[6,7]. Plasma viscosity is, however,
primarily dependant on the concentration of
plasma proteins, especially fibrinogen, and
it is not affected by anemia[6]. Changes of
viscosity seem to reflect the clinical severity
of disease more closely than does the
ESR[8]. Furthermore changes in ESR may
lag behind those of viscosity by 24-48
hours[6]. Unlike the ESR, the test in RPV
could be delayed for one week without
change in viscosity[6,11].

The results of plasma viscosity are
highly reproducible, and there are no
significant differences in plasma viscosity
between men and women, or in
pregnancy[6,9]. It is remarkably constant in
health, with little or no diurnal variation,
and it is not affected by exercise, therefore a
change of only 0.03-0.05 mPa/s is likely to
be clinically significant[6].

This study assesses the use of a
simple instrument i.e. the red cell pipette
which is usually available in every
laboratory to aid in the diagnosis of multiple
myeloma at the bed side.

Falih et al (2000)[5] confirmed the
work of previous authors[4,8] that the results
of plasma viscosity could be classified into
three zones, a control, chronic, and a
myeloma zone.

According to Falih et al the control
zone was 1.56-1.95, and the myeloma zone
is 2.09-4.43. Both of these ranges are
comparable to ours[5]. The control zone in
our study was 1.58-2.1 relative units with no

male to female differences. The normal
range for the ESR was 2-18 mm/hr.

The RPV values of the myeloma
patients ranged from 2.09-4.84 relative units
which is highly statistically significant
(p<0.001). The results of the ESR for these
patients ranged from 80-180 mm/hr with a
p- value <0.001.

More than 86% of patients showed
ESR values more than 100 mm/hr (26
patients); however these results cannot be
differentiated from the high ESR seen in a
wide range of acute and chronic
disorders[5,6,11].

In contrast to the results of the ESR,
myeloma patients showed very high results
of RPV with 23 out of the 30 cases (76.67
%) had RPV more than 3 relative units
consistent with the myeloma zone described
by previous authors[4,5,8]. In 1984, the
international committee for standardization
in hematology (ICSH) recommended that an
RPV value greater than 3 relative units
should be considered diagnostic of
paraproteinemia and requires further
establishment of its cause[1,2,10].

In addition to the above mentioned
advantages of RPV measurement, the
technique of using the red cell pipette has
only few limitations including the need of
thorough cleansing after each test since
dried proteins may impede the flow of fluids
thus resulting in false high RPV. Another
cause of false high results is the use of red
cell pipettes with cylindrical; type of beads
which may occlude the opening and reduce
the flow of plasma, therefore it is
recommended to use pipettes with star
shaped beads for more accurate results. The
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non verticality of the apparatus may
adversely affect the results and should be
avoided.

Conclusion and Recommendations
Technically, the measurement of

RPV by this method appears to be easy,
accessible, cheap and rapid and can be used
at the bed side to test for the presence of
paraproteins.

The test may yield values which are
diagnostic of myeloma unlike ESR in which
the high values could be seen in a variety of
disorders, therefore cannot be considered
diagnostic of myeloma[3,5,10].

A much simpler device to measure
RPV can be tried by using a technique
which do not require cleaning, possibly
using a disposable apparatus is
recommended to be used which may prove
to be more helpful for the rapid and bed side
diagnosis of paraproteinemia.
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MEDICOLEGAL POSTMORTEM STUDY OF SOME ANATOMICAL
VARIATIONS IN THE THYRIOD GLAND AMONG BAGHDADIANS

Faik A. Bakir1 MD, DMJPath, DTM and H, Nadeel G. Al-Khateeb2 MSc, FIBMS,
Mutaz A. Al-Qazzaz3 MSc FIBMS

Abstract:
Background: Up till now no postmortem study was
done in our country about the anatomical variations
in the thyroid gland and their prevalence.

Objectives: To determine the presence of certain
chosen anatomical variations in the thyroid gland
among Baghdadians and to clarify the importance of
forensic pathology in different medical studies.

Method: A prospective study was done in the
medicolegal institute of Baghdad for 6 months
duration. The thyroid gland was studied grossly in
122 randomly chosen cadavers to reach the above
mentioned objectives.

Results: The presence of pyramidal lobe was the
most prevalent anatomical variation (5,7%) while the
absence of the isthmus was found in 4.9% of cases
and the presence of the thyroid ima artery was seen
in 4.9% of cases. There were no significant statistical
differences between male and female.

Conclusion: The presence of pyramidal lobe was the
most prevalent anatomical variation followed by the
absence of the isthmus and the presence of the
thyroid ima artery.

Key words: Postmortem, thyroid gland, anatomy, variation.
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المقدمة١
الغ  دة الدرقی  ة ھ  ي غ  دة ص  ماء توج  د ف  ي الج  زء  

للرقب ة وتق ع مقاب ل الفق رات العنقی ة      الأم امي السفلي للوج ھ  
.]١[الأول ى الخامسة والسادسة والس ابعة  والفق رة الص دریة    

م      ن فص      ین ج      انبیین م      رتبطین بب      رزخ    تتك      ون و
)Isthmus(٥یق  یس ك  ل ف  ص  وx٢.٥xأم  ا .س  م٢.٥

ب  ذلك یح  اكي ش  كل  ، و]٢[س  م٣.٧x١.٥الب  رزخ فیق  یس  
Butter)الغدة ش كل الفراش ة   fly)]ف ص  أحیان ا یوج د  و.]٣

الأعلىإلىیمتد یتصل بأعلى البرزخ في الوسط وإضافي
Pyramidal)یسمى الفص الھرميو lobe)   نظ را لك ون

مس توى العظ م   إل ى ق د یص ل   قمتھ حادة وواسعة وقاعدتھ
Hyoid)اللامي bone)ق د تص ل نس بة    ، و]٤[خلفھأو یمتد

.]٥[أحیاناالبرزخ قد لایتوجد إنكما %٥٠إلىتواجده 
ذاتھ ا الت ي   (Fascia)تحاط الغدة الدرقیة باللفافة

Thyroid)تتص   ل بالغض   روف ال   درقي  cartilage)و
Cricoid)الغض  روف الحلق  ي   cartilage)  مم  ا یجعلھ  ا
عد ذل ك ف ي   تس ا ال تكلم و البل ع و أثن اء تتحرك مع الحنج رة  

تمیی   ز التورم   ات الحاص   لة فیھ   ا ع   ن تل   ك الحاص   لة ف   ي  
م   ن اللفاف  ة الم  ذكورة تق   ع   أعم  ق والتراكی  ب المج  اورة،   
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Fibrous)المحفظ  ة اللیفی  ة للغ  دة    capsule)تتوض  ع و
الش          بكة المتف          اغرة بینھم          ا ش          رایین الغ          دة و

(anastamosing network)٦[لإروائھا[.
ة الدرقیة على جانبي الفصان الجانبیان للغدعیقو

Strap)الم رئ تح ت غط اء عض لات الآس ار      وألرغامي
muscles)ةك  ل منھم  ا الجیب   ب  أعلىیمس  ك و(Pocket)

Sternothyroid)المتكون  ة م  ن العض  لة القص  یة الدرقی  ة  
muscle)الغض   روف ال   درقي ف   لا یرتف   ع ف   ي حال   ة      و

لتل ك الجیب ة، لكن ھ ی زیح     ألم واز تضخمھ فوق الخط المائ ل  
Carotid)ألس  باتيالغم  د  sheath)  جانبی  ا مس  ببا تمط  ط

تتباین الغدة الدرقی ة  و.]٧[عضلات الآسار المارة فوق الغدة
، و]٦[الأطف ال وھي نسبیا كبیرة ف ي النس اء   في حجومھا و
یبل  غ مع دل وزنھ  ا  الحم ل و الح  یض وأثن اء ی زداد حجمھ  ا  

غ  م عن  د  ٤٠إل  ىلق  د ذك  ر بأن  ھ ق  د یص  ل     ، و]١[غ  م٢٥
.]٨،٩[كغم٧٠شخص الاعتیادي الذي یزن ال

إذالغ  دة الدرقی  ة مجھ  زة بكثی  ر م  ن م  دد ال  دم      و
ھ ي ك ل م ن    شرایین درقیة اثن ان م ن ك ل جھ ة و    ٤یغذیھا 

ألسباتيالذي ھو فرع من الشریان الأعلىالشریان الدرقي 
External)الخ   ارجي  carotid artery)الش   ریان و

الرقب   ي ال   درقي ھ   و ف   رع م   ن الج   ذعوالأس   فلال   درقي 
(Thyrocervical trunk)ع   دد م   ن  أیض   ایغ   ذیھا و

فھ   ي الوری   د أوردتھ   ا، أم   ا الأخ   رىالش   رایین الص   غیرة 
والأعل  ىال  ذي یص احب الش  ریان ال درقي   الأعل ى ال درقي  

یختلف حجمھ م ن ش خص لآخ ر    الورید الدرقي الوسطي و
Internal)الوری د ال ودجي ال داخلي    إل ى یمت د عرض یا   و

jugular vein) الدرقی    ة الس    فلى فھ    ي الأوردة، أم    ا
إل  ىالت  ي تنح  در  الأوردةمجموع  ة غی  ر ثابت  ة الع  دد م  ن    
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لتص ب ف ي الوری د    (Mediastinum)المنصف الصدري 
Bracheocephalic)العضدي الرأسي  vein)]ف ي  و.]٤

ھ و الش ریان   ص غیر من الناس تقریب ا یوج د ش ریان    %١٠
Thyroid)ال  درقي المف  رد   artery)ینش  أ م  ن الج  ذع   و

Aortic)العضدي الرأسي أو من الق وس الابھ ري   arch)
Right)الأیم    نالمش    ترك ألس    باتيأو م    ن الش    ریان 

common carotid artery) أو م   ن الش   ریان تح   ت
Subclavian)الترق     وي  artery) نالش     ریاأو م     ن

Internal)الصدري الداخلي  thoracic artery)]٥[.
الأعص   ابد العص   بي فھنال   ك للتزوی   ةبالنس   بو

Sympathetic)الودی  ة  nerves)   القادم  ة م  ن العق  د
Cervical)الرقیب   ة ganglia) الوس   طى و العل   وي و

العص بیة  الألی اف أم ا  .المرافقة للش رایین الدرقی ة  السفلى و
Parasympathetic)اللاودی    ة  nerves)  فتنش    أ م    ن

Vagus)العص  ب التائ  ھ    nerve)]الدرقی  ة للغ  دة و.]١٠
علاقة بعصب مھم یمر خلفھا ھو العصب الحنجري الراب ع  

(Recurrent laryngeal nerve)ھ   و ف   رع م   ن   و
یع د العص ب المح رك للعض لات الداخلی ة      وھالتائالعصب 
.]١٥،١٤،٤[للحنجرة

اللمفی  ة وبالأوعی  ةللغ  دة الدرقی  ة تزوی  د غن  ي  و
س  الك الدموی ة لتك ون الم  الأوعی ة الت ي تترت ب كأقنی ة ح ول     

Capillary)اللمفی ة الش عریة    lymphatic pathways)
الأمامی   ةالمجموع   ة إل   ىظ   م اللم   ف یتص   رف معو.]١١[

المجموعة الخلفیة السفلیة من العقد اللمفیة الرقبیة العلویة و
.]١[العمیقة

المواد وطرائق العمل
أجری  ت الدراس  ة ف  ي معھ  د الط  ب الع  دلي ببغ  داد  

ش  ملت ٢٠٠٢\٣\٣١إل  ى٢٠٠١\١٠\١خ  لال الفت  رة م  ن 
الم  وت أختی  رت عش  وائیا م  ن   أس  بابجث  ة لمختل  ف  ١٢٢

.المعھ  د الم  ذكور خ  لال تل  ك الفت  رة    إل  ىالجث  ث ال  واردة  
اس  تبعدت فیھ  ا الجث  ث غی  ر الكامل  ة الت  ي وردت م  ثلا عل  ى 

نقص ت منھ ا تراكی ب العن ق     أشلاءشكل مجموعة عظام أو 
لمحافظ  ات م  ن اأحیل  تبض  منھا الغ  دة الدرقی  ة أو الت  ي   و

.خارج بغدادالأخرى
الفح   ص الطب   ي الع   دلي التش   ریحي   إج   راءت   م 

Full)الأص ولي  autopsy examination)  عل ى كاف  ة
الجث ث المش  مولة بالدراس  ة م  ع التركی ز عل  ى فح  ص الغ  دة   

اخترن ا  بعد فصلھا لدراسة صفاتھا، والدرقیة في موقعھا و
:ھيتعیین بعض الفوارق التشریحیة فیھا و

الفص الھرميوجود .١
غیاب البرزخ.٢
فردموجود الشریان الدرقي ال.٣

:تم استخدام الوسائل الإحصائیة التالیةإحصائیا
.النسب المئویة لمعرفة الفرق النسبي بین النتائج.١
لمعرفة الدلالة الإحص ائیة لف رق المتوس ط    (t)اختبار .٢

ال   ذي الحس   ابي لأح   د القیاس   ات ب   ین المجم   وعتین و 
نا عل  ى الف  وارق التش  ریحیة ف  ي اس  تخدمناه ف  ي دراس  ت

.الإناثالغدة الدرقیة بین الذكور و
كم  ا ت  م الرج  وع إل  ى إحص  ائیات معھ  د الط  ب الع  دلي  .٣

ع  ن الم  دة ذاتھ  ا الت  ي أجری  ت فیھ  ا الدراس  ة لمعرف  ة      
الإن اث  بنسبة كل م ن ال ذكور و  العدد الكلي للوفیات و

.بشكل عام
رافي ت   م إج   راء التص   ویر الفوت   وغ:الإج   راءات الأخ   رى

.لبعض الحالات

النتائج
ش   مل بحثن   ا المی   داني دراس   ة بع   ض الف   وارق      

أش  ھر ٦جث  ة لم  دة ١٢٢التش  ریحیة ف  ي الغ  دة الدرقی  ة ف  ي 
حت        ى ٢٠٠١\١٠\١للفت        رة الت        ي امت        دت م        ابین 

٣٧.٧أي م  ا نس  بتھ ٤٦الإن  اثك  ان ع  دد  .٢٠٠٢\٣\٣١
و%.٦٢.٣أي ما نس بتھ  ٧٦، أما الذكور فكان عددھم %

وج  ود الف  وارق التش  ریحیة للغ  دة    )١(ج  دول رق  م  یب  ین ال
نس  بھا ف  ي العین  ة  الت  ي اخترناھ  ا ف  ي دراس  تنا و الدرقی  ة و

حسب الجنس مع الدالة الإحصائیة المشمولة قي الدراسة و
الف ص  وجودأن فیھیظھر و.الإناثللفروق بین الذكور و

تواج دا ب ین الف وارق    الأكث ر الھرمي ھو الفارق التش ریحي  
)١(یظھ ر ف ي الص ورة رق م     و.ارة في ھذه الدراس ة المخت

الغ  دد الدرقی  ة المش  مولة  إح  دىوج  ود الف  ص الھرم  ي ف  ي  
.بدراستنا

فتظھر فیھا غدتان درقیت ان  )٢(أما الصورة رقم 
ف  ي یلاح  ظ ف  ي إح  داھما وج  ود الش  ریان ال  درقي المف  رد و 

الثانی  ة غی  اب الب  رزخ م  ع وج  ود الش  ریان ال  درقي المف  رد    
إلى فرعین ذھب كل فرع منھما إلى أحد فص ي  الذي تفرع 

.الغدة

:١(الجدول رقم  .في الغدة الدرقیة ونسبتھا في العینة المشمولة بالدراسة وحسب الجنسالمختارةالفوارق التشریحیة )

الفارق التشریحي
للفروق الإحصائیةالدالة النسبة المئویةحالة١٢٢العدد من أصل 

والذكورالإناثبین  الكليالذكورالإناثالكليالذكورالإناث
٢٥٧١.٦٤.١٥.٧٠.٤٧وجود الفص الھرمي

١٥٦٠.٨٤.١٤.٩٠.٢٦غیاب البرزخ
٠٦٦٠٤.٩٤.٩٠.٠٥وجود الشریان الدرقي المفرد
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:١(الصورة رقم  .ةوجود الفص الھرمي في إحدى الغدد الدرقیة المشمولة بالدراس)

الثانیة ،)أسفل الغدة(فیھا وجود الشریان الدرقي المفرد ظغدتان درقیتان، الأولى إلى یمین الناظر یلاح)٢(الصورة رقم 
انقسامھ إلى فرعین ذھب كل منھما إلىوجود الشریان الدرقي المفرد وإلى یسار الناظر یلاحظ فیھا غیاب البرزخ و

.فص من فصي الغدة

لمناقشةا
حال ة تش ریحیة للبح ث    ١٢٢شملت ھذه الدراس ة  

٦ع  ن بع  ض الف  وارق التش  ریحیة ف  ي الغ  دة الدرقی  ة لم  دة    
لق د  و.٢٠٠٢\٣\٣١إل ى  ١٠٢٠٠١\١أشھر اعتبارا م ن  

١.٧ظھر أن نسبة الذكور أكثر من الإن اث إذ بلغ ت تقریب ا    
عھ د  مإل ى الواردة تالحالاذلك ھو المتوقع عادة في و١:

غ مجموعھ  ا ف  ي نف  س م  دة الع  دلي ف  ي بغ  داد الت  ي بل  الط ب  
ك  ان ع  دد ال  ذكور فیھ  ا  .حال  ة تش  ریحیة)١٥٨١(الدراس  ة 

إل  ىنس  بة ال  ذكور  إنأي )٥٥٤(الإن  اثع  دد و)١٠٢٧(
ھ ي مقارب ة لنس بة    و)١٢(تقریب ا  )١.٩:١(كانتالإناث

.في الدراسةالإناثإلىالذكور 
یحیة اخ    تلاف نس    بة تواج    د الف    روق التش    ر إن

، )١الج  دول رق  م (الم  ذكورة فیم  ا تق  دم ف  ي الغ  دة الدرقی  ة  
]٥[أخ رى مص ادر الدراسة عم ا ذك ر ف ي    ھذهالمكتشفة في 

الدراس ة و إج راء اخ تلاف مك ان   إل ى إرجاع ھ من الممك ن  
ربما لو كانت العینة المشمولة بالدراسة اختلاف السكان، و

ق د  غیرة وملكانت النتائج أطولالدراسة إجراءمدة اكبر و
مھ م  إحص ائي ینطبق ذل ك أیض ا عل ى ع دم حص ول ف ارق       

.فیما یتعلق بوجود تلك الفوارقالإناثوبین الذكور 

تش     ریح الجث     ة  إج     راءك     ذا تبق     ى نت     ائج   و
)(Autopsy  ال  ذي الی  ومحت  ى ف  ي ع  الممذات ق  رار حاس

.]١٣[التقصيازدھرت فیھ طرائق أخرى للبحث و
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ATTENTION DEFICIT HYPERACTIVITY DISORDER: AN
OVERLOOKED PROBLEM IN CHILDREN

Tariq S. Al-Karagully CABP

Background: This condition is one of the most
prevalent disorders among school-aged children
treated by child neurologists and pediatricians. It is
characterized by inattention, hyperactivity-
impulsivity or combination of these features. It is one
of the most common causes of poor school
performance. It remains under diagnosed and under
recognized.

Objectives: To study the characteristics of Attention
Deficit Hyperactivity Disorder in our children.

Methods: 42 children diagnosed as having ADHD
(according to Statistical Manual of Mental Diseases
edition IV) in the pediatric neurology clinic in Al-
Kadhimiya Teaching Hospital. 40 non-ADHD
children matching with age and sex were used as
control. Chi square was used to find the significance
of the characteristics of ADHD.

Results: Males were affected twice as the females.
59.5% of the patients were of the combined type.

42.9% had significant history of nocturnal enuresis
(P= 0.01). 71.4% had significant history of daily
injuries, (P= 0.004). 61.9% had significant history of
poor school performance, (P= 0.0001). 80.9% had
significant history of sleep problems, (P= 0.0003).
69% of all subtypes had onset of symptoms after 7
years of age and all cases of the hyperactive subtype
before 7 years of age.

Conclusion: Boys with ADHD are more commonly
affected. The most common type of ADHD is the
combined type, and the hyperactive type is the least.
The hyperactive type is more common in the younger
age group. ADHD children are more likely to have
nocturnal enuresis, daily injuries, poor school
performance and sleep problems.

Key words: Attention deficit, hyperactivity, children
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1Introduction
Attention Deficit Hyperactivity

Disorder (ADHD) is one of the most
prevalent disorders (3-5% of school-age
children) treated by physicians who manage
children/adolescents, making up as much as
half of child psychiatric clinical practice and
also commonly managed by child
neurologists and pediatricians[1].

The essential description disorder
has a 75 year-long history under a variety of
names- "incorrigibles," "brain damaged,"
"hyperkinetic," and "Minimal Brain
Dysfunction"[2]. Since 1980, the term
"attention" has been the initial and therefore
most prominent word featured in the names
given to the syndrome, either "inattention"
alone or combined with "hyperactivity" and
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"impulsivity," comprising the other central
features defining the clinical category of
Attention deficit Hyperactivity Disorder[3].

The core symptoms of ADHD are:
short attention span for mental age,
impulsivity (acting without thinking of
consequences), easy distractibility (inability
to maintain focus on a needed task) and
motor overactivity (which may range from
fidgetiness to continuous movement). These
core features have been organized into two
major groups (inattentiveness and
hyperactivity-impulsivity) in the Diagnostic
and Statistical Manual of Mental Disorders
4th edition (DSM-IV) of the American
Psychiatric Association 1994 under the
criteria for attention deficit hyperactivity
disorder[4].

The Attention Deficit Hyperactivity
Disorder still remains under diagnosed and
under recognized, although this illness
affects at least one pupil in each classroom.
Despite its prevalence, untreated ADHD can
lead to school failure, relationship break-
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ups, drug abuse, and a tremendous sense of
underachievement[5].

Recently, it has been verified that
the presence of ADHD in early ages could
be a vulnerability factor for developing
different psychiatric disorders in adults,
such as substance abuse and personality
disorders and it has been demonstrated that
it increases the risk of antisocial behavior
development in adulthood[6,7].

ADHD is a descriptive diagnosis in
which indices of the severity of behavior
enable it to be distinguished from normal
behavior. Both over-diagnosis and under-
diagnosis occur[8]. Although the biological
basis of ADHD is unknown, it has been
shown to possess a considerable heritability.
Current association studies have focused
mainly on dopaminergic genes[9].

The etiology of ADHD encompasses
genetic and environmental factors. Pre-,
peri-, and postnatal stresses are
environmental factors that may play a role
in its etiology[10].

Anatomical imaging studies of
individuals with attention deficit
hyperactivity disorder consistently point to
involvement of the frontal lobes, basal
ganglia, corpus callosum and cerebellum.
Imaging studies of brain physiology also
support the involvement of the right frontal
and basal ganglia, probably mediated by
decreased brain dopaminergic
functioning[11,12].

Several studies have shown an
association between ADHD and the 7-repeat
allele of the dopamine D (4) receptor gene
(DRD4).
Recently, Faraone SV et al. and Todd RD et
al. reported an association of the DSM-IV
primarily inattentive ADHD subtype with a
5' 120 base pair repeat polymorphism in the
DRD4 gene[13,14].
Diagnostic Criteria for ADHD according
to DSM-IV (Diagnostic and Statistical
Manual of Mental diseases edition 4)[3]

Either (1) or (2):
(1) Six (or more) of the following symptoms
of inattention have persisted for at least 6

months to a degree that is maladaptive and
inconsistent with the developmental level:
Inattention
i. Often fails to give close attention to
details or makes careless mistakes in
schoolwork, work, or other activities.
ii. Often has difficulty sustaining attention
in tasks or play activities.
iii. Often does not seem to listen when
spoken to directly.
iv. Often does not follow through on
instructions and fails to finish schoolwork,
chores, or duties in the workplace (not due
to oppositional behavior or failure to
understand instructions).
v. Often has difficulty organizing tasks and
activities.
vi. Often avoids, dislikes, or is reluctant to
engage in tasks that require sustained mental
effort (such as schoolwork or homework).
vii. Often loses things necessary for tasks or
activities (e.g. toys, school assignments,
pencils, books, or tools).
viii. Is often easily distracted by extraneous
stimuli.
ix. Is often forgetful in daily activities.
(2) Six (or more) of the following symptoms
of hyperactivity-impulsivity have persisted
for at least 6 months to a degree that is
maladaptive and inconsistent with the
developmental level:
Hyperactivity
i. Often fidgets with hands or feet or
squirms in seat.
ii. Often leaves seat in classroom or in other
situations in which remaining seated is
expected.
iii. Often runs about or climbs excessively
in situations in which it is inappropriate (in
adolescents or adults, may be limited to
subjective feelings of restlessness).
iv. Often has difficulty playing or engaging
in leisure activities quietly.
v. Is often "on the go" or often acts as if
"driven by a motor".
vi. Often talks excessively.
Impulsivity
i. Often blurts out answers before questions
have been completed.
ii. Often has difficulty awaiting turn.



Attention Deficit ……………………………. Tariq S. Al-Karagully

Iraqi Journal of Medical Sciences ٥٠

iii. Often interrupts or intrudes on others
(e.g. butts into conversations or games).
 ADHD combined type: if both criteria

(1) and (2) are met for the past 6
months.

 ADHD Predominantly Inattentive
Type: if criterion (1) is met but criterion
(2) is not met for the past 6 months.

 ADHD Predominantly Hyperactive-
Impulsive Type: if criterion (2) is met
but criterion (1) is not met for the past 6
months.

It is essential that family physicians
be knowledgeable about the presentation
and diagnosis of ADHD. Stimulant
medications continue to be the mainstay of
treatment, such as methylphenidate,
although many other medications (such as
antidepressants and alpha blockers) are
helpful adjuvant to therapy. Current
recommendations for treatment include an
individualized, multimodal approach
involving parents, teachers, counselors and
the school system. New clinical practice
guidelines from the American Academy of
Pediatrics specify diagnosis and treatment
for childhood ADHD, including
psychosocial interventions,
psychopharmacology, educational
modifications, skill training, and social
support[15,16].
Aim of the study

To study the characteristics of
Attention Deficit Hyperactivity Disorder in
the children referred to the neuropediatric
consultation clinic in Al-Kadhimiya
Teaching Hospital.

Patients and Method
This study was conducted on the

children who were referred to the
consultation pediatric neurology clinic in

Al-Kadhimiya Teaching Hospital, along the
period from September 2003 to May 2004.

In the first stage the parents of those
children who were suspected to have ADHD
filled a standardized questionnaire of 18
ADHD symptoms defined at the Diagnostic
and Statistical Manual of mental diseases
edition IV (DSM-IV)[3].

After screening the children, a total
of 42 were diagnosed to have ADHD
according to the criteria mentioned in DSM-
IV. The age range was from 7-14 years (26
boys and 16 girls).In the second stage the
following procedures were done: DSM-IV
symptoms questionnaire, oriented history,
physical examination and neurological
examination.
ADHD diagnosis was subdivided into three
subtypes:
 Predominantly hyperactive – impulsive
 Predominantly inattentive
 Combined type

Additionally 40 healthy non-ADHD
children had served as control; age range
was 7-15 years (22 boys and 18 girls).
Statistical analysis was done using chi
square and any P value greater than 0.05
was regarded to be not significant.

Results
During the nine months period of the

study 42 children with ADHD were
collected, 28 of them were males (67%) and
14 were females (33%). Male: female ratio
was 2:1.

The patients were distributed
according to age groups and subtypes of
ADHD. The most common subtype was the
combined (59.5%), then the inattentive
(33.3%), and the least was the hyperactive-
impulsive (7.2%).
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Table 1: Distribution of the ADHD patients according to age groups and subtypes.

Age group
(years)

Combined
No. %

Inattentive
No. %

Hyperactive-impulsive
No. %

Total
No. %

6-7
8-9

10-11
12-13
> 14
Total

9 (21.4%)
7 (16.7%)
5 (11.9%)
3 (7.1%)
1 (2.4%)

25 (59.5%)

4 (9.5%)
5 (11.9%)
3 (7.1%)
1 (2.4%)
1 (2.4%)

14 (33.3%)

2 (4.8%)
1 (2.4%)
0 (00%)
0 (00%)
0 (00%)
3 (7.2%)

15 (35.7%)
13 (31%)
8 (19%)
4 (9.5%)
2 (4.8%)

42 (100%)

During taking the past history the
parents were asked about nocturnal enuresis
after age of 5 years. It has been found that
42.9% of the patients had history of

nocturnal enuresis while 15% only of the
control group had this problem. The
difference was statistically significant with a
p value of 0.01.

Table 2: ADHD patients with history of nocturnal enuresis after age of 5 years compared to the
control group.

Nocturnal Enuresis ADHD Control
Positive
Negative

18 (42.9%)
24 (57.1%)

6 (15%)
34 (85%)

Total 42 (100%) 40 (100%)
P= 0.01

Regarding history of injuries of the
children with ADHD, the parents were
asked about daily continuous injuries of
their children and it was found that 71.4%

of the patients had daily injuries while only
20% of the control group had this problem.
The difference was statistically significant
with a p value 0.004.

Table3: ADHD cases with history of daily injuries compared to the control group.

Daily injuries ADHD Control
Positive
Negative

30 (71.4%)
12 (28.6%)

15 (37.5%)
25 (62.5%)

Total 42 (100%) 40 (100%)
P= 0.004

School performance of the patients
was one of the important things to ask the
parents about and it was found that 61.9%
of the ADHD children had school repetition,
suspension or expulsion, while only 17.5%

of the control group had school repetition,
suspension or expulsion. The difference was
statistically significant with a p value
0.0001.

Table 4: School performance of the ADHD children.

School repetition, suspension, expulsion ADHD Control
Positive
Negative

26 (61.9%)
16 (38.1%)

7 (17.5%)
33 (82.5%)

Total 42 (100%) 40 (100%)

P= 0.0001
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Regarding sleep problems of the
children with ADHD 45.2% of their parents
reported difficulty in settling and going to
sleep compared to 20% in the control group,
and 35.7% of them reported sleep
disruptions compared to 17.5% in the

control group, while 19.1% of the parents
with ADHD children did not report any
sleep problem compared to 62.5% in the
control group. The differences were
statistically significant with a p value
0.0003.

Table 5: Sleep problems in ADHD children.

Sleep problem ADHD Control
Difficulty in settling and going to sleep

Disruptions of sleep
No difficulty

19 (45.2%)
15 (35.7%)
8 (19.1%)

8 (20%)
7 (17.5%)

25 (62.5%)
Total 42 (100%) 40 (100%)

P= 0.0003
The parents were asked about the onset of
impairment due to symptoms of ADHD, and
it was divided either before 7 years of age or
after it. It was found that all the children
with the hyperactive-impulsive subtype

started their symptom criteria before the age
of 7 years, while the majority of the
combined and the inattentive subtypes
started their symptom criteria after the age
of 7 years.

Table 6: Distribution of ADHD patients according to the onset of symptom criteria and
the subtypes.

Onset of symptom
criteria

Combined
ADHD

Inattentive
ADHD

Hyperactive-
impulsive ADHD

Total

Before 7 years
After 7 years

4 (16%)
21 (84%)

6 (42.9%)
8 (57.1%)

3 (100%)
0

13 (31%)
29 (69%)

Total 25 (100%) 14 (100%) 3 (100%) 42 (100%)

Discussion
In the present study sex difference in

children with ADHD was obvious, male to
female ratio 2:1. Several studies in many
countries worldwide support this finding.
Hortnug et al in 2002 found male to female
ratio in a mostly clinic-referred sample of
children with ADHD to be 4.5:1[17].
Biederman et al in 2002 also in a clinic-
referred sample mentioned male to female
ratio in ADHD children to be 3:1[18].

Boys being affected more than girls
by ADHD appear to be because boys are
more likely to be disruptive, hyperactive,
and impulsive and express the disorder more
clearly. This sex difference is even more
pronounced among those who are seen in
psychiatric rather than pediatric settings.
The lower likelihood for girls to manifest

psychiatric, cognitive and functional
impairment than boys could result in
gender-based referral bias unfavorable to
girls with ADHD.

The younger age group (6-7 years)
was affected more (35.7%), and the
percentage dropped to (4.8%) in the older
age group (> 14 years). Barkley et al in
1990 in his study " an 8-year prospective
follow-up study of ADHD" mentioned that
the prevalence of ADHD was high in
school-aged children and it dropped down in
adolescence[19].

In this study the combined type of
ADHD was the most common (59.5%)
while the inattentive type presented as
(33.3%) of cases and the hyperactive type
presented as the least type (7.2%). Similar
results were found by Pineda et al in
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2003[20], by Montiel-Nava et al in 2002[21]

and by Gaub and Carlson in 1997[22].
In childhood, the combined subtype

of ADHD is most common, followed by the
inattentive and hyperactive subtypes.
Symptoms of ADHD may diminish over
time; hyperactive or impulsive symptoms
often decrease to a greater extent than the
inattentive ones do. Overall, 50% to 75% of
all ADHD patients have the combined
subtype[23].

Children with ADHD in this study
had significantly higher rates of nocturnal
enuresis than those without ADHD, similar
results found by Faraone in 2003[24] and by
Robson in 1997[25].

Being a neurodevelopmental
disorder, children with ADHD are more
likely to present with nocturnal enuresis
than the non-ADHD children.

Parents of ADHD children and
adolescents reported statistically higher
rates of body injuries and motor vehicle
accidents compared to the control group. In
a study by Barkley et al.[26] children and
adolescents with ADHD showed increased
incidence of motor vehicle accidents and
body injuries. This is expected because
children and adolescents with ADHD
exhibit more problem behavior and are less
socially skilled than their normal
counterparts. Due to their inattention and
hyperactivity they are more prone to daily
injuries.

Because of the behavior
characteristic of ADHD, many affected
children have to struggle with school work
and perform poorly academically. In this
study (61.9%) of the children with ADHD
had school repetition, suspension or
expulsion.
Despite of their best efforts, these children
often do poorly or fail in their academic and
social environments.

Of the children with ADHD, 80.9%
had more significant sleep problems, 45.2%
of them had difficulty in settling and going
to sleep and 35.7% of them had disruptions
of sleep. That was also proved by Day in
1998[27].

Conclusion
1. Boys with ADHD are affected twice more
than girls.
2. The most common type of ADHD is the
combined type, and the hyperactive type is
the least.
3. The hyperactive type is more common in
the younger age groups.
4. ADHD children are more likely to have
nocturnal enuresis, daily injuries, poor
school performance and sleep problems.

Recommendations
1. Family physicians and pediatricians
should be knowledgeable about the
presentation and diagnosis of ADHD.
2. Diagnosis of ADHD should be according
to the criteria mentioned in the Diagnostic
and Statistical Manual of Mental diseases
edition 4 (DSM-IV).
3. Treatment includes a multimodal
approach involving parents, teachers,
counselors and the school system.
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INJURIES DUE TO SEIZURE IN CHILDREN WITH NEWLY
DIAGNOSED AND UNTREATED EPILEPSY

Tariq S. Al-Karagully MBChB CABP

Abstract
Background: There is an increased risk for physical
injury during convulsion in children with epilepsy
before control or in poorly controlled fits.

Objectives: To study the rate and features of physical
injuries due to seizure in newly diagnosed children
with epilepsy before the use of anti-epileptic drugs.

Method: Newly diagnosed and untreated children with
epilepsy with at least two unprovoked a febrile fits of
any type aged 1-14 years presenting to Al-Kadhimiya
Teaching Hospital and the author’s private clinic along
12 months period (April 2004-March 2005) were
studied. Information was collected from the parents
about whether physical injuries resulted from the
seizure. Features of the fits and the injuries with their
management were fixed.

Results: Eleven children (17.7%) sustained physical
injury out of 62 with epilepsy. Nine children (81.8%)
had single injury while 2 children (18.2%) had multiple
injuries. Eight children (72.7%) sustained their injury
at home, 2 at school (18.2%) and one (9.1%) in the
garden. Most of the injuries were bruising of head
and/or face (63.6%). The most common seizure type
causing injury is generalized tonic-clonic (72.7%) and
all the children with typical absence seizure did not
experience any injury.

Conclusion: Physical injuries from seizures are not
uncommon, but they are simple. We have to find a
balance between seizure precaution and the freedom to
enjoy life.

Keywords: Injuries, Seizure, Children, Epilepsy.
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1Introduction
Children newly diagnosed with

epilepsy or those with uncontrolled or poorly
controlled epilepsy, are reported to have a
higher risk of physical injury due to the fit,
than children with no epilepsy. Occasionally
some children with well controlled epilepsy
may have physical injuries as a complication
of the adverse effects from antiepileptic drugs
(AEDs)[1-3].

Those studies have been based on
patients with an established diagnosis of
epilepsy and receiving AEDs. Early diagnosis
of epilepsy and early treatment by some
doctors is to prevent seizure-related injuries
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and to allay parental fear that seizures may
cause injuries[4-6].

An accurate understanding of injury
risk for patients who have epilepsy not only
affects the patient, but also family members,
schools, employers and the general public. It
is important to find a balance between seizure
precaution and the freedom to enjoy life.
Unnecessary restrictions of activity can
adversely affect quality of life, often to a
more serious extent than what seizure attacks
can do. Ignoring the risk of injuries may have
disastrous consequences for some people with
epilepsy. However, overestimating the risk of
injuries may unfairly impact on the rights of
those with well-controlled epilepsy. People
with well-controlled epilepsy should not
arbitrarily be considered at higher risk of
injury than those without epilepsy. School
authorities and work personnel should
understand that the risk of injuries from
seizures is very small in people whose
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epilepsy is well-controlled. It is comparable to
or lower than the risk in many people without
epilepsy. It is illegal to deprive people with
well-controlled epilepsy of their opportunities
to study or to work. Most previous studies of
seizure injury rate looked at patients treated
for poorly-controlled epilepsy in epilepsy
centers or emergency room; these studies
cited injury risk rates as high as one in three
patients. The high injury rate in patients with
severe epilepsy investigated in these prior
studies does not apply to the general
population of people with epilepsy, which
would include those with well-controlled as
well as those with uncontrolled epilepsy[7].

The aim of the study is to assess the
rate and features of physical injuries due to
convulsion in children with a new diagnosis
of epilepsy before starting antiepileptic drugs.

Patients and Methods
The patients were collected from the

pediatric neurology clinic in Al-Kadhimiya
Teaching Hospital and from the author’s
private clinic along 12 months period from
April 1st 2004 to March 31st 2005 aged
between 1 and 14 years.

The diagnosis of epilepsy was made
by the author based on an eyewitness account
on the child’s seizure. The criteria for
inclusion in the study:
1. Children with newly diagnosed epilepsy.

2. Have at least two unprovoked afebrile
convulsions of any type.
3. Did not receive any antiepileptic drugs.

The information was obtained from
the child’s parents with a structured
questionnaire including the following:

The duration of the child’s epilepsy
before diagnosis, the epilepsy syndrome, any
accompanying learning difficulty, the seizure
type causing the injury, how and the age at
which the injury was sustained and whether
hospital treatment was required because of the
injury. Children who were admitted to the
hospital because of a fit were not included
because it was difficult to determine the
reason for admission whether it was because
of the fit itself or because of the injury. Those
children with learning difficulties were
excluded from the study.
The classification of patients’ seizure type or
types and epilepsy syndrome was according
to the International League Against
Epilepsy[8,9].

Results
Sixty two patients (38 boys and 24

girls) with age range from 1-14 years were
included in this study. Eleven (17.7%)
patients experienced injuries because of their
fit, before the diagnosis of epilepsy. Of the 11
patients with injuries, 7 were boys (63.6%), of
whom 2 had sustained multiple injuries. No
female patient experienced multiple injuries.

Table 1: Distribution of patients according to their type of injury and sex.

Injury Male Female Total
No. % No. % No. %

Single
Multiple

5
2

45.5
18.2

4
0

36.3
0

9
2

81.8
18.2

Total 7 63.7 4 36.3 11 100

Multiple injuries were defined as
injuries causing bruising with at least one
other injury (I.e., fracture, cuts or lacerations,
or broken teeth) and sustained during the

same fit. A bitten tongue and friction burns
were not considered physical injuries because
these features are common to many tonic-
clonic seizures.
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The mean age of injury occurrence was 9.2
years, (range 3.5-13.1). The mean age of
epilepsy diagnosis with injury was 10.1 years,
(range 3.8-13.3). The mean age of epilepsy
diagnosis with no injury was 11.1 years,
(range 4.6-13.8).

Eight patients (72.7%) had
experienced their injuries at home, 2 at school

(18.2%) and one (9.1%) outside the home (in
the garden). Five of the injuries sustained at
home had occurred in the bedroom while the
children were asleep when they fell out of the
bed, one occurred in the kitchen and two
occurred on the stairs. The two patients who
had experienced a convulsion at school they
were in the school playground.

Table 2: Distribution of injured patients according to place of injury.

Place of injury No. %

Home
Bedroom
Kitchen
Stairs

5
1
2

72.7
45.4
9.1

School 2 18.2
Outside home 1 9.1

Total 11

The physical injuries sustained
included bruising to the head and/or face (7
patients). Multiple bruising involving the

face, head and limbs (2 patients), bruising or
cuts to the limbs (1 patient) and cut lips
and/or broken teeth (1patient).

Table 3: Distribution of injured patients according to physical injury.

Physical injury No. %
Bruising head and/or face

Multiple bruising (face, head, limbs)
Bruising or cuts to limbs

Cut lips and/or broken teeth

7
2
1
1

63.6
18.2
9.1
9.1

Total 11 100

Two patients (18.2%) required
medical care because of their injury, one for
suturing of cuts and the other because of
parental concern about the child’s first
convulsion. The fits causing the injuries were

reported to have been generalized tonic-clonic
in 8 patients (72.7%), complex partial in one
patient (9.1%), myoclonic in one patient
(9.1%) and of uncertain type in one patient
(9.1%).

Table 4: Distribution of injured patients according to type of epilepsy.

Type of seizure No. %
Generalized tonic-clonic

Complex partial
Myoclonic
Uncertain

8
1
1
1

72.7
9.1
9.1
9.1

Total 11 100
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All the 62 epileptic patients with and
without injury were distributed according to
the type of epilepsy as shown in table 5. None

of the 9 patients with typical absence epilepsy
experienced a physical injury.

Table 5: Distribution of all epileptic patients according to type of epilepsy.

Type of seizure No. %
Generalized tonic-clonic

Complex partial
Myoclonic
Absence

Uncertain

42
5
3
9
3

67.7
8.2
4.8
14.5
4.8

Total 62 100

Discussion
This study reports the rate of physical

injuries in a consultation clinic in a teaching
hospital and in a private clinic, of children
with a new diagnosis of epilepsy and before
introducing medication. Some studies have
previously described the relation of physical
injuries with epilepsy, but most have been
adult based and have concentrated on head
injuries, drowning and burns and in patients
already receiving AEDs[1-3,10,11].

The diagnosis of epilepsy was made
by the author based on an eyewitness account
on the child’s fit only. Demonstration of
paroxysmal discharges on the EEG during a
clinical fit is diagnostic of epilepsy, but fits
rarely occur in the EEG laboratory. A normal
EEG does not preclude the diagnosis of
epilepsy, because the interictal recording is
normal in approximately 40% of patients[12].

Buck D. et al. studied 1000 adults with
active epilepsy, 24% of them sustained a head
injury, 16% had sustained a burn or scald,
10% a dental injury and 6% other fractures[2].
None of our patients had burns or scalds, this
shows the fact that children are more likely to
be supervised in situations that could
predispose them to these specific injuries.

In our study injuries had occurred at a
mean age of 9.2 years, and epilepsy had been
diagnosed at a mean age of 10.1 years in the
patients who had injuries and at a mean age of

11.1 years in those patients who had no
injuries as a result of the fit. The difference in
ages reflected the fact that many of the
injuries had occurred with a first or
subsequent fits before the diagnosis of
epilepsy. The delayed diagnosis of epilepsy in
the non-injured rather than the injured group
probably reflects the fact that the injuries may
have attracted the attention to the diagnosis of
epilepsy[10].

Tonic-clonic seizures were the most
common types of epilepsy causing injuries in
our patients. This is accepted because of the
sudden falls and shakings caused by these
types of epilepsy, and this was observed also
by other authors[1-3,10].

None of the 9 children with typical
absence seizure in our study had an injury.
Ziegler et al. mentioned 14% of the children
with absence seizure had an accident or injury
in his study[10]. Wirrell et al. mentioned a
figure of 27% of children with absence
seizure had an injury[11]. Those patients in the
mentioned studies were receiving AEDs. This
finding may be explained by the fact that the
treated patients in those studies would have
had a longer history of epilepsy than our
patients which exposed them to more risk of
injury.

Most of the injuries in our study were
sustained at home and in the bedroom because
of a fall from the bed during tonic-clonic
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convulsion, and two children were injured at
school.

The fact that 18.2% of the children in
our study sustained a physical injury that
required minor medical care would suggest
that untreated epileptic fits cause a physical
injury.

Conclusion
1. The rate of physical injuries in children
with newly diagnosed and untreated epilepsy
was 17.7%.
2. Most of the injuries were minor and only
18.2% needed simple medical care.

Recommendations
1. The major factor in risk reduction for
seizure-related injuries in epileptic children is
effective epilepsy control.
2. Education of parents about the measures
taken if their child had a convulsion.
3. Appropriate companion or supervisor for
the child during activities that may pose high
risk of serious injury if a convulsion occurs.
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Abstract: 
Background: Chronic subdural hematoma (CSH) is 
a common disease of the elderly, most of the patients 
being above fifty. It usually follows minor head 
trauma, and is bilateral in 25% of cases. Although 
surgical treatment is successful in most cases, it still 
involves high rates of mortality and recurrence. 
 
Objective: To propose a new surgical technique and 
evaluate it’s efficacy in reducing the Incidence of 
complications and recurrence. 
 
Methods: Twenty-four consecutive cases with CSH 
were diagnosed with computerized tomography and 
MRI and surgically treated using double burr hole 
evacuation and irrigation using small catheter 
manipulated inside the hematoma cavity. 
 
Results: The patients were 21 males and 3 females; 
the average age was 56 years. Progressive 

hemiparesis was the most common presentation, 
followed by headache and mental confusion. All 
patients except one made excellent neurological 
recovery, and were back to their pre-morbid 
condition. There was no mortality or recurrence. 
 
Conclusion: The surgical method used in this study 
offers simple way for slow and effective evacuation 
of CSH, and reduces recurrence.   
 
Key words: Chronic, intracranial hematoma, subdural hematoma, 
surgical treatment.      
 
Iraqi J Med Sci, 2006; Vol. 5 (1): 66-73 

 
1Introduction 

Chronic subdural hematoma (CSH) 
is a subdural collection of blood, which 
presents more than 3 weeks following a 
mild trauma. It’s incidence is estimated to 
be 1-2/ 100000 / year[1]. Most of the patients 
are above the age of 50, and 5:1 male 
preponderance has been reported[1,2]. 
However no age is exempted, it has even 
been reported in utero[3]. Predisposing 
factors include alcohol abuse, epilepsy and 
coagulopathies. It can also complicate 
polycystic kidney disease, arachnoid cyst, 
leukemias and other malignancies of the 
brain.  CSH has also been seen following 
shunting of large ventricles in 
hydrocephalus[1,4-9]. We have also witnessed 
one complicating ruptured aneurysm. CSH 

                                           
Dept. Surgery-Division of Neurosurgery, College 
of Medicine, Al-Nahrain University 
Address correspondence to Dr. Samir H Abood, 
E-mail: dr_samirabood@hotmail.com,      
samirabood@yahoo.com 
Received 13th April 2004: Accepted 21st December 
2005 
  

is usually supratentorial, and is bilateral in 
20-25 % of cases[4].  

Hemorrhage usually occur from a 
torn bridging vein or cortical artery[10]. 
Small amount of bleeding into the Subdural 
space may fail to produce symptoms, 
especially in the presence of cerebral 
atrophy. Within 3 weeks the hematoma is 
completely encased by a vascular 
membrane. By this time the hematoma 
liquefies and become progressively more 
hypodense on CT. In some patients there is 
gradual resorption of the hematoma, in 
others the hematoma enlarges. It is now 
believed that this is due to recurrent 
bleeding into the cavity[1]. 

Histopathological studies and 
electron microscopy, showed the 
proliferation of a network of macro and 
micro capillaries and veins connecting the 
dura to the outer membrane. Superselective 
angiography of the ipsilateral middle 
meningeal artery in cases of CSH showed 
dilatation of the artery, and visualization of 
the vascular network. These vascular 
structures, which have very thin walls and 
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abundant endothelial junctions, are 
suggested to be the site of recurrent leaks of 
blood[1,11-14].  

Presentation of patients with CSH is 
variable. Impaired level of consciousness 
and hemiparesis are most common, and may 
be mistaken for CVA. Hemianopsia and 
cranial nerve abnormalities are less 
common, and papilledema is seen in less 
than quarter of patients[1]. Older patients 
may present with confusion and impaired 
mentation, and may be misdiagnosed as 
dementia[1,15]. Bilateral CSH may present as 
progressive paraparesis[4]. A quarter to one-
half of patients gives no history of trauma, 
and the clinical picture may fluctuate.  A 
high degree of suspicion is necessary to 
investigate such cases. 

Initially on CT. CSH appears 
hyperdence. In 2-3 weeks it become 
Isodense to the brain, and may be missed, 
especially if there is no shift or the 
hematoma is bilateral. In such cases contrast 
enhancement is needed to see the 
membrane. Occasionally a long standing 
CSH may become calcified, especially in 
cases of shunting for hydrocephalus[16,17]. 
On MRI CSH appears brightly hyper intense 
on T2 images, and can demonstrate acute 
hemorrhage inside the hematoma. In this 
respect MRI is more sensitive and more 
specific in diagnosing and follow up of 
CSDH than CT[1,18]. 

CSH has been managed medically in 
selected group of patients, using rest, 
diuretics and steroids. However present 
opinion overwhelmingly support surgical 
treatment[1]. CSH has been evacuated using 
craniotomy, burr holes, and twist drill 
aspiration. Various closed system drainage 
and reservoir has been used in refractory 
cases[1,19-23].
 Surgical treatment is very 
successful, with less than 10% mortality in 
most large series. Eighty percent of patients 
return to normal function. The results 
largely depend on the patient preoperative 
clinical condition and associated systemic 
diseases. (1) Complications include, 
recurrence, infection, and seizures[1,15,24-26]. 

 

Aims: To propose a new surgical technique 
and evaluate it’s efficacy in reducing the 
Incidence of complications and recurrence. 
 
Methods Twenty-four consecutive patients 
with CSH were admitted and surgically 
treated in The Nursing Home Hospital and 
Al-Kadhimiya Teaching Hospital (T) 
between Jun 1997 and October 2003. The 
cases were studied regarding Age, Gender, 
duration of symptoms, history of trauma, 
Predisposing factors, diagnosis, surgical 
treatment, complications, and outcome. 
Diagnosis: 

Computerized axial tomography 
(CT) was done in all patients, and was the 
main diagnostic tool. Magnetic resonance 
imaging (MRI) was done in seven cases. 
The indications for doing MRI included 
Isodense hematoma on CT and young age to 
exclude vascular lesion.  
Surgical technique: 

The aim of surgery is to evacuate the 
hematoma slowly and completely, and to 
break any fibrinous septa dividing the 
hematoma cavity into partitions. 
Preoperative preperation includes adequate 
hematological evaluation to exclude 
coaggulopathy. The Hematoma is evacuated 
through two burr holes; the 1st. is a standard 
frontal bur hole, and the 2nd. Is placed over 
the parietal eminence. The dura is opened in 
the anterior burr hole first; the hematoma 
membrane is cauterized and opened. 

The hematoma fluid is allowed to 
drain freely (Figure 1). The dura and 
membrane are opened in the posterior bur 
hole, and the remaining hematoma is 
evacuated. The hematoma cavity is 
intensively irrigated with normal saline, 
using a small catheter mounted on a syringe. 
The catheter is manipulated into the corners 
of the cavity to wash out any clots and 
insure free communication of all parts of the 
cavity. When the irrigation fluid is clear, the 
posterior bur hole is closed. The hematoma 
cavity is partially filled with normal saline 
through the anterior bur hole.  Finally the 
anterior bur hole is closed. The procedure 
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takes about 30 minutes. Recent hyperdense 
hematomas were treated by craniotomy, and 
excision of the outer membrane. 
Anticonvulsant therapy is administered pre 
operatively and continued for one month. 

Recurrence is defined as recurrence 
of symptoms and re accumulation of 
subdural hematoma with mass effect 
demonstrated on CT.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Operative view CSH escaping under high pressure from a burr hole 
 
Results 
 Age and gender: The patients were 
21 males and 3 females (M:F = 7:1) Age 
ranged  between 20 and 83 (average 56 
years) (Figure 2). Progressive hemiparesis 

was the most common 1st symptom, (42%) 
Followed by headache (29%) and mental 
confusion, drowsiness and impaired 
cognition (17%) (Figure 3). 
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Figure 2: Age and gender distribution of the patients 
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Subdural hematoma
Presentation
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Others

Figure 3: The presenting symptoms 
 
One patient had urinary 

incontinence, and another had diplopia, only 
one patient presented with impaired 
consciousness. The duration of symptoms 
ranged from 4 days to 2 months (average 27 
days). Fourteen patients gave history of 

trauma (58%) six days to 4 months before 
presentation. One patient was diabetic, one 
was hypertensive and one had decreased 
platelets count. There were no alcoholics. 
All symptoms and neurological findings are 
listed in (Table 1).  

 
Table 1: Symptoms and signs 

 

Symptom or sign 
No. of patients Percent 

Hemiparesis 
Headache 

Impaired cognition 
Vomiting 

Incontinence 
Diplopia 
Epilepsy 

Papilledema 
Dysphasia 

Impaired consciousness 

10 
11 
5 
2 
1 
1 
3 
9 
1 
1 

41% 
46% 
21% 
8% 
4% 
4% 

13% 
38% 
4% 
4% 

 
Brain CT. was done in all patients. 

Results are shown in (Table2). The 
thickness of the hematoma ranged from 1.5 
to 4 cm (Figure 4-6).   

 
Table 2: CT. Findings 

 
CT. Findings No. of patients Percent 
Hyper dense 
Hypo dense 

Isodense 
Mixed density 

Mass effect 
Rt. 
Lt. 

Bilateral 

2 
13 
8 
1 

22 
14 
8 
2 

8% 
54% 
33% 
4% 

92% 
58% 
33% 
8% 
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Figure 4: Axial CT. Lt. CSH Isodense to the brain 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 

Figure 5: Axial CT. Rt. CSH hyper-dense to the brain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: MRI of the brain, showing Rt. CSH with brain atrophy and minimal shift of 
midline 
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All patients were surgically treated, 
22 by double burr hole. The hematoma was 
encased in a well-formed vascular 
membrane under very high pressure. Two 
patients with hyperdense recent 
hemoatomas had craniotomy. All patients 
made rapid and full recovery except one 83 
years old patient who did not have useful 

neurological recovery. There was no 
recollection or mortality. A part from one 
case of subdural air collection which was 
relieved by tapping under local anesthesia 
there were no complications. All patients 
returned to their pre morbid neurological 
state, or work. Table 3 showed some of the 
complications developed after surgery.  

 
Table 3: Complications of surgical treatment 

 
Author 

Year 
No. Of 

patients 
Method Recurrence 

And complications 
Ref. No. 

B.H +drain 13 patients: 14% Benes-J 1999 92 
Craniotomy 40 patients: 46% 

19 

Emonds-N 
Suzuki 

1999 
1998 

86 
186 

Hollow screw 
Closed drainage 

22 patients: 11% 
3.2% 

20 
21 

Burr hole 18.5% Ernestus-RI 1997 104 
Craniotomy 12.5% 

29 

Zumkeller-M 
Matsomoto-K 

1997 
1999 

314 
121 

Burr hole +drain 
Burr hole 

15% 
8.3% 

31 
32 

 
 
There was no long-term follow up for most 
of the patients, however for over 6 years no 
patient returned with symptoms or 
radiological evidence of recurrence. 
 
Discussion 

This benign condition affects a still 
active group of society, who with adequate 
treatment can return to full employment, or 
preoperative activity. Although the 
proposed surgical treatment is simple, the 
relatively high rate of complications and 
mortality warrant great attention to details in 
order to achieve best results.  The incidence 
of CSH is reported as being 1-
2/100000/year, it increases steadily with age 
to reach 17/100000/year above 80 years[15]. 
The incidence further increases with the 
presence of risk factors such as alcoholism, 
epilepsy and coaggulopathy[1,5,27]. 

We do not know the true incidence 
of CSH in Iraq due to lack of proper 
epidemiological studies, and inadequate 
records. However 24 cases in 6 years are too 
few and do not reflect the true incidence. 
The age range of patients in this study was 

20-83 years (Average 56 years) 25% of 
patients were below 50, and another 25% 
were above 70 years. (Figure 1). As 
expected males predominated the number of 
patients, 7:1 ratio in this study is even 
higher than the reported M:F ratio of 5:1 
among 2300 patients[2], this is probably due 
to the fact that males are more prone to 
trauma.  
 More than half the patients in this 
study presented typically with progressive 
neurological deficit, and or impaired 
cognition, which is in agreement with most 
reports[1,15,28], however, 46% of patients 
complained of headache and sometimes 
vomiting, and there was also high incidence 
of papilledema 38%, while Samudrala and 
Cooper in a summary of several large series 
of CSH report an incidence of 24%[1]. Both 
these observations are probably due to the 
low average age in this study. Generally 
headache was seen in young patients with 
recent trauma, while most patients with 
confusion and impaired mentation were 
above the age of 70 years.  
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  Although present opinion 
overwhelmingly supports the operative 
treatment of CSH[1,28], the extent and type of 
surgical treatment is still controversial[29], 
due to the still significant rates of mortality, 
morbidity and recurrence[1,19-21,29-33]. Table 
shows summary of the recurrence and 
complication rates in several recent series 
(Table 3). 

Craniotomy and membrainectomy 
for CSH has long been considered 
unnecessary except for multiple 
compartment, recent solid and recurrent 
CSH[1,29] Various techniques of drainage 
still involves 5-10% mortality[1,29,31,33] and 
up to 45% of recurrence[1].  Many risk 
factors for outcome and recurrence are 
recognized; Severity of the clinical 
condition, the degree of mass effect, 
hematoma thickness of more than 20 mm, 
drainage volume and diabetes[32-34] 
Ogasawara-K et al; using single- photon 
emission computerized tomography 
(SPECT) to measure cerebral blood flow 
before and immediately after rapid 
decompression of CSH, demonstrated areas 
of cortical hyperemia beneath the 
hematoma[35]. 

This may contribute to recurrent 
bleeding after rapid decompression. Further 
more inadequate evacuation of CSH may be 
due to the presence of fibrinous septa 
dividing the hematoma cavity into 
compartments or loculi[1,36] It is against 
these two factors that the method used in 
this study is directed, slow and thorough 
evacuation of the hematoma. There was no 
recurrence or mortality. Although the 
method used is essentially a standard 
technique, the small differences proved 
effective, and show the importance of 
attention for details in this apparently simple 
but intricate pathology.   
 
Conclusion 

Burr-hole evacuation of CSH with 
irrigation is a simple procedure, it is suitable 
for use in old and generally unfit patients, it 
can be done under local anesthesia.  It has 
the advantage of offering the opportunity for 

repeating the procedure in case of 
recollection, and for inserting a drain if 
necessary. Slow and thorough evacuation as 
described in this study, is an effective 
method in reducing the rate of 
complications and recurrence.  
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SKULL FRACTURES IN HEAD-INJURED PATIENTS ATTENDING
THE ACCIDENT AND EMERGENCY DEPARTMENT OF THE

TEACHING HOSPITAL AT KADHIMIYAH: A RETROSPECTIVE
STUDY OF 100 CONSECUTIVE CASES

Walid WH Al-Rawi1 MBChB FRCS, Reem F. Naser2 MBChB

Abstract
Background: A skull fracture (SF) finding in acutely
head injured patient represents a neurosurgical
emergency that necessitates admission to the hospital
as it indicates a significant head trauma and can be
accompanied by life threatening complications.

Objective: To study the pattern of SF in 100 head
injured patients presented to the Accident and
Emergency (A and E) Department at Al-Kadhimiya
Teaching Hospital.

Methods: 100 patients having fresh SF were
examined during October 2001 to February 2003
inclusive. All patients had plain skull X-ray, CT
scanning; MRI study.

Results: The most common causes were fall from
height (FFH) (40%), road traffic accidents (RTA)
(37%), assaults (13%), collapse of building (4%),
diving (1%), missile (1%) and miscellaneous causes
(4%). While eighty-six patients had single SF, 14
patients harbored multiple SF, all totaling 118 SF.
The pattern of SF was fissure fracture (66.1%),
depressed (20.3%), fracture base of skull (8.5%) and
diastatic (5.1%). At Glasgow Coma Scale (GCS)
scoring, 69% had a score of 13-15, 22% a score of 9-

12, and 9% had a score of 3-8. Intracranial
haematomas were extradural 14, subdural 3, and 1
intracerebral haematoma.

Conclusions: The majority of SFs are simple fissure
patterns affect mainly young age groups who sustain
HI; males are more involved than females.
Conventional X- ray, spiral CT scan and MRI are
essential for determination of the type of SF. Since
the majority of accidents have occurred in urban
sites, 80%, the authors think that HI may be a
phenomenon of urbanization. Moreover, the majority
of the causes of SF(s), the authors think, are
preventable, like FFH and RTA, by adequate
measures such as family supervision, community
education, safe house construction and traffic
regulation legislation. Although the majority of cases
had high GCS scores indicating a mild severity of
trauma, however, a proper management and skilled
care would contribute to avoidance of life-
threatening complications and effect recovery.

Key words: head injury, skull fracture, neuro-imaging, CT scan,
MRI venography, family and school supervision.
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1Introduction
Trauma is the leading cause of death

and disability in people under 45 years of
age worldwide. Up to 50% of trauma
fatalities are due to HI, but HI represents a
much greater proportion of permanent
disability[1]. The main causes of HI are road
accidents, falls, and assaults[2]. Improved
emergency medical services and campaigns
for road safety have seen a relative
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reduction in both the incidence of injury and
the number of resulting fatalities[2]. A SF is
a well known sequel of HI; HI causing SF
from blunt or penetrating mechanisms, is
the commonest cause of death and
morbidity in all forms of trauma and
commonest cause of trauma among those
attending the accidents and the emergency
department with half of them being aged 14
years or less.

The skull X-ray is still a useful tool
in the management of injuries that are
associated with SF. E.g., in the context of
extradural haematomas (EDH), most EDHs
occur at the base of the skull beneath the
temporal lobe or over the the lateral surface
of the brain. This distribution corresponds
not only to the course of the middle
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meningeal artery but also to the most
common sites for a skull fracture[3].
Occasionally, EDHs occur over the top
(vertex) of the head or in the occipital
region. In these cases, the haematoma is
usually caused by a laceration of a dural
venous sinus and is almost invariably
associated with an overlying skull
fracture[3].

SFs are classified according to
whether the skin overlying the fracture is
intact (closed) or disturbed (open or
compound), whether there is a single
fracture line (fissure or linear), several
fractures radiating from a central point
(stellate), or fragmentation of the bone
(comminuted), and whether the edges of the
fracture line had been driven below the level
of the surrounding bone (depressed) or not.
Simple SFs (linear, stellate, or comminuted
non-depressed) require no specific
treatment. They are, however, potentially
serious and can be fatal if they cross major
vascular channels in the skull, such as the
groove of the middle meningeal artery or
the dural venous sinuses.

The two most important risk factors
for the development of an intracranial
haematoma are an abnormal level of
consciousness and the presence of a SF. The
statistical risk of developing a traumatic
intracranial haematoma in conscious adults
in whom no skull fracture exists and in
whom there is no history of altered
consciousness is approximately 1 in 6000;
however, when there is a history of loss of
consciousness and SF is present, the risk is
increased to 1 in 4[3].

Depressed SFs often require surgery
to elevate the depressed bone fragments. If
there are no adverse neurologic signs and
the fracture is closed, repair may be done
electively. Basal SFs involve the floor of the
calvarium. Bruising may occur about the
eye (raccoon sign) or behind the ear (Battle
sign), suggesting a fracture involving either
the anterior or middle fossa, respectively.
Any associated CSF rhinorrhoea, or
otorrhoea should be treated expectantly.
Traumatic CSF leaks typically stops within

the first 7 to 10 days. Should a leak persist,
lumbar CSF drainage can be implemented to
seal the leak by lowering CSF volume and
intracranial pressure.

If this therapy fails, surgical
exploration and oversewing of the defect
with a facial patch graft is indicated. Less
than 5% of patients actually require surgical
repair. Tyson thinks that an open fissure
fracture is not ordinarily an indication for
the use of prophylactic antibiotics are no
longer used and that their use in patients
with who have open depressed fractures is
controversial and there is no reason to use
them in the majority of cases; however, they
should be considered when there is brain
tissue within the wound or when a skull x-
ray reveals foreign bodies within the cranial
cavity[4].

The main aim of this retrospective
descriptive study is to verify the patterns
(types) of skull fractures in 100 consecutive
head-injured patients; also, to analyze some
other variables and findings relevant to
those events.

Patients and methods
One hundred consecutive head

injured patients, attending the A and E
Department of the THK having sustained
head trauma, over seventeen-month-period
from October 2001 through February 2003
inclusive, who had SFs, qualified for this
retrospective study. Having received the
patients, their clinical condition would have
been stabilized; the general and the
neurological conditions are assessed. All
patients had PSXR films (postero-anterior,
lateral projections, and only few of them
had Townes views) and spiral CT scanning
(Figures 1-4).

When indicated, occipito-mental,
ortho-pentographic and a complete set of
cervical spine films would have been taken.
Few patients had in addition an MRI
venography, only when felt necessary in
order to solve a clinical confusion regarding
the patency of the superior sagittal sinus for
the blood flow. The patient and / or his / her
relatives, guardians, or witness were asked
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about the cause of head injury; the clinical
severity of the injury was assessed

according to GCS; the patients were given
the appropriate GCS score[5].

A B C
Figure 1: Pictures of a depressed comminuted compound fracture in the parietal region with spiral

computerized scanner. A. Axial section. B. 3-dimensional appearance from outside, and C. An inside
view.

A B C
Figure 2: Different views A. Sagittal, B. Coronal and C. An inside views of a depressed comminuted
parietal fracture overlying the superior sagittal sinus with risk of occlusion to blood flow; the latter
should be verified by magnetic resonance venography or by conventional cerebral angiography (the

venous phase).

A B C
Figure 3: Three dimensional picture of the skull showing A. A frontal fissure fracture extending

into the superior margin of the left orbit, B. An occipital fissure fracture extending into the posterior lip
of the foramen magnum, and C. An inside view of a right occipital fissure fracture extending to the

petrous bone.
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Figure 4: An axial tomographic scanner view showing pneumocephalus: air bubbles in the III
ventricle, basal cisterns, ambient cistern and sylvian fissures.

A simple format was designed for
registering and analyzing few other
variables such as age, sex, residential area,
occupation, pattern and number of fractures,
whether the fracture was simple (closed) or
compound (open), single or multiple, CSF
leak, other associated lesions and whether
there was any fatality in the same event; the
need for a surgical intervention was also
documented. Also, in case of a child, we

inquired about family supervision at the
time of accident.

Results
Age and gender

The age has ranged between 9
months and 70 years (mean 17.7 ± 16.7)
(Table 1); 62 of them are in the paediatric
age group, below the age of 14. As far as
sex is concerned, 28 are females and 72 are
males.

Table1. Distribution of patients by age groups

Age groups Number of patients
9 months-4 years
5 years-9 years

10 years-14 years
15 years-19 years
20 years-24 years
25 years-29 years
30 years-34 years
35 years-39 years
40 years-44 years
45 years-49 years
50 years-54 years
55 years-59 years
60 years-64 years
65 years-69 years

70 years

19
22
21
9
3
4
5
3
4
3
4
0
1
0
2

Total 100
Mean age in years ± standard deviation 17.7 ± 16.7

Residential areas and occupation Twenty patients (20%) came from
rural areas, while 80 were from urban
residential regions (80%) (Table 2).
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Table 2. Distribution of patients by residency area

Residency Number %
Rural
Urban

20
80

20
80

Total 100 100

The students, preschool children, self-
employed, and civil servants have accounted
for most of the patients: 34%, 25%, 19%

and 6% respectively. However, other
occupations are also represented (Table 3).

Table 3. Distribution of patients by occupation

Job Number %
Preschool children

Student
Self-employed
Civil Servant
House wife

Farmer
Worker
Retired
Driver

25
34
19
6
4
4
4
2
2

25
34
19
6
4
4
4
2
2

Total 100 100%

Causes of HI
As it is shown in tables 4 and 5, FFH have stood for the majority of causes (40%)

among the study patients, followed by RTA (37%), whom vehicular users (54%) exceeded
pedestrians (46%); 13 patients (13%) had been assaulted on their heads; only 4% patients
suffered injuries by collapse of their houses in the winter time; they were mainly from rural
areas. Other various causes were also responsible for HI.

Table 4. Distribution of patients by causes of head injury

Cause Number %
Fall from height (1-4 meters) (2 due to electrocution)

Road traffic accident
Assault

Collapse of Building
Diving

Penetrating missile (bullet)
Miscellaneous (fall of an object,…)

40
37
13
4
1
1
4

40
37
13
4
1
1
4

Total 100 100%

Table 5. Distribution of patients by details of road users involved in road traffic accidents

Details Number %
Vehicular users Driver

Front Seat Passenger
Back Seat Passenger

2
5

13
54%

Pedestrians 17 46%
Total 37 100%
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Symptoms and signs
1. Consciousness
The majority of patients (59%), gave no
history of loss of consciousness. The rest

have shown various time intervals for
regaining their consciousness following the
trauma (Table 6).

Table 6. Distribution of patients by alteration in the level of consciousness (LOC)

Any alteration in LOC Duration Number %
History of loss of consciousness Few minutes - < 1 hour

1 hour – 6 hours
7 hours – 1 day
2 days – 1 week

> 1 week (4 weeks)

15
11
7
5
3

15%
11%
7%
5%
3%

Absence of loss of consciousness 59 59%
Total 100%

2. GCS score
Considering GCS score (Table 7), most of
patients 69 (69%) had GCS score of (13-

15), 22 (22%) had a score of (9-12), and
only 9 (9%) had GCS from (3-8); the latter
group was severely injured.

Table 7. Distribution of patients by GCS score on admission

GCS score Number of patients %
13-15
9-12
3-8

69
22
9

69%
22%
9%

Total 100 100%

3. Other symptoms and signs
While 89 patients have suffered

post-traumatic headache, 16 vomiting, 11
epistaxis, 10 bloody otorrhoea, 16 had peri-
orbital haematoma, 15 lateralising signs and

8 showed cranial nerve palsies. Extra-
cranial injuries were also present (Table 8).
Two patients had very early post-traumatic
seizure.

Table 8. Distribution of patients by other associated symptoms and signs

Symptom and sign Number %
Headache
Vomiting

Haematemesis
Peri-orbital haematoma

Lateralizing signs
Cranial nerve palsies (II, III,VI) (transient)

(one patient had bilateral VI nerve palsy which is quite uncommon)
CSF rhinorrhoea

Epistaxis
Bloody otorrhoea

CSF otorrhoea
Cerebral tissue otorrhoea

89
16
5

5 Lt., 6 Rt., & 5 Lt.
& Rt.

15
II nerve 1, III nerve

2, VI nerve 5
15
1

10
2
1

89%
16%
5%

16%

15%
8%

15%
1%

10%
2%
1%

Any extra-cranial Injuries: Soft tissue bruises (limbs and trunk)
Fracture maxillae 1
Fracture mandible1
Fracture clavicle1

35
1
1
1

38%

Early epilepsy ( by time of presentation to A and E department) 2 2%

II nerve = optic nerve, III nerve = occulomotor nerve, VI nerve = abducens nerve.
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Family and supervision
This is given in table 9; most of

children below the age of 14 years, 36

(58.1%), lack family supervision at time of
accident.

Table 9. Family supervision for patients in paediatric age group (9 months-14 years)

Family supervision Number %
Yes
No

26
36

41.9
58.1

Total 62 100

Radiological findings
All patients have PSXR and CT

scanning, few had MRI and other relevant
studies, as mentioned above; the summary
of findings is shown in tables 10-14.

While eighty-six patients had single
SF, 14 patients harbored multiple SF (10
with 2 SF and 4 with 3 SF), all totaling 118

SF; in 2 patients, the same SF crossed the
midline and continued to the other side. The
pattern of SF was as follow: fissure fracture
78 (66.1%), depressed 24 (20.3%), fracture
base of skull 10 (8.5%), 4 of which involved
the ethmoid and sphenoid PNS and diastatic
6 (5.1%) (Table 10 and Figures 1-3).

Table 10. Pattern of fracture

Pattern Number %
Fissure (linear and curvilinear) fracture of vault of skull

Depressed (most are comminuted) fracture
Fracture base of skull

Diastatic (lambdoid and sagittal sutures) fracture

78
24
10
6

66.1
20.3
8.5
5.1

Total 118 100%

Table 11 shows that the majority of
vault fractures are as follow: frontal 36,
parietal 26, temporal 21 and occipital 13.

Few SF involved more one site and 2
crossed the midline to involve the other
side.

Table 11. Distribution of fractures according to their site and side

Site Side and number Total
Left Right Midline

Frontal
Temporal (few extended into petrous and / or mastoid

bones)
Parietal (one crossing midline)

Frontoparietal
Temporoparietal

Occipital (2 involved posterior lip of foramen
magnum)

Anterior cranial fossa (2 extended into edge of orbit)
Ethmoid

Sphenoid (midline)
Diastatic fracture

16
10

7
0
0
3
2
1
-
1

20
11

19
4
2

10
4
1
-
2

-
-

-
-
-
-
-
-
2
3

36
21

26
4
2

13
6
2
2
6

Total
(%)

40
(33.9%)

73
(61.9%)

5
(4.2%)

118
(100%)
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There were 55 patients with scalp
laceration(s) overlying their SF ( compound
or open SF), however, 45 patients were free

of scalp laceration (simple or closed SF)
(Table 12).

Table 12. Communication of fracture with external environment

Pattern of fracture Number of fractures Total
Compound Simple

Fissure and diastatic vault fractures
Depressed fracture

Basal (paranasal sinuses) fracture
Anterior cranial fossa

Total number of fractures (%)
Total number of patients (%)

35
16
4
-

55 (46.6%)
55 (55%)

49
8
-
6

63 (53.4%)
45 (45%)

84
24
4
6

118 (100%)
100 (100%)

However, only patients with large
(significant) haematomas needed to have
surgical intervention in the form of
appropriate craniotomy / craniostomy to
remove the haematoma; all, except one,
were in good clinical condition.
Unfortunately, one patient who was an
elderly with severe fracture and multiple
wounds, deteriorated shortly after admission
and died before surgical exploration. Those
who were not operated upon were firmly
reassured, clinical monitoring continued,
and so their improvement; they were
discharged home in few days time.

The indications for surgical
intervention were one or more of the
followings: Ventricular compression,
Midline shift, Effacement of basal cisterns,
Intracranial haematomas of significant size,
and Lateralizing signs.

As far as intracranial haematomas
are concerned (Table 13), there were 16
patients with EDH , 8 SDH, 3 had combined
EDH and SDH, 1 ICH and one with a supra-
and infra-tentorial haematoma at the same
time.

Table 13. Computerized tomography scanning finding: intracranial haematomas

Nature of lesion Site Side Number Note Total

Extradural haematoma
(EDH)

Frontal
Frontoparietal

Frontotemporal
Parietal

Left
Right
Right
Left

5
1
1
3

2 small
-
-

All small
16

Temporal Right
Right

4
1

1 small
Small

Bilateral EDH Temporal 1 Small

Subdural haematoma
(SDH)

Frontal Right 2 1 small
8Parietal Left

Right
3
3

1 small
1 small

Combined EDH and SDH Temporal Right 2 - 3
Parietal Left 1 -

Intracerebral haematoma Frontal Right 1 Small 1
Both supra- and

infratentorial haematoma
Occipital Right 1 Small 1

Small haematoma = no operation was needed.
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Table 14 shows other CT scan
findings such as cerebral haemorrhagic
contusions (10), pneumocephalus (6),
cerebral oedema (5), SAH (5) and the

intracranial bullet 1. Few patients with a
parietal depressed SF had MRI venography
to test for the patency of superior sagittal
sinus.

Table 14. Computerized tomography scanning finding: miscellaneous findings

Nature of lesion Site Side Number Total Note

Haemorrhagic
cerebral contusion

Frontal Left
Right

2
2

10

-

Parietal Left
Right

1
2

-

Temporal Left
Right

Bilateral

1
1
1

-

Cerebral oedema
Subarachnoid haemorrhage

Intraventricular haemorrhage

5
5
1

Diffuse
Diffuse
Diffuse

Pneumocephalus

Intraparenchymal air
Intraventricular air
Subarachnoid air

More than one compartment

1
1
6
1

Diffuse
Diffuse
Diffuse
Diffuse

Scalp soft tissue air 1 At inlet of bullet
Foreign body Occipital Left 1 1 Intracranial bullet

Discussion
In a personal communication with

the Section of Biostatistics, Department of
Planning, Ministry of Health, Baghdad, it
seems that in Iraq, like many other
countries, several thousands of patients are
admitted to hospitals each year, having
sustained a direct violence to the head.
In this study it is found that the males
constituted the majority of patients as there
were 72 male patients (72%), there were 28
females (28%); this result is similar to other
studies who found males to be involved
more than females in SFs[6-10]. This may be
related to the fact that males are more
exposed to dangers of work and RTA than
females; Annegers et al think that among
the groups at high risk of head trauma are
those who have had head trauma
previously[9].

HI (among which SFs occur) affects
mainly young age groups (Table 1); the
mean age in our study of 31.8 years is
almost similar to Al-Rawi's study who
found that 76.8 % of the patients were

below age of 30; this is because the young
are among the most active group in the
community; this makes them more
vulnerable to accidents than others[9]; other
researchers had found similar results[11-14].

Another factor which applies to
younger children is the relatively larger
head size compared to the body than in
adults. Also children are more vulnerable to
head trauma as a result of carelessness, lack
of judgment, and battering[12].

However, in societies where the
aging population is marked, head injuries do
constitute a health and social problem that
deserves specific consideration(s) as
reported by Ohno et al from Japan[15].

According to the residency (Table
3), most of the study patients come from
urban areas (80%) rather than from rural
areas (20%); again, the former group will be
exposed to the hazards of fall off higher
buildings, more road traffics, and accidents
at work due to the pattern of life in the
industrialized society; the author think that
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HI may accompany the phenomenon of
urbanization.

FFH as a major cause of HI (Table
4), shown in this study, is almost similar to
other studies[8,16]; although most had
happened at domestic (residential) sites and
addressing the importance of family
supervision as a preventive factor,
unfortunately, few occurred at school when
students climbed up schools' fences; these
events address the importance of school
supervision as well. However, many other
studies address RTA as a predominating
cause[7,9]. This difference is probably due to
the study size and design and to local
community circumstances. It is interesting
to mention that none of our RTA patients
was injured in a bicycle or motorcycle
accident. This is due to the fact that such
sport is not prevalent in Iraq; moreover,
modern design-attractive bicycles and
motorcycles are relatively expensive and
that the majority of families cannot afford to
buy them.

An interesting point to mention is
that in the senior author's experience, in
Iraq, though not reported, the phenomenon
of child abuse is very unusual in our society;
therefore, none of the patients in this study
was hurt by such accident modality;
unfortunately, these needless injuries may
occur in other societies[17-18].

In the context of HI, from a
biomechanical point of view, many
variables interact in deciding the pattern,
extent and distribution of primary injury
sustained by the cranial bones, soft tissues
covering and contents of intracranial cavity.
One of these variables, is the force of the
injurious agent; this force is in itself the
product of many elements, namely the
change of angular momentum, the time
interval (duration of contact between the
injurious agent and the head), weight and
size of the agent used.

Concerning disturbance of
consciousness, which is a sign of brain
dysfunction, is a common sequel of HI
(Table 6) and usually correlates well with
the severity of the injury. Since this

descriptive study of SF deals with patients
seen at the A and E Department, there has
been no mention of the post-traumatic
amnesia experienced by the patients; the
duration of amnesia usually lasts more that
of loss of consciousness.
GCS scores seen on table 7, indicate the
mild profile of HI in this study. Many other
studies have shown similar results[7,16,19],
however, this is also verified by the study
design reported by other authors.

Many symptoms and signs are
mentioned in table 8 which commonly occur
in HI, except the uncommon bilateral VI
nerve palsy, most of which are managed
conservatively or with appropriate
symptomatic drug therapy, although few of
them may cause anxiety to the patient and /
or his / or her family who need reassurance.
For example, post-traumatic headache, not
due to surgically correctable cause,
responds, usually, to reassurance and simple
analgesia, such as Paracetamol with or
without Codeine Phosphate; the latter may
be given by oral or intramuscular route.
However, when it becomes persistent, then
it deserves further investigation(s) and may
need other appropriate treatment
modality[20].

Similarly, interestingly, Hugenholtz
et all addressing the problem of vomiting in
HI, have concluded that post-traumatic
emesis is more common: (1) following
minor head injuries than following more
severe head injuries (P less than 0.05); (2) in
children over 2 years old; (P less than
0.001); (3) in children injured within an
hour of a meal or snack (p less than
0.001)[21]. The presence of a skull fracture
or the site of the impact does not influence
the incidence or duration of post-traumatic
emesis. Retching and vomiting generally
subside within 3 h in children injured within
an hour of a meal or snack. When vomiting
appears in children injured more than an
hour after a meal or a snack, it may be quite
protracted (mean = 7.5 h).

Children over 2 years of age with
post-traumatic emesis who are
neurologically stable following a mild head
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injury that occurred within an hour of a
meal or snack can be expected to improve
quickly. Their counterparts injured more
than an hour after a meal or snack are likely
to remain distressed much longer and are
best admitted to hospital[21]. Sharma et al
mention that one third of paediatric HI were
brought to hospital with vomiting, however,
the incidence of vomiting in this study is
16%; this is probably due to the inclusion of
older age groups[16].

The incidence of post-traumatic
seizure by the time the HI-patients presented
to the A and E Department, is quite low,
(2%), and is similar to other studies[22]. This
is probably due to the mild profile of HI in
this study.

Tables 9 shows the lack of family
supervision to 36 (58.1%) of the children
below the age of 14, a problem that has been
addressed by many authors (6-7), although
many accidents have taken place outside
residential areas, such as on the roads while
going to or coming back from school, the
authors think that it is the duty of the family
to provide a state of child watch in order to
avoid such unfortunate events. Moreover,
although this study does not report the
occurrence of accident at schools, however,
Hammarstrom et al have reported HI
occurring at school sites[23]; therefore, it is
advisable to extend children supervision to
school premises.

According to the pattern, site and
side of the fractures (Tables 10 and 11),
there were fissure fractures (78, 66.1%)
outnumber other types of SF; this is
probably due to the more diffuse
distribution of the biomechanical energy
input rather than to the localized injury site
that results in the depressed and
comminuted SF. Most of the patients who
had the fissure SF were children. Older
patients had mainly the depressed
comminuted SF probably due to the inter-
personal violence (assault).

The majority of SFs in this study has
involved the frontal, parietal and temporal
bones, probably because these sites are most
prominent (apparent) and not protected.

Those SF on the right side are more than
those on the left (73, 61.9% versus 40,
33.9%); this is probably due to the fact that
most people are right-handed and that they
tend to protect themselves by turning to the
right in order to use their right-sided limbs
for defense.

Concerning communication between
the SF and external environment, although
55 (55%) patients have compound injuries,
however, there is a marginal increase of
closed SF over compound SF (Table 12).
The compound nature of the injury puts
deeper tissue at risk of contracting microbial
infection.

In our study, seizure has not
occurred in our patients; however, other
studies showed low percent of occurrence of
seizure; this is, probably, because of smaller
size of our patient population.

Regarding the association of most
common intracranial haematomas with the
presence of SFs, and since this study
involves patients selected for having SFs,
evidently, all intracranial haematomas were
associated with one or more SFs. Kaye
analyzing a consecutive series of 200 cases
of EDH, mentions that a fracture overlies
the haematoma in nearly all (95%) adults
and most (75%) children and that 66% of
EDH are in the temporal region, 11% in the
frontal region and 7% in the parietal region.
However, in this study the frontal and
parietal EDH are of near frequency and each
outnumbers the temporal ones[24]. This is
probably due to the small size of this study.
He, also, mentions that over 80% of acute
SDH are associated with SFs and that
intracerebral haematoma is frequently
associated with SDH[24]. In this study,
however, not all haematomas needed
surgical evacuation, as many of them were
managed conservatively because of their
small size and the lack of mass effects
(Table 13).

Apart from SFs and intracranial
haematomas, and as far as other CT scan
findings are concerned, e.g.,
pneumocephalus, intracranial contusion,
SAH, and other lesions (Table 14), their
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presence is similar to the huge studies
mentioned in the neurosurgical literature,
though the incidence of various lesions may
differ, some substantially. For example,
while this study reports a low incidence of
intracranial pneumocephalus, Steudel et al
found pneumocephalus in 40 out of 49
(82%) of head injury patients within 6 hours
of the accident. They think that while
injuries associated with a pneumatocele or a
single intracranial air bubble have a good
prognosis, as do frontobasal lesions, injuries
associated with multiple air bubbles have a
bad prognosis[25]. Some of such findings
may represent a serious threat to the patient
and should prompt the neurosurgeon to
adopt active appropriate clinical measures
that may include surgical intervention[25].

The MRI study, venography, that
has been done for few patients with a
depressed parietal compound fracture,
showed an established blood flow through
the superior sagittal sinus; this finding, and
the improvement in the condition of the
patient during subsequent neurological
observation, obviated the need for surgery,
an intervention that was not without risk to
the patients.

In spite of the descriptive profile of
this study, however, many researchers think
that with a greater number of patients now
surviving HI, the emphasis of medical
research must turn to ways in which to limit
the extent of neuronal damage, and promote
the functional recovery of neurons. It is
these factors that will determine the ultimate
quality of life of patients who survive[2].

Conclusions and Recommendations
1. SF affects mainly young age groups who
sustain HI; males are more involved than
females.
2. Most of SFs are the fissure (linear) type.
3. Conventional PSXR and modern
neuroradiological technology, like spiral CT
scan and MRI are essential for
determination of the type of SF and also if
there is any associated structural lesion(s).
In certain situations, the MR venography of
the dural sinuses, or the conventional

cerebral angiography, will demonstrate the
patency of the latter, and saved the patient a
possible surgical intervention.
4. The majority of the causes of SFs, we
think, are preventable, like FFH and RTA,
by adequate measures such as children
supervision at residential and school
premises, traffic regulation legislation and
community education campaigns.
Therefore, in this context, safety measures
to protect citizens should be addressed by a
multidisciplinary team approach.
5. Although the majority of cases had high
GCS scores (mild trauma), however, a
proper management and skilled care would
contribute to avoidance of complications
that may threaten life and effective
recovery.
6. Since HI can be a consequence of urban
life, it is the duty of health workers,
community figures and city construction
planners and designers to consider possible
solutions or measures to avoid and deal with
this problem.
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المجلة العراقیة للعلوم الطبیة

رئیس ھیئة التحریر

حكمت عبد الرســـــول حاتم

الأستشاریةھیئة التحریر
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Editorial:

Thoughts on Examination of Medical Students

Khalid Abdulla FRCP

1Assessment of medical students
should ideally be continuous throughout
their training. In practice, however, most of
the weight is put on examinations done at
certain points during training, mostly at the
end of terms, the end of a year or on
finishing training at the end of the final
year. These examinations usually consist of
written, clinical and oral parts or any one or
combination of these. The clinical part
comprises a long case and a short case
sessions. Each part is intended to assess
certain qualities. Examination is not just
testing medical knowledge. Ability to use
this knowledge in making proper decisions,
skills and attitudes are important and enter
in the assessment to various degrees in
different parts of the examination.

The proportion of the final mark
allotted to each part of the examination
takes into account the qualities that part
assesses and how well it assesses them. A
good examiner, therefore, confines himself
in each part to what that part is intended to
assess. Ignoring this may mean increasing
the weight given to some qualities on the
expense of others. A common practice of
this kind is to convert a large proportion of
the clinical examination to assessment of
knowledge by asking theoretical questions
on the expense of assessing the ability to use
this knowledge and assessing skills and
attitudes. By doing so the examiner wastes a
large part of the clinical examination time in
assessing attributes the assessment of which
was assigned to the written examination. He
also increases the proportion of the mark

Prof. Khalid Abdulla
Editor in-Chief
Iraqi Journal of Medical Sciences

allotted to theoretical knowledge beyond the
proportion assigned to it.

The classical clinical examination
comprising a long case and short cases
sessions is to a large extent subjective. An
attempt to make it objective was made by
the introduction of what is called the
objective structured clinical examination
(OSCE). Applying this needs a lot of staff
and preparation which is not available to
many centres. In our teaching centres, the
classical long and short case examinations
are practiced and are likely to remain in use
for the foreseeable future. It is therefore
advisable to try to make them as good and
fair as possible.

The long case examination:
The aim of this is to assess the

ability of the candidate to deal properly with
a common and important medical problem
which shows that he has encountered it
during his training. Rare and mysterious
cases should be avoided. Since dealing with
a case includes obtaining information by
history taking and physical examination,
deciding on appropriate investigations,
interpreting the information gathered and
making decisions of management, all these
abilities should be assessed. Questions and
discussions should centre on the particular
patient and not on the disease. Questions
outside the case itself do not serve the
required purpose, shorten the time left for
relevant questions and unduly increase the
mark given for general theoretical
knowledge.

The examiner should try to ascertain
as far as possible that the information told
by the candidate as he presents the history
and physical examination are correct by



Iraqi Journal of Medical Sciences ٢

checking on them (or some of them)
himself. Since laboratory, radiology and
other technological tests form an important
part of the practice of modern medicine
using the results of these tests available in
the patient's notes is recommended.
Treatment should be included in the
discussion.

The short case examination:
The main aim here is to assess the

ability of the candidate to perform physical
examination properly, detect physical signs,
interpret them and draw rapid conclusions
concerning possible diagnosis or differential
diagnosis. Examining on patients without
physical signs will therefore fail to fulfill
these aims and may confuse the candidate.
Theoretical questions which go beyond the
above mentioned aims assess factual
knowledge for which other parts of the
examination are assigned.

Additional remarks:
1. To be fair students should be

allowed equal times with their
patients and be subjected for equal
times to their examiners. This means
they should receive their long cases
at set intervals and not
simultaneously and the examiner
should stop when his time expires.

2. The main purpose of the
examination is to assess the student.
Although some examiners like to use
the opportunity to teach him, this

should not be allowed to affect the
assessment. Therefore correcting
student's mistakes, if it is to be done,
should be done gently so that it does
not confuse him or depress his
morale. Blaming the student for his
mistakes and humiliating him should
be avoided however poorly he
performs. The examiner's job is to
give him the mark he deserves.

3. When it becomes obvious that the
candidate does not know the answer
to a question the examiner should
leave it without dwelling on it too
long and wasting time which can be
used to test the candidate's
competence in other areas.

4. Fluency or difficulty in English may
bias the examiner. Although good
English is helpful to a doctor, the
examiner should keep in mind that
his main job is to assess the
candidate's competence in medicine.

5. The examiner is likely to be unduly
affected by the last or first thing the
student says or does or by some
particular point the examiner likes or
dislikes. It is therefore useful, on
deciding the mark to revise the
performance of the student in the
various details of the examination
and try to make an overall
assessment. It is even better to have
specially prepared checklists
indicating the various details and the
mark assigned to each.


