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T

he swine flu outbreak was clinically
identified in April 2009.1 The rapid
global spread of a novel influenza A
(H1N1) 2009 virus prompted the World
Health Organization (WHO), on June 11,
2009, to declare the first influenza
pandemic in 41 years and raised its alert
level to phase 6 out of 6 possible.2,3
Pigs play an important role in
interspecies transmission of influenza
virus.4 Susceptible pig cells possess
receptors for both avian and human
influenza strains which allow for the
reassortment of influenza virus genes from
different species if a pig cell is infected
with more than one strain.This new strain
appears to be a result of the reassortment
of two swine influenza viruses, one from
North America and one from Europe, the
North American pig strain was itself the
product of previous reassortments and has
carried an avian PB2 gene for at least ten
years and a human PB1 gene since 1993.5-8
In temperate regions influenza
epidemics recur with marked seasonality:
in the Northern hemisphere the influenza
season spans from November to March,
while in the Southern hemisphere
epidemics last from May until September.
Indoor crowding during cold weather,
seasonal fluctuations in host immune

responses, and environmental factors,
including relative humidity, temperature,
and UV radiation have all been suggested
to account for this phenomenon, but none
of these hypotheses have been tested
directly.9 Using the guinea pig model, a
study found that low relative humidity of
20%–35% were most favorable, while
transmission was completely blocked at a
high
relative
humidity
of
80%.
Furthermore, at 5 °C, transmission
occurred with greater frequency than at 20
°C, while at 30 °C, no transmission was
detected. These data implicate low relative
humidity produced by indoor heating and
cold temperature as features of winter that
favor influenza virus spread.10
This indicates that area with high
humidity rates like Basrah, might have low
transmission rates. In Kurdistan cold
weather with low relative humidity during
winter might favor such transmission.
Nevertheless several other factors are
implicated and one cannot usually draw
such simple extrapolation, especially the
relatively high rate of UV radiation is
available in our region around the year.
Spread, presentation and complications of
novel H1N1 virus are thought to be similar
to that of seasonal flu spread although
transmissibility
appears
substantially
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higher compared with seasonal flu.
Unlike seasonal influenza, however
adults older than 64 years did not appear to
be at increased risk of novel H1N1-related
complications as a result of preexisting
immunity against antigenically similar
influenza virus that circulated prior to
1957. Information analyzed by Centers for
Disease Control and Prevention (CDC)
supports the conclusion that novel H1N1
flu has caused greater disease burden in
people younger than 25 years of age than
older people.11
A seasonal flu virus in the same H1N1
family as the pandemic virus has been
circulating since 1977, but until now it was
thought that this seasonal virus did not
induce immunity to the pandemic strain.
This was because the pandemic virus
spread faster than would be expected if
there were widespread immunity to it, and
because antibodies to the seasonal vaccine
do not cross-react with it. Much of the
current global pandemic planning is
predicated on previous experience that two
doses of vaccine are required to elicit a
protective immune response in populations
that are immunologically naive to a new
influenza strain making it very hard to
immunize many people in time to protect
them. Experimental pandemic vaccines
"unexpectedly"
developed
protective
12
antibodies after single dose. "Somehow
people's immunity has been primed".
Cross protection that was afforded by
exposure to antigenically drifted strains of
the same influenza subtype has been
described. The finding suggests that
seasonal flu vaccine boosts those
antibodies slightly, perhaps a reason to get
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a shot of seasonal flu vaccine this year.
These antibodies can't be the whole
story, because people without them also
responded swiftly to the vaccine. Seasonal
H1N1 infection may have primed cellmediated immunity, which may not
prevent infection but limits the severity of
the disease. This could be why the
pandemic has spread fast but remained
mild in many people, though not all.
Accordingly a one dose vaccination to
novel H1N1 will ease conduct and hasten
providing the general public with
immunity. Relatively relieving news is the
availability of vaccine. The food and drug
administration gave its permission in midSeptember-to novel H1N1 vaccine. The
vaccine was prepared in embryonated
chicken eggs with the same standard
techniques that are used for the production
of seasonal trivalent inactivated vaccine.
The CDC indicates that the vaccine's
effectiveness varies depending on the age
and health of the person receiving it.
Millions of doses are now available and
priority is now given to health care
personnel, school children and high risk
groups.12
People infected with seasonal and
novel H1N1 virus shed virus and may be
able to infect others from 1 day before
getting sick to 5 to 7 days thereafter. This
can be longer in children and
immunocompromised people.13
General actions that are implicated to
help prevent the spread of infectious
agents that cause respiratory infections are
still indicated and thought to be effective
in preventing novel H1N1 spread.14
Swine flu virus is fragile to
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environmental conditions and can only
retain infectivity for 2 to 8 hours after
being deposit on surfaces. It is destroyed
by heat [75-100°C]. This is much lower
than other viruses such as SARS virus
which can survive for 48 hours on plastic
surfaces. In contrast SARS virus is
inactivated by heating at 56◦C for 30
minutes.15
In addition, several antiseptics
including chlorine, hydrogen peroxide,
detergents (soap), iodophors (iodine-based
antiseptics), and 70% alcohols are
effective if used in proper concentration
for a sufficient length of time. A study
showed that 4 %chlorhexidine gluconate (
CHG) product, reduced the virus by 99.94
percent after 30 second, exposures. A
0.5% CHG and 70% isopropyl alcohol
formulation, reduced the virus by 99.99
percent after 15 second, both were more
effective than soap and water which was
used as a comparative test product.
To prevent the spread of influenza
virus it is important to keep surfaces clean
by wiping them down with a household
disinfectant. Linens, eating utensils, and
dishes belonging to those who are sick do
not need to be cleaned separately, but
importantly these items should not be
shared without washing thoroughly by
household laundry soap and tumbled dry
on a hot setting.16
No research has been completed on
the susceptibility of novel H1N1 flu virus
to conventional drinking water treatment
processes.
Current
drinking
water
treatment regulations provide a high
degree of protection from viruses.
Nevertheless tap water treated by
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conventional disinfection processes does
not likely pose a risk for transmission of
influenza viruses. However, recent studies
have demonstrated that free chlorine levels
typically used in drinking water treatment
and recommended for swimming pools are
adequate to inactivate highly pathogenic
H5N1 avian influenza. It is likely that
other influenza viruses such as novel
H1N1 would also be similarly inactivated
by chlorination. To date, there have been
no documented human cases of influenza
caused by exposure to influenzacontaminated drinking water.
Facemasks help stop droplets from
being spread by the person wearing them.
They also keep splashes or sprays from
reaching the mouth and nose of person
wearing them. They are not designed to
protect against breathing in very small
particle aerosols that may contain viruses.
This mask can reduce but not completely
abolish transmission of novel H1N1 virus.
Respirators refers to an N95 has 95%
efficiency in filtering out particles greater
than 0.3 micron so it is designed to protect
the person wearing it against breathing in
very small particle aerosol that may
contain viruses. It fits tightly on face and
contains air filter.
The CDC recommends the use of
oseltamivir or zanamivir for the treatment
and/or prevention of infection with novel
H1N1 flu virus. They may also prevent
serious flu complications. They work best
if started within two days of symptoms
appearance. The priority use for influenza
antiviral drugs is to treat severe influenza
illness and high risk patients.17,18
School closure and the distribution of
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antiviral medicines for prevention are not
recommended because the virus is
widespread within the community. People
are likely to be repeatedly exposed to the
virus in their every day lives. Closing
school will no longer be effective in
slowing the spread of the virus as people
could still be exposed outside school.
In conclusion general personal
protection measures against upper
respiratory infection are effective and
should be conducted. The mortality rate of
swine flu virus is not markedly different
from that of seasonal flu virus.
Vaccination is now available and expected
to be effective by single dose.
Nevertheless health authorities should
keep strict preventive measures to
overcome any false sense of security of
this pandemic which might change it's
pathogenesis at any time.
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EFFECT OF PURIFIED 1-HYDROXYPHENAZINE PIGMENT ON
ACTIVE AND TOTAL T ROSETTE FORMATION AGAINEST
SECONDARY HYDATIDOSIS
ZAMAN A. A IBRAHIM, BSc, MSc, PhD*
Submitted 12 September 2008; accepted 21 July 2009

ABSTRACT
Background The effect of 1-hydroxyphenazine pigment which was isolated and purified
from Pseudomonas aeruginosa on specific immune response T cells inside the body of white
male BALB/C mice against experimental secondary hydatidosis and the infectivity of
protoscoleces was studied.
Objectives The aim of this study was to found out the effect of this phenazine pigment (1hydroxyphenazine) on one of the specific cell-mediated reaction against experimental
hyadatidosis In vivo which may affect the infectivity of hydatid cyst protoscoleces.
Methods Six mice groups were used in this research, four of them were injected
with(Primary and booster doses) of four concentrations of purified 1-hydroxyphenazine
pigment (25, 50 , 75 and 100 µmole/ml) isolated from Pseudomonas areuginosa and then
injected with 2000 protoscoleces /ml as a challenge dose after 7 days, active and total T
rosette were calculated,and after 25 weeks the infectivity of prtoscoleces were studied in
relative with the numbers and diameters of hydatid cysts which formed in vitro.
Results In comparison with negative control mice groups (P.B.S.) the results showed that the
higher purified concentrations (50, 75 and 100 mole/ml) of the pigment had suppressive
effect on the specific immune response T cells and this effect was highly significant (P<0.01)
after 6 weeks from challenge dose with protoscoleces intraperitoneally (I.P) against this
pigment. This effect reflects that the protoscoleces infectivity was increased due to
suppression of T rosette formation activity of T lymphocytes while the mitogen
Phytohaemagglutinin (PHA) showed a significant stimulation of the specific cellular response
which decrement protoscoleces infectivity in comparison with higher pigment concentrations.
Conclusion 1-hydroxyphenazine is a toxic pigment (dose dependent) causing decrementation
of T cells activity especially at higher concentrations which allow protoscoleces
development and growth.
Duhok Med J 2009;3(2):6-18.
Key words: Pseudomonas, 1-hydroxyphenazine, T rosette, Protoscolex

C

ystic echinococcosis is the most
serious zoonotic disease caused by
the metacestode of the dog tapeworm
Echinococcus granulosus which affects
human causing serious public health
problem1 and also infected a wide range of
livestock species.2

Ultimate growth of the cyst depends on
location inside the body of the host, so in
some organs of the body they are unable to
expand freely, whereas in others, most
growth results in serious functional
impairments of vital organs or even in
death.3

* Department. Basic Medical Sciences, College of Nursing, University of Baghdad, Baghdad-Iraq.
Email: zamanbrahim@yahoo.com

6

Duhok Medical Journal

Volume 3, Number 2, 2009

This parasite secretes some antigens
that are thought to be responsible for
immunomodulatory activities promoting
its survival within a mammalian host4 and
they have extraordinary abilities to control
host immune rejection mechanisms.5
Recent experimental studies were
directed to improve this relationship
between the parasite and the immune
system arms (specific and non specific) by
using chemicals or natural substances or
parasite derived antigens that may
modulates the immune response to control
and prevent the infection.6-8

specific immune response cells like T

Pseudomonas aeruginosa
It is a prevalent opportunistic pathogen
colonizing the respiratory tract in human
causing many adverse effects, like chronic

interleukins. These cells have ability to
bind with Sheep Red Blood Cells (SRBC)
directly by its surface receptor (CD +²)
forming rosettings phenomenon which
consist of central lymphocyte cell

9

obstructive pulmonary disease or direct
tissue damage with a greater cytotoxic
10

potential than others

or urinary tract

11

infection.
Many virulence factors produced by
this pathogen affect the immune system
during infection causing both acute and
chronic diseases, these factors are either
12

enzymes like proteinases or may be
endotoxins like Lipopolysaccharides (LPS)
that suppresses host immune response
13

causing persistent infection,
and
sometimes poison pigments like a redox
14

cycling phenazine pyocyanin and its
derivative 1-hydroxyphenazine.15
Many of these products have
biological effects on host cells that may
contribute to some inflammatory states
16

like epithelial cell apoptosis,
or
immunological effects on some of the

17

18

lymphocytes and interleukins
while
others may affects some of the innate
immune response like macrophage

19

and

20

complement.

T Rosettings
T lymphocytes play a very important role
against parasitic infections especially
Echinococcus granulosus whether this role
is pathogenic or protective in the immune
21

response and they accordingly elaborates
a majority of soluble molecules that
mediate interaction between cells called
22

23

surrounded by bound red blood cells, and
this phenomenon is an index which
correlated well with cell-mediated immune
24

function. This test is widely used in
clinical immunity to determined the
percentage of functional T lymphocytes in
lymphocytes population of patients who is
suffering from a variety of diseases and
25-28

infections,
and diminishing of this
phenomenon is also well known even in
autoimmune disease.

29

MATERIALS AND METHODS
Six groups of white male BABL/C mice
(each group of 10-12 mice; aged 8-10
weeks; weight 21-24gm) were used for
experimental infection which performed in
animal house of biology department in
college of science, Al-Musatansiriya
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University, and hydatid cysts were
collected from resident's patients in some
of Baghdad hospitals from 1/2/1999 to
1/9/1999.
Protoscoleces were isolated from cysts

and incubated with Sheep red blood
25

5.

30

in sterile conditions according to method,
and their numbers were adjusted to 2000
protoscoleces / 1ml of sterile Phosphate
Buffered Saline (P.B.S) with pH = 7.2 and

6.

31

their viabilities were tested according to
method using eosin Stain (Viability must
be more than 98%).

Design of experiments
The inbred males (Females excluded)
BALB/C mice groups were injected as
follow:
1. Four
groups
were
inoculated
intraperitoneally (I.P) with four
purified
concentrations
of
1hydroxyphenazine (25,50,75 and 100)
32

mole/1ml and after seven days they
were given the same concentrations of
the pigment as a booster dose. Then
after seven days from the booster dose,
they were injected (I.P) with 2000
protoscoleces /1 ml of (P.B.S) as a
challenge dose.
2. The fifth group was inoculated I.P with
1ml of sterile P.B.S and used as a
negative control group.
3. The sixth group was inoculated I.P
with 100 µgm /ml of non-specific
mitogen Phytohaemagglutinin (PHA)
and a challenge dose of the same
number of protoscoleces and used as a
positive control.
4. After 2, 4, and 6 weeks, T lymphocytes
were separated according to

8

28

method

7.

8.

9.

cells (SRBC) according to method.
Thin films of this mixture on very
clean slides were prepared after 1 hour
incubation for active T rosette and
after 4 hours incubation for Total T
rosette.
All the films were fixed with 70%
alcohol and stained with WrightGiemsa stain.
All
slides
were
examined
microscopically and 100 lymphocytes
were counted.
T rosette forming cells (At least 3-5
SRBC bound to T Lymphocytes) were
considered positive and counted.
After 25 weeks all mice were killed
and dissected under dissecting
microscope and the infectivity of
protoscoleces was investigated and
cysts number and diameters were
recorded.

Statistical Analysis
The usual statistical analysis methods were
done to analysis and asses all results
obtained using SPSS vers.10 under
33

windows XP as follow ;
1- Mean. 2-Standerd Deviation (S.D). 3Standerd Error (S.E). 4-Analysis of
Variance (ANOVA). 5-Least Significant
Difference (LSD) and results were
expressed as follow: highly significant if
P<0.01, significant if P<0.05, and non
significant if P>0.05.
RESULTS
After two weeks of exposure
protoscoleces
challenge
dose,

to
1-
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hydroxyphenazine caused decrementation
in the active and total T rosetting
formation and this decrementation was
highly significant (P<0.01) specially
among mice groups
exposed to a
concentrations of 75 µmole/ml of the
pigment which were 41.25± 4.27 and
47.38 ± 2.56 for both active and total T
rosetting respectively. In mice group
exposed to 100 µmole/ml the results were
24.25± 3.99 and 25.00± 3.59 for both
active and total T rosetting respectively.
On other hand mice group exposed to low
concentration 25 µmole showed no
significant difference (P>0.05) for both
active and total T rosetting formation in
comparison with negative and positive
control groups as shown in (Table 1).
A similar trend of activity was
observed in mice exposed after 4 weeks of
a challenge dose of protoscoleces to a
concentration
of 75
µmole/ml,
decrementation was continued at a highly
significant level (P<0.01) which were
18.38±2.26 and 25.75±3.77 for both
active and total T rosettings respectively,
and the results of the group exposed to 100
µmole/ml
were 12.13±2.59
and
18.00±3.46 for both active and total T
resetting. While for negative control group
PBS were 82.25±2.05 and 84.00±3.02, and
for positive control group PHA were
84.00±2.51 and 87.00±3.21 as shown in
(Table 2).
Pigment concentration
of 75
mole/ml showed high
significant
decrementation (P<0.01) in active and
total T rosetting in mice exposed after 6
weeks of challenge dose which were
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19.25±4.80 and 19.88±1.81 respectively as
compared with negative control group
70.25 ±1.39 , 74.75±8.83 and the positive
control groups 84.25±1.49 ; 86.25±2.12 ,
while the mice groups exposed to (100)
mole/ml showed highly Significant
decrement(P<0.01) in active and total T
rosetting in comparison with both negative
and positive control groups as shown in
table 3.
The suppression of T lymphocytes
rosette formation may indicate the ability
of the protoscoleces to avoid the specific
immune response as evidence by the
significant (P <0.05) increment of cysts
number and sizes recovered from mice
injected with 75 and 100 µmoles which
were
15.63±5.50
,16.13±3.00
and
1.875±0.420, 2.213±1.792 respectively in
comparison with the cysts recovered from
the mice injected with PHA which
decreased significantly the numbers and
sizes of cysts but this decrement was less
or not significant (P>0.05) between each
two pigment concentrations as shown in
table 4.
DISCUSSION
As we know, no previous studies have
been conducted to study the effect of this
pigment, which has been isolated and
purified from P. aeruginosa, on T
lymphocytes
as
immunomodulators
against parasites and in particular against
experimental hydatidosis.
The metacestode of E. granulosus
requires the ability to alter or suppress the
functional lymphocytes and avoid the host
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Table1. Effect of purified 1- hydroxyphenazine on active and total T resetting In vivo
after 2 weeks from Protoscoleces infection
T Rosetting

Pigment concentrations
(mole/ml)

Active
Total
Mean  S.D
Mean  S.D
P.B.S (- control) #
* 80.25 ± 5.12
*82.50  6.07
P.H.A (+ control)
# 84.50 ± 5.53
$85.63  1.85
25
*76.25 ± 3.88
*78.13  6.31
50
$ 65.13 ± 2.23
Γ 65.88  5.59
75
€ 41.25 ± 4.27
¥47.38  2.56
γ 24.25 ± 3.99
100
# 25.00  3.59
Different symbols are indicated significant differences between each two groups in the same
column.
Identical symbols are indicated no significant differences between each two groups in the same
column
Where significant difference (P<0.05), highly significant difference (P<0.01), non significant
difference (P>0.05).

Table 2. Effect of purified 1- hydroxyphenazine on active and total T resetting In vivo
after 4 weeks from Protoscoleces infection
Pigment concentrations
(mole/ml)

T Rosetting
Active
Mean  S.D
*82.25  2.06

Total
Mean  S.D
* 84.00  3.02

25

*84.00  2.51
$71.13  3.18

* 87.00  3.21
$ 79.13  5.36

50

#50.50  3.16

# 51.25  4.o6

75

¥18.38  2.26

Γ25.75  3.77

P.B.S (- control)
P.H.A (+ control)

€18.00  3.46
£12.13  2.59
100
Different symbols are indicated significant differences between each two groups in the same
column.
Identical symbols are indicated no significant differences between each two groups in the same
column.
Where significant difference (P<0.05), highly significant difference (P<0.01), non significant
difference (P>0.05).
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Table 3. Effect of purified 1- hydroxyphenazine on active and total T resetting In vivo
after 6 weeks from Protoscoleces infection
Pigment
(mole/ml)

concentrations

T Rosetting
Active
Mean  S.D
*70.25  1.39

Total
Mean  S.D
*74.7  8.53

25

$ 84.25  1.49
* 70.13  4.45

$86.25  2.12
*73.5  3.16

50

#40.63  5.53

#50.75  6.23

75

£19.25  4.80

Γ19.88  1.81

P.B.S (- control)
P.H.A (+ control)

€9.63  2.88
¥ 9.25  1.91
100
Different symbols are indicated significant differences between each two groups in the same
column.
Identical symbols are indicated no significant differences between each two groups in the same
column
Where significant difference (P<0.05), highly significant difference (P<0.01), non significant
difference (P>0.05).

Table 4. Effect of purified 1- hydroxyphenazine pigment on cysts numbers and
diameters after 25 weeks from Protoscoleces infection
Pigment concentrations
(mole/ml)

Cyst number
Mean  S.D

Cyst diameters (mm)
Mean  S.D

P.B.S (- control)

00

#00

P.H.A (+ control)
25

*1.75  0.71
*3.88  1.46

*0.738  0.250
*1.088  0.380

50

$9.25  3.69

$1813  0.577

75

#15.63  5.50

$1.875  0.420

$2.213  1.792
# 16.13  3.00
100
One way ANOVA of cysts numbers showed highly significant (P<0.01)
One way ANOVA of cysts diameters showed significant (P<0.05).
Different symbols are indicated significant differences between each two groups in the same
column.
Identical symbols are indicated no significant differences between each two groups in the same
column
Where significant difference (P<0.05), highly significant difference (P<0.01), non significant
difference (P>0.05).
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immunocompetent cells, thus facilitating
34

the long term survival of the parasite.
The principal finding of this study is
that 1-HP pigment, isolated and purified
from P. aeruginosa, is toxic product able
to suppress the T lymphocytes against the
experimental hydatidosis in mice infected
with freshly isolated protoscoleces of
Echinococcus granulosus, especially at
higher concentrations (75 and 100
µmole/ml).
Pseudomonas aeruginosa phenazine
pigment causes inhibition of human
lymphocytes proliferation in vitro in
presence of killed P. aeruginosa. Purified
phenazines are stronger inhibitors of T
35

cells proliferation than crude pigment,
36

while
demonstrated that
phenazine
pigment caused local suppression of T
lymphocytes proliferation and
may
interfere with cellular immune responses
and this pigment inhibits the production of
one of
the essential lymphokines,
Interleukin-2 (IL-2) and it's receptor on the
T cell membrane.
Although the mechanism of phenazine
37

pigment was not well known
and till
now numerous questions regarding this
38

mechanism remain unanswered,
but
some authors reported that phenazine
pigments induce intracellular reactive
oxygen intermediate (ROI) which is toxic
and in turn persist over a period of 5 hours,
exposing the cells to sustained oxidative
39

stress.
1-Hydroxyphenazine
like
all
phenazines
pigments
secreted
by
Pseudomonas aeruginosa may affects the
activity of SRBC receptors on T

12

lymphocytes (CD+², Ti) and causes
suppression of the binding of SRBC to the
T lymphocytes or T cell lines which led to
diminishing of this phenomenon. On other
hand, phenazine pigment has dual dosedependent
stimulatory as well as
inhibitory effects in
which
high
concentration resulted in an inhibition of
Interleukin-2 (IL-2) production from T
helper cells which are responsible for T
40

lymphocytes activation, and inoculation
of mice with alive protoscoleces
manifested high markers (IL-4, 5, 10)
which they are responsible for disease
8

progressions and establishment.
In
addition to the toxicity of the pigment, the
juvenile hydatid cyst fluids are able to
suppress or destroy lymphocytes in direct
5

contact with cyst causing suppression In
41

vitro blast transformation of T cells.
Moreover infection with higher dose of
this parasite may result in non-specific
suppression of T cell activity.

42
32,43

In addition, our results agree with
who said that this pigment had a toxic
effect on T lymphocytes activity and
functions as well as against different
species of bacterial growth in vitro.
From these
results, it can be
concluded that high concentrations of 1hydroxyphenazine had suppressive effects
on the active and total T rosettings
phenomenon, while PHA is a good
mitogenic, which is able to stimulate and
23

proliferate T lymphocytes, in addition
this mitogen stimulates the expression of
the receptors for sheep red blood cells. The
ability of human T lymphocyte
proliferation
in
response
to
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(PHA)

is

a

44

traditional property.
CONCLUSION

1-hydroxyphenazine
excreted
from
Pseudomonas aeruginosa is
a toxic
pigment (dose dependent) induces
suppression of T rosetting formation
against experimental hydatidosis and this
bacterium pave the way for hydatid cyst
infection which may become more
aggressive in patients colonized with this
pathogen.
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َ رة مَر
َظ َ امَ و طمَ اَ ر  ل1-Hydroxyphenazine 
Pseudomonas aeroginosa  ن ذ دةر َوى 1-Hydroxyphenazine َرة مر :َ

َ ن ب م  َو BALB/C َرى َ  دT َرى َ دا ذ َ درط َم ر ل
.  َظ
َم َر ر  ل1-Hydroxyphenazine َرة مر  وة َ َ ظ رة ر :مر
.ن رومَ ام  د
َ ظ َ  مرط  دT َرى
نون طر ذ ظ .نر  َ داَ ظن د ظر  م َ َوش ط :َ ظََر
Pseudomonas  ن ذ دةر َوى 1-Hydroxyphenazine َرة  بر ان دوو دةرز
( ذ2000/ml)  روذا ب  ( و25, 50, 75, and 100 umol/ml) وذى اَر ر  و بaeroginosa
.  
َ ظ َ امَ ط ان و دةرز َظ َ َر
مَر (50, 75, 100) 1-Hydroxyphenazine ََ ر  د ،و َول طن دطراور :
َر َىم َر وى  و ذ وى  مَر ظ  وT َرى َ ذرط َم َر رو  ل َممدا
ى َوى Phytohaemagglutinin َرة ذىروظ . ةََ ز ممدا و دروَ طظ َ
.ت َ َظ َ َر امَط
.ت دَ T َرى  ذ
َ رط َم َ  وَ ذاراوارة 1-Hydroxyphenazine َرة :دةر
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ﺍﻟﺨﻼﺼﺔ
ﺘﺄﺜﻴﺭﺼﺒﻐﺔ -1ﻫﻴﺩﺭﻭﻜﺴﻴﻔﻴﻨﺎﺯﻴﻥ ﺃﻟﻨﻘﻴﻪ ﻓﻲ ﺃﻟﺘﺸﻜل ﺃﻟﺯﻫﺭﻱ ﺍﻟﺘﺎﺌﻲ ﺍﻟﻔﻌﺎل ﻭﺃﻟﻜﻠﻲ ﻀﺩ ﺃﻟﺨﻤﺞ
ﺍﻟﺘﺠﺭﻴﺒﻲ ﺒﺎﻷﻜﻴﺎﺱ ﺃﻟﻌﺩﺭﻴﻪ ﺍﻟﺜﺎﻨﻭﻴﻪ
ﺍﻟﺨﻠﻔﻴﻪ :ﺘﻡ ﺩﺭﺍﺴﺔ ﺘﺄﺜﻴﺭ ﺼﺒﻐﺔ -1ﻫﻴﺩﺭﻭﻜﺴﻴﻔﻴﻨﺎﺯﻴﻥ ﺃﻟﻨﻘﻴﻪ ﺃﻟﻤﺴﺘﺨﻠﺼﻪ ﻤﻥ ﺒﻜﺘﺭﻴﺎ ﺃﻟﺯﻭﺍﺌﻑ ﺍﻟﺯﻨﺠﺎﺭﻴﻪ

Pseudomonas

aeruginosa

ﻓﻲ ﺃﻟﺨﻼﻴﺎ ﺍﻟﺘﺎﺌﻴﻪ ﺍﻟﻨﻭﻋﻴﻪ ﺍﻟﻤﺘﺨﺼﺼﻪ ﻀﺩ ﺃﻟﺨﻤﺞ ﺍﻟﺘﺠﺭﻴﺒﻲ ﺒﺎﻷﻜﻴﺎﺱ ﺃﻟﻌﺩﺭﻴﻪ ﺃﻟﺜﺎﻨﻭﻴﻪ ﺩﺍﺨل

ﺍﻟﺠﺴﻡ ﺃﻟﺤﻲ ﻭﻤﻌﺭﻓﺔ ﻤﺩﻯ ﺃﻤﺭﺍﻀﻴﺘﻬﺎ.

ﺃﻟﻬﺩﻑ :ﻴﻬﺩﻑ ﺍﻟﺒﺤﺙ ﻟﻤﻌﺭﻓﺔ ﺃﻟﺘﺄﺜﻴﺭ ﺃﻟﻤﻨﺎﻋﻲ ﻟﺼﺒﻐﺔ-1ﻫﻴﺩﺭﻭﻜﺴﻴﻔﻴﻨﺎﺯﻴﻥ ﺃﻟﻨﻘﻴﻪ ﻓﻲ ﺃﻟﺘﺸﻜل ﺃﻟﺯﻫﺭﻱ ﺍﻟﺘﺎﺌﻲ ﺍﻟﻔﻌﺎل ﻭﺃﻟﻜﻠﻲ

ﻀﺩ ﺃﻟﺨﻤﺞ ﺍﻟﺘﺠﺭﻴﺒﻲ ﺒﺎﻷﻜﻴﺎﺱ ﺃﻟﻌﺩﺭﻴﻪ ﺃﻟﺜﺎﻨﻭﻴﻪ ﻭﺘﺄﺜﻴﺭ ﺫﻟﻙ ﻋﻠﻰ ﺨﻤﺠﻴﺔ ﺃﻟﺭﻭﺅﻴﺴﺎﺕ ﺃﻷﻭﻟﻴﻪ ﺩﺍﺨل ﺃﻟﺠﺴﻡ ﺃﻟﺤﻲ.

ﻁﺭﻴﻘﺔ ﺃﻟﺒﺤﺙ :ﺃﺴﺘﻌﻤﻠﺕ ﺃﺭﺒﻊ ﻤﺠﻤﻭﻋﺎﺕ ﻤﻥ ﺃﻟﻔﺌﺭﺍﻥ ﺍﻟﺒﻴﻀﺎﺀ ﺍﻟﺫﻜﻭﺭ ﻟﻠﺨﻤﺞ ﺍﻟﺘﺠﺭﻴﺒﻲ ﺒ  ٢٠٠٠ﺭﻭﺅﻴﺱ ﺃﻭﻟﻲ/ﻤل
ﻟﻸﻜﻴﺎﺱ ﺍﻟﻌﺩﺭﻴﻪ ﻜﺠﺭﻋﺔ ﺘﺤﺩﻱ ﻀﺩ ﺍﺭﺒﻌﺔ ﺘﺭﺍﻜﻴﺯ ) ٧٥ ، ٥٠ ، ٢٥ﻭ ١٠٠ﻤﺎﻴﻜﺭﻭﻤﻭل/ﻤل (ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ ﻤﻊ ﺠﺭﻋﻪ
ﻤﻘﻭﻴﻪ ﺒﻌﺩ ﺴﺒﻌﺔ ﺃﻴﺎﻡ ﻤﻥ ﺃﻟﺠﺭﻋﻪ ﺍﻷﻭﻟﻰ ﻟﺼﺒﻐﺔ1ﻫﻴﺩﺭﻭﻜﺴﻴﻔﻴﻨﺎﺯﻴﻥ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺔﺃﻟﺴﻴﻁﺭﻩ ﺴﺎﻟﺒﻪ ﺃﻟﻤﺤﻠﻭل ﺃﻟﻤﻠﺤﻲ

ﺃﻟﻔﺴﻠﺠﻲ ﺃﻟﺩﺍﺭﺉ ﻭﻤﺠﻤﻭﻋﺔ ﺃﻟﺴﻴﻁﺭﻩ ﺃﻟﻤﻭﺠﺒﻪ) ﻤﺸﻁﺭ ﻻﻨﻭﻋﻲ ( ﺜﻡ ﺘﻡ ﺤﺴﺎﺏ ﺃﻟﺘﺸﻜل ﺃﻟﺯﻫﺭﻱ ﺃﻟﺘﺎﺌﻲ ﺃﻟﻔﻌﺎل ﻭﺃﻟﻜﻠﻲ ﺒﻌﺩ
ﻤﺭﻭﺭ

) ٤ ،٢ﻭ ٦ﺃﺴﺒﻭﻉ ( ﻤﻥ ﺠﺭﻋﺔ ﺃﻟﺘﺤﺩﻱ ﻭﺒﻌﺩ ﻤﺭﻭﺭ  ٢٥ﺍﺴﺒﻭﻉ ﺘﻡ ﺤﺴﺎﺏ ﺨﻤﺠﻴﺔ ﺃﻟﺭﻭﺅﻴﺴﺎﺕ ﺃﻷﻭﻟﻴﻪ ﺒﺩﻻﻟﺔ

ﻤﻌﺩل ﻋﺩﺩ ﻭﻗﻁﺭ ﺃﻷﻜﻴﺎﺱ ﺃﻟﻌﺩﺭﻴﻪ ﺍﻟﻤﺘﻜﻭﻨﻪ ﺩﺍﺨل ﺠﺴﻡ ﺃﻟﻔﺌﺭﺍﻥ ﺃﻟﺒﻴﻀﺎﺀ ﺃﻟﻤﺨﻤﺠﻪ.

ﺃﻟﻨﺘﺎﺌﺞ :ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺔ ﺍﻟﺴﻴﻁﺭﻩ ﺃﻟﺴﺎﻟﺒﻪ ﻭﺍﻟﻤﻭﺠﺒﻪ ﺍﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺒﺎﻥ ﺍﻟﺘﺭﺍﻜﻴﺯ ﺃﻟﻤﺴﺘﻌﻤﻠﻪ ﻗﻴﺩ ﺃﻟﺒﺤﺙ ﻭﺨﺼﻭﺼﺎ

ﺍﻟﻌﺎﻟﻴﻪ ﻟﻠﺼﺒﻐﻪ ) ٥٠،٧٥ﻭ (١٠٠ﻤﺎﻴﻜﺭﻭﻤﻭل/ﻤل ﻟﻬﺎ ﺘﺄﺜﻴﺭﺁﻤﺜﺒﻁﺂ ﻭﺒﻤﻌﻨﻭﻴﻪ ﻋﺎﻟﻴﻪ)  (P<0٠01ﻓﻲ ﻓﻌﺎﻟﻴﺔ ﺍﻟﺨﻼﻴﺎ ﺃﻟﻠﻤﻔﺎﻭﻴﻪ
ﺍﻟﺘﺎﺌﻴﻪ ﻭﺘﺒﻴﻥ ﺒﺄﻥ ﻫﺫﺍ ﺍﻟﺘﺄﺜﻴﺭ ﻜﺎﻥ ﻤﻌﻨﻭﻴﺂ ﺒﺩﺭﺠﺔ ﻋﺎﻟﻴﻪ) (P<0٠01ﻭﺫﻟﻙ ﺒﻌﺩ ﺴﺘﺔ ﺍﺴﺎﺒﻴﻊ ﻤﻥ ﺤﻘﻥ ﺃﻟﺭﻭﺅﻴﺴﺎﺕ ﺍﻷﻭﻟﻴﻪ
ﻓﻲ ﺃﻟﻔﺌﺭﺍﻥ ﺍﻟﻤﻌﺎﻤﻠﻪ.ﺃﻅﻬﺭ ﻫﺫﺍ ﺃﻟﺘﺄﺜﻴﺭ ﺯﻴﺎﺩﻩ ﻓﻲ ﺃﻤﺭﺍﻀﻴﺔ ﻭﺨﻤﺠﻴﺔ ﺃﻟﺭﻭﺅﻴﺴﺎﺕ ﺃﻷﻭﻟﻴﻪ ﺒﺴﺒﺏ ﺘﺜﺒﻴﻁ ﻓﻌﺎﻟﻴﺔ ﺍﻟﺨﻼﻴﺎ ﺍﻟﺘﺎﺌﻴﻪ

ﺃﻟﻤﻨﺎﻋﻴﻪ ،ﻓﻴﻤﺎ ﺃﻅﻬﺭ ﺃﻟﻤﺸﻁﺭ ﺃﻟﻼﻨﻭﻋﻲ) (Phytohaemagglutininﺘﺤﻔﻴﺯﺁ ﻓﻲ ﺃﻷﺴﺘﺠﺎﺒﻪ ﺃﻟﻤﻨﺎﻋﻴﻪ ﺃﻟﺨﻠﻭﻴﻪ ﺃﻟﻤﺘﺨﺼﺼﻪ
ﻭﺃﺍﻟﺘﻲ ﺃﺩﺕ ﺍﻟﻰ ﻨﻘﺼﺎﻥ ﻓﻲ ﺃﻤﺭﺍﻀﻴﺔ ﺃﻟﺭﻭﺅﻴﺴﺎﺕ ﺃﻟﺒﺩﺍﺌﻴﻪ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺘﺭﺍﻜﻴﺯ ﺃﻟﺼﺒﺎﻍ ﻜﺎﻓﻪ.

ﺃﻷﺴﺘﻨﺘﺎﺝ :ﺼﺒﻐﺔ -1ﻫﻴﺩﺭﻭﻜﺴﻴﻔﻴﻨﺎﺯﻴﻥ ﻫﻲ ﺼﺒﻐﺔ ﺴﺎﻤﻪ ﻭﻴﺯﺩﺍﺩ ﺘﺄﺜﻴﺭﻫﺎ ﺒﺄﺯﺩﻴﺎﺩ ﺘﺭﻜﻴﺯ ﺃﻟﺠﺭﻋﻪ ﻭﺘﺴﺒﺏ ﺘﻘﻠﻴل ﻓﺎﻋﻠﻴﺔ

ﺃﻟﺨﻼﻴﺎ ﺃﻟﻤﻨﺎﻋﻴﻪ ﺃﻟﺘﺎﺌﻴﻪ ﻭﺨﺎﺼﺔ ﻋﻨﺩ ﺃﻟﺘﺭﺍﻜﻴﺯ ﺃﻟﻌﺎﻟﻴﻪ ﻭﺃﻟﺘﻲ ﺘﺴﻤﺢ ﺒﻨﻤﻭ ﻭﺘﻁﻭﺭ ﺃﻟﻜﻴﺱ ﺃﻟﻌﺩﺭﻱ.
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ABSTRACT
Background Homozygous – β thalassaemia has frequently been reported to be
associated with cardiac complications mainly due to the deposition of iron in the
heart.
Objective To find effects of homozygous β-thalassemia on cardiac functions and its
relation with Haemosiderosis.
Patients and Methods Eighty patients with homozygous β thalasse amia were
included in the study. Thalassaemic center attach to Ibn-Alatheer paediatric hospital,
Haematology unit, Coronary care unit and Echo unit in Ibn-Sina teaching hospital in Mosul
(February to September 2005). All patients were subjected to full clinical,
laboratory, ECG and Echocardiographic evaluat
Results There were 50 males and 30 females. Age ranged between 11-35 years, their mean
was 15.8 years. 18 (22.5%) patients had cardiac dysfunction, of them 12 (15%) had systolic
dysfunction and 6 (7.5%) had diastolic dysfunction. ECG changes were present in
27(33.75%) patients and 31(38.75%) had valvular abnormalities. Congestive heart failure
present in 3(3.75%) patients and 3(3.75%) patients had pulmonary hypertension.
Conclusion Cardiac Complications are common in Homozygous-β Thalassaemia older than
the age of 10 years. Further studies utilizing more advanced techniques to detect
earlier cardiac dysfunction more accurately may be useful.
Duhok Med J 2009;3(2):31-41.
Key words: Thalassaemia, Myocardial complications, Haemosiderosis

β

-thalassaemia is inherited haemoglobin
disorder (autosomal recessive) caused
by impaired synthesis of β-globin chain
and resulting in chronic haemolytic
anaemia.1-3
According to clinical severity, three
forms of thalassaemia are distinguished,
Thalassaemia major (TM), intermedia and
minor.

The diagnosis of β-thalassaemia major
is readily made during childhood on basis
of severe anaemia, accompanied by the
characteristic sign of massive ineffective
erythropoiesis,
hepatosplenomegaly,
profound microcytosis and characteristic
blood smear and elevated levels of HbF,
with or without HbA2 elevation.4-6
In thalassaemic patients, long term
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transfusion
therapy,
extravascular
haemolysis and increased intestinal
absorption of iron result in systemic iron
overload.7-10
In patients who are not
receiving
transfusion,
abnormally
regulated iron absorption result in increase
body iron burden ranging from 2-5
gram/year, depending on severity of
erythroid
expansion.11,12
After
approximately one year of transfusion iron
began to be deposited in parathyroid
tissue.13
Tissue iron overload is fatal with or
without transfusion if not prevented by
iron chelation therapy which considered a
major focus of management.14
Within the heart, changes associated
with chronic anaemia which is aggravated
by iron deposition. Excessive iron
deposition associated with cardiac
hypertrophy and dilatation, degeneration
of myocardial fibers and in rare cases
fibrosis. In patients who are receiving
transfusion but not chelating therapy
symptomatic cardiac disease has been
reported within 10 years after the start of
transfusion.15-19
Haemochromatosis of the heart is
considered as a variety of dilated
cardiomyopathy with increased left
ventricular diastolic cavity dimension and
depressed systolic function.20-21
PATIENTS AND METHODS
The study comprised 80 patients (older
than 10 years) with the diagnosis of
homozygous β-thalassaemia, attending the
thalassaemia center attached to IbnAlatheer paediatric hospital and the
haematological unit at Ibn-Sina teaching
32

hospital in Mosul for follow up or blood
transfusion during the period between 1st
February and 30th September 2005.
All patients were fully assessed
clinically,
laboratory
investigation
included Hemoglobin and iron studies, in
addition
to
echocardiography
(2
dimensional and M modes) and
electrocardiography were performed to all
patients.
Patients were classified into three age
groups <15, 15-20, >20 years.
RESULTS
There were 50 male and 30 female with
ratio of (1.7:1; their ages ranged between
11-35 years (mean 15.8). The duration of
illness ranged between 11-31 years with a
mean of 15.5 years). Frequency of blood
transfusion (unit) ranged between 116-340
units with a mean of 232 units (Table 1).
Eighteen
patients
had cardiac
dysfunction, 12 of them had systolic
dysfunction and 6 patients had diastolic
dysfunction (p value < 0.05). The mean
Left ventricular end diastolic dimension
(LVESD) was 3.45 cm, left ventricular end
diastolic dimension (LVEDD) was 4.65
cm and both were more in patients in the
cardiac dysfunction group by echo i.
The mean ejection fraction (EF%) was
48.8%, fractional shorteneing (FS) was
22.4%. For patients with abnormal cardiac
function, it was much lower in comparison
with non cardiac dysfunction group.
Figure 1 indicates that cardiac
dysfunction, systolic and diastolic, was
higher among patient aged more than 20
years.
Valvular abnormalities in the form of
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mitral, aortic and pulmonary regurgitation
were found in 31 patients with higher
incidence in older age group, P value <
0.01. Mitral regurgitation was found in 26
patients, 4 patients had pulmonary
regurgitation and only 1 patient had aortic
regurgitation. Figure 2 shows that patients
aged more than 20 years had higher
percentage of valvular abnormalities.
Twelve of those with cardiac
dysfunction had haemoglobins ≤ 60 g/l
while the remaining 6 patients were
haemoglobin was 60-90 g/l, with P-value
< 0.01). Regarding splenectomy, 12
patients with cardiac dysfunction are
splenectomised and 6 patients were non
splenectomised. Thirteen of those with
cardiac dysfunction were on regular
desferroxamine therapy while five were on
irregular therapy. On the other hand, of the
12 males with cardiac dysfunction, 10 had
transferrin saturation of 60-100% while the
other 2 had transferrin saturation < 60%.
Of the six females with cardiac
dysfunction, 5 had transferrin saturation of
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50-100% while the remaining one had a
transferrin saturation < 50% (Table 2).
ECG changes: 6 patients had Left
Ventricular Hypertrophy (LVH), 3 had
Right Ventricular Hypertrophy (RVH), 4
had Left bundle branch block (LBBB), 3
had right bundle Branch block (RBBB), 14
patients had ST and T wave changes, P
value < 0.05 (Table 3).
DISCUSSION
Homozygous transfusion dependant ß
thalassaemia patients manifest cardiac,
hepatic, endocrine and metabolic disorders
attributable to chronic hypoxia and iron
overload.
Quality and duration of life of
thalassaemic patients can be expected now
to extend beyond the 3rd decade with
regular blood transfusion and iron
chelating therapy. Although
premature
from cardiac complications is still a major
problem in the management of these
patient as a consequence of chronic
anaemia
and
iron
overload.

Table 1. Mean of age; duration; frequency of blood transfusion and LV
Parameters

Maximum

Minimum

Mean

Age (years)

35

11

15.8

Duration (years)

31

11

15.5

Frequency of blood transfusion (units)

340

116

232

LVESD

5.2

2.4

3.485

LVESD
EF%

6.8
89

3.2
35

4.656
60.562

FS

41.3

13.7

32.893

LV parameters by echo

LVESD: left ventncular end systolic dimension
LVEDD: left ventncular end diastolic dimension
EF%: Ejection fraction
FS: Fractional shortening
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Iron overload can result from increased
intestinal absorption of iron which result
also in increased marrow expansion,
extramedullary
haematopoiesis,
splenomegaly, susceptibility to infection
and hypercoagulability.22-24
In developing countries most of
thalassaemic patients are under transfused
and have poor quality of life and
developed hypersplenism and most die
from combination of anaemia, infection
and complications of hypersplenism before
age of 12 years.25
The present study show that clinically
evident cardiac dysfunction was present in
48 patients in the form of dyspnoea, chest
pain, palpitation, exercise intolerance,
elevated jagular venous pressure, gallop
rhythm,
hepatomegaly,
peripheral
oedema), these symptoms and signs were
higher in older age group.26
Anaemia is another contributing factor
for cardiac dysfunction in thalassaemic
patients, abnormal cardiac function was
higher in patients with anaemia of
moderate severity, although statistically
not significant it indicates a positive
correlation between severity of anaemia
and cardiac dysfunction.27
The present study shows a significant
incidence of abnormal cardiac function in
patients who receive > 100 units of blood,
P value < 0.05.
The present study shows that patients
with elevated transferrin saturation percent
and poor compliance to chelating therapy
are at high risk of severe heart
haemochromatosis, abnormal cardiac
function increased by 10% when
transferring saturation > 60% in male
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patients and by 70% when transferring
saturation > 50% in female patients.28
Abnormal cardiac function is more
common in splenectomised than non
splenectomised patients because the mean
value of transferring saturation in
splenectomised cases was significantly
higher compared to that of non
splenectomised group.29-32 ECG is
standard
method
for
investigating
33,34
thalassemic patients,
in our study ECG
changes were present in 27 patients (33%)
which is statistically significant (P value <
0.05), of them 6 (7.5%) patients had LVH,
3 (3.75%) patients had RVH, Conduction
defect due to deposition of iron conduction
tissue and myocardium,35 in form of
LBBB, RBBB and arrhythmias are present
in 9 (8.75%) patients. Infiltrative
cardiomyopathy as ST, T wave changes
was present in 14 (17.5%) and present
mainly in chest lead. Some patients had
chambers hypertrophy and at the same
time had conductive abnormality and ST,
T wave changes.
Echocardiography appear to be more
reliable tool than clinical, ECG and/or
chest x-ray in the assessment of cardiac
function of thalassaemic patients. The first
echo abnormality in patient with systolic
function seems to be an increased LVEDD
while left ventricle mass not altered.
In the present study the parameter
LVEDD shows dilatitive cardiomyopathy
andarrhythemias
which
are
late
complications of Cooley's anaemia which
contribute to severe heart failure which is
resistant to conventional treatment.36,37
Systolic cardiac dysfunction present in
12(15%) of patients where diastolic
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dysfunction present in 6(7.5%) of patients
with high incidence in older age group and
male gender, and congestive heart failure
present in 3(3.75%) of patients.
Valvular abnormalities are also hard
to characterized and to grade with
precision by mean of echo, leaflet
thickening and endocardial calcification,
followed by valvular regurgitation
probably caused by volume overload and
the resultant cardiac dilatation.38-40
In the present study valve lesion were
present in 31(38.75%), of them 26(32.5%)
had mitral valve regurgitation, the other
4(5%) patients had pulmonary valve
regurgitation and only 1(1.25%) patient
had aortic regurgitation which is
statistically significant P value < 0.01.
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Pulmonary hypertension occur in
older age thalassaemic patients and result
in right heart failure, it is evaluated by the
peak systolic right ventricular to right
atrial (tricuspid) pressure gradient derived
by continuous Doppler tracing of tricuspid
valve flow, it is defined by tricuspid
gradient of > 30 mmHg,41-43 this is not
done in our study, we depend on clinical
diagnosis of pulmonary hypertension.
Three (3.75%) of our patients had
pulmonary hypertension.
CONCLUSION
Thalassaemia is one important cause of
cardiomyopathy with serious effect on the
hole structure of the heart including the
valves and conductive tissue.

Table 2. Cardiac dysfunction according to clinical and echo
Cardiac dysfunction
(No. of patients)
Positive
Negative

Parameter

Hb
<6

12

34

6-9

6

28

12

42

6

20

Splenectomy
Splenectomized
Non splenectomized
Transferin saturation
Male
<60

2

10

10

28

< 50

1

6

50-100

5

18

18

62

Regular

13

47

Irregular

5

15

60-100
Female

Cardiac function by echo (systolic and diastolic dysfunction)
Desferrioxamin therapy
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Table 3. Abnormal ECG parameters in the studied group
ECG changes
LVH
RVH
LBBB
RBBB
ST and T wave changes
Arrhythmias
LVH: left ventricular hypertrophy
RVH: Right ventricular hypertrophy
LBBB:left bundle branch block
RBBB: Right bundle branch block

Number of patients
6
3
4
3
14
3

60
50
40

10-15year
16-20year

% 30

>20year

20
10
0
Systolic dysfunction

Diastolic dysfunction

Cardiac dysfunction

Figure 1. Systolic and diastolic dysfunction according to the age group

90
80
70

%

60
50

10-15year

40
30

>20

16-20

20
10
0
Positive valvular abnormalities

Negative valvular
abnormalities

Valvular abnormalities

Figure 2. Valvular abnormalities according to age group
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ر َى ب  ذ َ م  ذ دمم
ر  ذرىَ د امَ لي دط  كةم رى ب  ذ  م نر د را ك ط:َ
. دا ل د اَ رمزور
.ا  اَ رمل زور وى دم رى ب و َ ذ  م
َ   ذَ  دم وا:مر
 َ مَ,ن زارو ( )م م  ل :َ ظَش و رم
 
َ  َ    رذ   لم ( )م ل م دَر ي و دررو
.2005َ 
ذى وان ل,رى ب ذا ظ و   م َو شَ م نظ  :
روة,ا ظ دم ا و ر  م ط مظ   ل,ون  (35_11)اظم
ر ودة غ و دةَمظ  ةظَى ذزرة   دما ور دةم  دَ مظ 
ان وان طون مو(15%)  ذوان د وم َ (22.5%) ذدة م .وان م
َ ط و(33.75%) َ وان در دةو (3.75%)   مو (7.5%)
م  ذ و(3.75%) َ در تم رى م (%38.75)َ ورة رىَ ذ دم
.ور َ رة  ذط
.ر َى د امَ مَ طرةط  و  دََ ر   زورمَر ر َى ب  :دةر
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ﺍﻟﺨﻼﺼﺔ
ﻤﺨﺎﻟﻁﺎﺕ ﻤﺭﺽ ﺍﻟﻘﻠﺏ ﺒﺴﺒﺏ ﺜﻼﺴﻴﻤﻴﺎ ﺍﻟﻤﺘﺠﺎﻨﺴﺔ ﻨﻭﻉ ﺏ
ﺨﻠﻔﻴﺔﺍﻟﺒﺤﺙ :ﺍﻟﺜﻼﺴﻴﻤﻴﺎ ﺍﻟﻤﺘﺠﺎﻨﺴـــــــﺔ ﻤﻥ ﻨﻭﻉ ﺏ ﻟﺩﻴﻬﺎ ﻋﻼﻗﺔ ﺒﺎﻟﻤﻀﺎﻋﻔﺎﺕ ﺍﻟﻘﻠﺒﻴﺔ ﻨﺘﻴﺠﺔ ﺯﻴﺎﺩﺓ ﻨﺴﺒﺔ ﺍﻟﺤﺩﻴﺩ
ﻓﻲ ﺍﻨﺴﺠﺔ ﺍﻟﻘﻠﺏ .

ﺍﻟﻬﺩﻑ :ﺘﻘﻴﻴﻡ ﻤﻀﺎﻋﻔﺎﺕ ﺍﻟﻘﻠﺏ ﺍﻟﻨﺎﺘﺠﺔ ﻋﻥ ﺍﻟﺜﻼﺴﻴﻤﻴﺎ ﺍﻟﻤﺘﺠﺎﻨﺴـــــــﺔ ﻨﻭﻉ ﺏ ﻭ ﻋﻼﻗﺘﻬﺎ ﻤﻊ ﺯﻴﺎﺩﺓ ﻨﺴﺒﺔ ﺍﻟﺤﺩﻴﺩ
ﻓﻲ ﺍﻷﻨﺴﺠﺔ.
ﺍﻟﻤﺭﻀﻰ ﻭ ﻁﺭﻕ ﺍﻟﺒﺤﺙ  :ﺃﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ ﻤﺭﻜﺯ ﺍﻟﺜﻼﺴﻴﻤﻴﺎ ﺒﻤﺴﺘﺸﻔﻰ ﺍﺒﻥ ﺍﻷﺜﻴﺭ ﻟﻸﻁﻔﺎل ,ﻭﺤﺩﺍﺕ ﺃﻤﺭﺍﺽ ﺍﻟﺩﻡ

ﻭ ﺍﻟﻌﻨﺎﻴﺔ ﺍﻟﻘﻠﺒﻴﺔ ﻭ ﻭﺤﺩﺓ ﻭﻅﺎﺌﻑ ﺍﻟﻘﻠﺏ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﺒﻥ ﺴﻴﻨﺎ ﺍﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ ﺍﻟﻤﻭﺼل ﺨﻼل ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﺍﻷﻭل ﻤﻥ ﺸﺒﺎﻁ ﻭ
ﻟﻐﺎﻴﺔ ﺍﻟﺜﻼﺜﻴﻥ ﻤﻥ ﺸﻬﺭ ﺃﻴﻠﻭل .2005

ﺍﻟﻨﺘﺎﺌﺞ :ﺘﻀﻤﻨﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺜﻤﺎﻨﻴﻥ ﻤﺭﻴﻀﺎ ﻤﺼﺎﺒﻴﻥ ﺒﻤﺭﺽ ﺍﻟﺜﻼﺴﻴﻤﻴﺎ ﺍﻟﻤﺘﺠﺎﻨﺴﺔ ﻨﻭﻉ  -ﺏ  ,ﺘﺘﺭﺍﻭﺡ ﺃﻋﻤﺎﺭﻫﻡ ﻤﺎﺒﻴﻥ

 35-11ﺴﻨﺔ .ﺃﺠﺭﻴﺕ ﻓﺤﻭﺼﺎﺕ ﻤﺨﺘﺒﺭﻴﺔ ﻟﺠﻤﻴﻊ ﺍﻟﻤﺭﻀﻰ ﺸﻤﻠﺕ ﻓﺤﺹ ﺍﻟﻬﻴﻤﻭﻏﻠﻭﺒﻴﻥ ﻭﺤﺎﻟﺔ ﺍﻟﺤﺩﻴﺩ ﻓﻲ ﺍﻟﺩﻡ ,ﻜﻤﺎ ﺘﻡ
ﻓﺤﺹ ﺍﻟﻘﻠﺏ ﺒﺎﻷﻤﻭﺍﺝ ﻓﻭﻕ ﺍﻟﺼﻭﺘﻴﺔ ﻭﺘﺨﻁﻴﻁ ﺍﻟﻘﻠﺏ ﺍﻟﻜﻬﺭﺒﺎﺌﻲ ﺒﺎﻷﻀﺎﻓﺔ ﺍﻟﻰ ﺍﻟﻔﺤﺹ ﺍﻟﺴﺭﻴﺭﻱ ﻟﻜﺎﻓﺔ ﺍﻟﻤﺭﻀﻰ .ﺜﻤﺎﻨﻴﺔ

ﻋﺸﺭ ﻤﺭﻴﻀﺎ ) (%22٫5ﻤﺼﺎﺒﻭﻥ ﺒﺎﻋﺘﻼل ﻓﻲ ﻋﻤل ﺍﻟﻘﻠﺏ ﻤﻨﻬﻡ  %15ﺍﻋﺘﻼل ﺍﻨﻘﺒﺎﻀﻲ ﻭ  %7٫5ﺍﻋﺘﻼل ﺍﻨﺒﺴﺎﻁﻲ,

 %3٫75ﻟﺩﻴﻬﻡ ﻋﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻷﺤﺘﻘﺎﻨﻲ ﻭ %33٫75ﻟﺩﻴﻬﻡ ﺘﻐﻴﺭﺍﺕ ﻓﻲ ﺘﺨﻁﻴﻁ ﺍﻟﻘﻠﺏ ﺍﻟﻜﻬﺭﺒﺎﺌﻲ ﻭ  %38٫75ﻴﻌﺎﻨﻭﻥ ﻤﻥ
ﻋﺩﻡ ﻜﻔﺎﺀﺓ ﺍﻟﺼﻤﺎﻤﺎﺕ ﺍﻟﻘﻠﺒﻴﺔ ﻭ  %3٫75ﻤﺼﺎﺒﻭﻥ ﺒﺎﺭﺘﻔﺎﻉ ﻀﻐﻁ ﺍﻟﺩﻡ ﻟﻠﺸﺭﻴﺎﻥ ﺍﻟﺭﺌﻭﻯ

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺜﺎﻻﺴﻴﻤﻴﺎ ﻨﻭﻉ ﺏ ﺫﺍﺕ ﺘﺎﺜﻴﺭ ﺠﺴﻴﻡ ﻋﻠﻰ ﻤﻜﻭﻨﺎﺕ ﺍﻟﻘﻠﺏ ﺠﻤﻴﻌﺎ ﻭﺴﺒﺏ ﻫﺎﻡ ﻓﻰ ﺘﻌﻁﻴل ﺍﻟﻭﻅﺎﺌﻑ ﺍﻟﺘﻰ ﺘﻘﻭﻡ

ﺒﻬﺎ .
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ABSTRACT
Background The scientific study of papillary ridges on the hands and feet (dermatoglyphics)
is a field of increasing interest in medicine. Because fingerprints and line formations form
during vital stages of fetal development and are age-stable, dermatoglyphic studies are in a
unique position to evaluate the effect of maternal, genetic and environmental factors on early
fetal development.
Objectives Insulin dependent diabetes mellitus (IDDM) is in part genetically determined and
the study aimed to reveal any association of certain dermatoglyphic patterns with IDDM in
Iraqi patients.
Patients and Methods Patients were scanned for 3 dermatoglyphic characteristics
(Fingerprint pattern, digital ridge counts and A-B ridge counts) and compared to unrelated
controls. Two commonly associated conditions with IDDM were also included in the study:
hypertension and hyperlipidemia.
Results The study revealed statistical difference in the form of increased whorls and arches
but decreased loops in diabetics. The digital ridge counts were significantly reduced in certain
digits and the A-B ridge counts were also reduced.
Conclusions Further studies are required to establish a data base for Iraqi patients with
diabetes (and other conditions) using larger samples and other dermatoglyphic parameters so
that dermatoglyphic features may be used as a screening tool for individuals at risk of certain
genetically predisposed conditions.
Duhok Med J 2009;3(2):42-51.
Key words: Dermatoglyphics, Dibetes mellitus, Hypertension, Hyperlipidemia, Digital ridge
count, Palmar A-B ridge, Dibetogenous screening

D

ermatoglyphics, the study of the
patterns of ridges on the skin of the
fingers, palms, toes, and soles is of interest
in anthropology, criminology, and
medicine.1
The
importance
of
dermatoglyphic
studies
in
clinical
medicine is that, during development,
ridge formation is affected by maternal
environment,
gene
deviants,
and
chromosomal aberrations. Once formed,
they are age and environment stable,
becoming a reliable indicator of genetic

damage.2 The intervention of the factors
responsible for the self-immune process of
β insulinic cells’ destruction is manifesting
as early as the intrauterine life, when the
papillary ridges are formed, which
supports the idea of their possible
utilization as “markers” in predicting
persons with diabetogeneous risk.3
The process of dermal ridge formation
begins in the sixth to seventh week of
development with the formation of the
elevated fetal volar pads of mesenchymal

*Assistant Lecturer, Deptartment of Anatomy, Histology and Embryology, College of Medicine, AlMustansiriyah University, Iraq. Email: samehakeela75@yahoo.com
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tissue over the end of the most distal
metacarpal bone on each finger, in the
interdigital areas just below the fingers,
and on the hypothenar and thenar areas of
the palms and soles. The epidermal ridges
first appear in the form of localized cell
proliferations around the 10th to 11th week
of gestation. These proliferations form
shallow corrugations that project into the
superficial layer of the dermis. The
number of ridges continue to increase,
being formed either between or adjacent to
existing ridges. It is during this period of
primary ridge formation that the
characteristic patterns are formed. At
about 14 weeks the primary ridge
formation ceases and secondary ridges
begin to form as sweat gland anlagen
begin to develop along the apices of the
primary ridges at uniform intervals.4 It’s
suggested that the underlying bony
skeleton, the time of ossification and blood
vessels and nerve formation also affect the
pattern of ridge formation.5 It should also
be noted that the onset for spontaneous
movement of the hand has not been
reported until about the middle of the 11th
week of pregnancy and fetuses are
reported to begin to tightly grasp at 16 to
20 weeks. It would therefore appear that
the palmar creases are genetically rather
than mechanically induced.6
It’s well-known that skin cells and the
entire vertebrate nervous system develop
from the ectoderm, and what controls this
regional identification of the neural plate
and skin is the adjacent mesoderm; the
precursor of bone, connective tissue,
muscle, blood, vascular and lymphatic
tissue.7
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Therefore, we believe that a set of
tissues formed in the early stages of
embryonic
development
can
react
identically to different dysmorphogenetic
causes. This may be why some
observations of dermatoglyphic patterns
can be related to several physical
conditions.
A number of congenital problems
have left their marks on both the brain and
the hand. Examples of such associations
are the significant increases in palmar
single flexion creases ("simian line") and
Sydney creases (distal or proximal
transverse crease that completely crosses
the palm) and mental retardation in
Down’s
syndrome,
missing
interphalangeal flexion creases in mentally
retarded individuals, and "sandal" plantar
creases on the soles of those with Down’s
syndrome
and
Rubinstein-Taybi
6
syndrome. Although genetic oriented
diseases (e.g. Trisomy, Tay Sachs) have
received the most scrutiny, correlations
have been found to Alzheimer’s disease,
diabetes, cancer and several heart
diseases.8
PATIENTS AND METHODS
The aim of the current study is to compare
and evaluate the dermatoglyphic patterns
in individuals with insulin-dependent
diabetes mellitus (IDDM) with a normal
population. The study included 100 IDDM
patients (58 males and 42 females)
randomly selected from the National
Center for Diabetes Treatment and
Research (Baghdad) and 80 healthy
controls ( 50 males and 30 females)
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belonging to the same demographic profile
randomly selected as unrelated subjects
from the staff of the center and the College
of
Medicine
of
Al-Mustansiriyah
university. All the patients had a disease
onset after the age of 18. The patients and
controls belonged to the 20 – 50 years age
range. A screening questionnaire excluded
participants with diseases or congenital
abnormalities thought to be associated
with dermatoglyphic abnormalities. A
group of patients were selected with an
associated chronic condition in the form of
hypertension (HPT) or hyperlipidemia
(HPL) as shown in Figure 1.
Digital scans of the right hand were
obtained using a high resolution (600 dpi)
Genx ® computer scanner and a laptop.
The scans were analyzed and tabulated for
1 qualitative variable and 2 quantitative
parameters:
1. The
fingerprint
pattern
style
(qualitative): the three basic types of
fingerprints were looked for regardless
of the variations in the subtypes. These
types are the arch, loop and whorl
(Figure 2).

2. The digital ridge count: ridge counts
for each finger were calculated from
the number of dermal ridges that
intersected or touched a straight line
drawn from the central core of the
fingerprint pattern to one or two
adjacent triradius points. A triradius is
a point where the pattern deviates into
three directions (Figure 2). Consistent
with standard methods, fingertips with
an arch pattern were assigned a ridge
count of zero and those with a loop
pattern received a ridge count equal to
the number of ridges crossing the
single straight line to the nearest
triradius point. For fingertips of the
whorl patter (with two triradii) the
ridge count was calculated using the
following formula:
Ridge count = (ridge number crossing
the longer line) + (1/2 the ridge
number crossing the shorter line).9
3. The palmar A-B ridge count: is the
number of ridges between the palmar
triradii in the second interdigital area
between the index and middle fingers.1

Figure 1. The distribution of the patients group
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Loop

Whorl

Figure 2. The Basic fingerprint patterns

RESULTS
Fingerprint Pattern Style (Table 1)
All patients with IDDM showed a
significantly lower frequency of loops and
higher frequency of whorls compared to
controls.
The male diabetics accounted for the
greater frequency of whorls compared to
the female diabetics on one hand and to
either sex of the control group.
The female diabetics showed a
statistically significant increase in arch
frequency compared to male diabetics and
to either sex of the controls.
Both male and female diabetics
showed whorl pattern abundance in the
radial digits with decreasing frequency
towards the ulnar side.
At the same time the loops appeared
to be increasing in frequency of
occurrence in the ulnar rather than the
radial digits.
The arches were most frequent in the
middle digits of diabetics, especially the
ring finger of females and the middle
finger of both males and females.
There was no significant difference in

pattern distribution in relation to the
associated
hypertension
or
hyperlipideamia. The percentages were
consistent whether the patient had diabetes
alone or diabetes with hypertension or
hyperlipidemia.
Digital Ridge Counts (Table 2)
There was an overall significant decrease
in digital ridge counts in all digits of
diabetic
patients.
The
statistical
significance ( P<0.05), however, was
limited to the ring and little fingers in
males and the index, middle and ring
fingers in females. Association with HPT
or HPL demonstrated no statistical
difference from IDDM alone.
The A-B Ridge Counts (Figure 3)
A significant decrease in A-B ridge counts
was noted in all patients with IDDM.
Patients with IDDM alone and IDDM with
hyperlipidemia had the same significance
in both male and female patients. Patients
with IDDM and hypertension had a highly
significant (P<0.001) difference in the
ridge count from controls in both sexes.
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Table 1. The frequency of distribution of fingerprint patterns in the fingers of the right hands
of diabetic patients and controls (data represent percentage of total patients or controls) in
percentages
Pattern Style
Patient

Digit

Male
Whorl Loop

Thumb

Control

Female
Whorl Loop

Arch

Arch

Whorl

Male
Loop

3.75

8.75

11

0.6

0

5.6

1.6

1.2

Female
Loop

Arch

Whorl

Arch

0

2

4.25

1.25

Index

10

1

0.6

4

2.2

2.2

3

9.5

0

0.25

6.5

0.75

Middle

7.2

3

1.4

2

4

2.4

2.75

9.25

0.5

2.75

4.5

0.25

Ring

4.4

7.2

0

1.6

4.2

2.6

1

11.25

0.25

1.75

4.75

1

Little

4.4

7.2

0

0.8

6

1.6

2

10

0.5

1.5

5.5

0.5

Total

37

19

2

14

18

10

12.5

48.75

1.25

8.25

25.5

3.75

Summary

Whorl

51

Whorl

20.75

Loop
Arch

37
12

Loop
Arch

74.25
5

Table 2. The digital ridge counts of the right hand fingers of diabetic patients and controls.
Ridge Count

Digit

Patient
Male
22.5 ± 8.6
18.1 ± 7.1
14.2 ± 5.8
16.7 ± 7.4 (*)
11.5 ± 4.8 (*)

Thumb
Index
Middle
Ring
Little

Control
Female
19.2 ± 7.8
12.1 ± 5.1 (*)
11.8 ± 5.1 (*)
11.2 ± 4.7 (*)
12.4 ± 5.5

Male
24.1 ± 8.3
19.6 ± 7.9
18.5 ± 7.7
22.7 ± 7.6
17.5 ± 6.9

Female
21.2 ± 8.2
16.3 ± 6.7
19.2 ± 7.2
17.2 ± 6.5
16.8 ± 6.1

(Data represent mean ± standard deviation,*=P<0.05 {significant})

A-B
ridge
count

45
40
35
30
25
20
15
10
5
0

*

$

*

*

ID D M

$

*
ID D M + H P T
ID D M + H P L

Male Control
Female Control
M a le
P a tie n t

F e m a le
P a tie n t

C o n t ro l

(Data presented as mean ± standard deviation, *=P<0.05 {significant}, $=P<0.001 {highly
significant})
Figure 3. The A-B ridge counts in n the right hands of diabetic males and females compared to
the controls
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DISCUSSION
It is a general truth that disordered early
fetal development accounts in part for the
aetiology of IDDM.10 It’s also documented
that on each fingertip, the number of
primary dermal ridges (digital ridge
count); which is dependent on the
fingerprint pattern; provides a measure of
fingertip growth activity during the early
fetal period.11. Kahn et al 9 neurologically
related each fingertip to a spinal cord
segment in a range that includes the sixth
to the eighth cervical levels (C6-C8). The
thumb is linked to the cephalic part of C6
and the little finger is linked to the caudal
part of C8. Therefore it was hypothesized
by some authors that changes in the radioulnar direction might reflect circumstances
associated with cepalo-caudal growth of
the fetus. We too suggest that a prenatal
exposure that contributes to metabolic
programming
by
impairing
or
redistributing fetal growth occurs at a
critical time window that affects the digital
and palmar dermal ridge growth in a
specific pattern.
Our result of the increasing whorls
and decreasing loops in the radio-ulnar
direction supports the cephalo-cuadal
growth change theory.
Although the whorl patterns were
greater in diabetics, the digital ridge counts
were decreased. This may be associated
with the increase in the arch patterns
(arches have a zero ridge count) but there
also appears to be a change in the pattern
but a decrease in dermal ridge growth (i.e.
whorls having less ridges than loops).

Volume 3, Number 2, 2009

The arch pattern frequencies being
highest in the middle and ring fingers may
be associated with the timing of an event
during fetal growth (related to the growth
of these digits) rather than a progressive
cephalo-caudal (radio-ulnar) process of
changes.
Our results were consistent with the
study of Sant et al 12 regarding the increase
in the frequency of whorls in diabetic
males and females and the specific
increase of arch patterns in diabetic
females. Vera et al (13 and Verbov 14 found
similar results regarding the arch pattern
frequency. However, Verbov described a
decrease rather than an increase in whorl
patterns.
Kahn et al 9 also reported the peculiar
decrease of digital ridge counts associated
with an increase in whorls and
hypothesized a growth inhibition event
affecting the whorl growth in fetal life.
Our finding of a decreased A-B ridge
count concurs with the findings of Ziegler
et al15 and Verbov. The greatest
association of decreased A-B ridge counts
of patients with IDDM and HPT suggests a
greater fetal event or possibly more than
one event affecting more proximal fetal
tissue growth. Shield et al 10 was unable
to reproduce the A-B ridge changes in
their study.
The absence of statistical significance
in our three parameters in patients with
IDDM and HPL as compared to other
diabetics suggests that the hyperlipidemia
in these patients is a metabolic
complication rather than an associated or
predisposing condition with prenatal
grounds.
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CONCLUSION
RECOMMENDATIONS

AND

One of the problems with dermatoglyphic
studies is the capacity to look at large
numbers of variables within very complex
formations in small sample sizes.
Statistical errors, control group inadequacy
and racial differences also result in
disagreement between the findings of
different authors.
The results of this study suggest that
there can be an association between
dermatoglyphics and IDDM and possibly
hypertension. The degree of predictability
and the possible use to support medical
diagnoses requires further studies to be
undertaken on larger samples using more
dermatoglyphic variables and parameters.
The ability to reproduce certain results will
greatly support this study and any other
future studies. Then, dermatoglyphics can
serve as a ready screener to select and
follow-up individuals from a larger
population for further investigations to
confirm or rule out conditions like IDDM.
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.و م   َى  مو َ ا َ م  َ  ظَمم
وةرىم طَ  ذَ دَ ظم َ( ل دة دةظ م )مرظ َ َ  ظَم م:
َم  ل مَ دؤم  و
َ َ وما ر َىط  د را د  وانو وى َ َدة
 زام ىةك ط  وةنر َ د دةظ و م  َ  َم م.ا د  دادا
. دةاَر  د طمظ م م ةك م ر لر َ وةرىم و طا وَ
 ذ. َ ظم   (َى)  م رة َرط  ذَ ر َ دا وَر :مر
 َم مَر  وارىَ و َظ راظَ دمةم مرَ دمم َظ َر ىَ و ذم َر ظ
ر دوو دة  لرظ ب
َرةك ذ ظ  و  َرى وذى نم   دةَ  َمر ذ م َ :َ ظََر
را نر ظ ىَرذ َ و ظ دةظ( ل مA-B) راا ل دةظرا ظ َ و  ر َ 
.ن  وزم َىَ َ  ظر ومةَن ب زرد وىَ دَ ن و 
 د وةك ظ  دةظ( ذ مA-B) را و ل دةظ ةك  ل َرا ظ  ظر وم  م:
ةك لون دط واز َ د َم  دى ذَرن ل دةظ  َمم  زور ذ وانرة ل د طظ
. دىَمم
 ذ ذ مزم َوم ر َمم   دىَر مر ن و َ َ دظ زؤر ذ ظرة :دةر
 م َ وان وم  َ ووذاردم ظ روذىَ ذ ت ل   ا َ م دام
. دةظ م م ىَ د
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ﺍﻟﺨﻼﺼﺔ
ﺃﻨﻤﺎﻁ ﻤﺭﺘﺴﻡ ﺍﻟﻜﻑ ﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻌﺭﺍﻗﻴﻴﻥ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﻟﺴﻜﺭﻱ ﺍﻟﻤﻌﺘﻤﺩ ﻋﻠﻰ ﺍﻹﻨﺴﻭﻟﻴﻥ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﺘﺘﻜﻭﻥ ﻋﻼﻤﺎﺕ ﺍﻟﺤﻴﻭﺩ ﺍﻟﺠﻠﺩﻴﺔ ﺍﻟﺴﻁﺤﻴﺔ ﻓﻲ ﻓﺘﺭﺍﺕ ﺤﺭﺠﺔ ﻤﻥ ﺍﻟﺘﻁﻭﺭ ﺍﻟﺠﻨﻴﻨﻲ ﺤﻴﻥ ﺘﻜﻭﻥ ﺍﻟﻤﻭﺭﺜﺎﺕ
ﺍﻟﺨﻠﻭﻴﺔ ﻋﺭﻀﺔ ﻟﻠﻌﻭﺍﻤل ﺍﻟﺘﻲ ﻗﺩ ﺘﺅﺩﻱ ﺍﻟﻰ ﺨﻠل ﺃﻴﻀﻲ ﻴﻨﺘﺞ ﻋﻨﻪ ﺤﺎﻻﺕ ﻤﺭﻀﻴﺔ ﻓﻲ ﺴﻨﻭﺍﺕ ﺍﻟﻌﻤﺭ ﺍﻟﻼﺤﻘﺔ .ﻭ ﺘﻌﺘﺒﺭ
ﺍﻟﻌﻼﻤﺎﺕ ﺍﻟﺠﻠﺩﻴﺔ ﻟﺒﺼﻤﺎﺕ ﺍﻷﺼﺎﺒﻊ ﻭﺍﻟﻜﻑ )ﻤﺭﺘﺴﻡ ﺍﻟﻜﻑ( ﺃﺩﺍﺓ ﻤﻨﺎﺴﺒﺔ ﻟﻠﺘﻌﺭﻑ ﻋﻠﻰ ﺍﻟﺨﻭﺍﺹ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻭ ﺍﻟﺠﻨﻴﻨﻴﺔ

ﺍﻟﻤﺅﺜﺭﺓ ﻓﻲ ﺒﻌﺽ ﺍﻷﻤﺭﺍﺽ ﻜﻭﻥ ﻫﺫﻩ ﺍﻟﻌﻼﻤﺎﺕ ﺜﺎﺒﺘﺔ ﺒﻤﺭﻭﺭ ﺍﻟﻭﻗﺕ.
ﺍﻷﻫﺩﺍﻑ :ﻴﻌﺘﺒﺭ ﺍﻟﻌﺎﻤل ﺍﻟﻭﺭﺍﺜﻲ ﺃﺤﺩ ﺍﻟﻤﺴﺒﺒﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻟﻤﺭﺽ ﺍﻟﺴﻜﺭﻱ ﺍﻟﻤﻌﺘﻤﺩ ﻋﻠﻰ ﺍﻷﻨﺴﻭﻟﻴﻥ ،ﻭ ﻋﻠﻴﻪ ﻫﺩﻓﺕ ﻫﺫﻩ

ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻰ ﻜﺸﻑ ﺍﻟﻌﻼﻗﺔ ﺒﻴﻥ ﻫﺫﺍ ﺍﻟﻌﺎﻤل ﺍﻟﻭﺭﺍﺜﻲ ﻭ ﺃﻨﻤﺎﻁ ﺍﻟﻌﻼﻤﺎﺕ ﺍﻟﺠﻠﺩﻴﺔ ﺍﻟﺴﻁﺤﻴﺔ ﻓﻲ ﺍﻟﻴﺩﻴﻥ .

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻡ ﺩﺭﺍﺴﺔ ﺜﻼﺜﺔ ﻤﻌﺎﻴﻴﺭ ﻤﻥ ﺍﻟﻌﻼﻤﺎﺕ ﺍﻟﺠﻠﺩﻴﺔ ﺍﻟﻴﺩﻭﻴﺔ ﻟﻤﺌﺔ ﻤﻥ ﻤﺭﻀﻰ ﺍﻟﺴﻜﺭ ﺍﻟﻤﻌﺘﻤﺩ ﻋﻠﻰ ﺍﻹﻨﺴﻭﻟﻴﻥ  ،ﻭ

ﻫﻲ ﻨﻤﻁ ﺒﺼﻤﺎﺕ ﺍﻷﺼﺎﺒﻊ ﻭﻋﺩﺩ ﺍﻟﺤﻴﻭﺩ ﺍﻟﺠﻠﺩﻴﺔ ﻟﻜل ﺒﺼﻤﺔ ﻭ ﺘﻌﺩﺍﺩ ﺍﻟﺤﻴﻭﺩ ﻓﻲ ﺍﻟﻤﻨﻁﻘﺔ  A-Bﻤﻥ ﻜﻑ ﺍﻟﻴﺩ ﻭ ﺃﺠﺭﻴﺕ
ﺍﻟﺒﺤﻭﺙ ﺍﻹﺤﺼﺎﺌﻴﺔ ﻋﻠﻰ ﻫﺫﻩ ﺍﻟﻤﻌﺎﻴﻴﺭ.

ﺍﻟﻨﺘﺎﺌﺞ :ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺯﻴﺎﺩﺓ ﻤﻠﺤﻭﻅﺔ ﻓﻲ ﺘﻭﺍﺘﺭ ﺍﻟﺒﺼﻤﺎﺕ ﺍﻟﺩﻭﺍﻤﻴﺔ ﻭ ﺍﻟﻘﻭﺴﻴﺔ ﺍﻟﺸﻜل ﻭ ﺍﻨﺨﻔﺎﺽ ﻤﻠﺤﻭﻅ ﻟﻌﺩﺩ ﺍﻟﺤﻴﻭﺩ

ﺍﻟﺠﻠﺩﻴﺔ ﻓﻲ ﺒﻌﺽ ﺍﻷﺼﺎﺒﻊ ﻭ ﻓﻲ ﺍﻟﻤﻨﻁﻘﺔ  A-Bﻤﻥ ﺍﻟﻜﻑ ﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺘﻭﺍﻓﻘﺕ ﻫﺫﻩ ﺍﻟﻨﺘﺎﺌﺞ ﻤﻊ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﺘﻲ ﺃﺠﺭﻴﺕ ﻓﻲ ﻤﻨﺎﻁﻕ ﺃﺨﺭﻯ ﻤﻥ ﺍﻟﻌﺎﻟﻡ ﻭ ﻟﻜﻨﻬﺎ ﺍﺨﺘﻠﻔﺕ ﻤﻊ

ﺒﻌﺽ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻷﺨﺭﻯ ﻤﻤﺎ ﻴﺩﻋﻭ ﻹﺠﺭﺍﺀ ﺍﻟﻤﺯﻴﺩ ﻤﻥ ﺍﻟﺒﺤﺙ ﻭﺸﻤﻭل ﻤﻘﺎﻴﻴﺱ ﺍﺨﺭﻯ ﻟﻠﺩﺭﺍﺴﺔ ﻋﻠﻰ ﻋﻴﻨﺎﺕ ﺃﻜﺒﺭ ﻤﻥ
ﺍﻟﻤﺭﻀﻰ ﻟﻭﻀﻊ ﺍﺴﺎﺱ ﺒﻴﺎﻨﻲ ﻗﺩ ﻴﻤﻜﻥ ﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻴﻪ ﻤﺴﺘﻘﺒﻼ ﻟﻔﺭﺯ ﻭ ﻤﺘﺎﺒﻌﺔ ﺍﻷﺸﺨﺎﺹ ﺍﻟﺫﻴﻥ ﻗﺩ ﻴﻜﻭﻨﻭﻥ ﻋﺭﻀﺔ

ﻟﻺﺼﺎﺒﺔ ﺒﺎﻟﺴﻜﺭﻱ ﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﻤﺭﺘﺴﻡ ﺍﻟﻜﻑ ﻟﺩﻴﻬﻡ.
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ABSTRACT
Background Urinary tract infection is a common disease in the community. There is a huge
problem in management of these cases in general practice, which mainly attributed to
misdiagnosis and misuse of empirical therapy.
Objective The aim of this study is to determine the distribution of uropathogens in Northern
Iraq together with their in vitro susceptibility profiles to antimicrobial agents
Methods The study included urine samples submitted for culture and antibiotic susceptibility
examination for inpatient and outpatient cases. Mosul samples were from inpatient admitted
to Al-Salam teaching hospital for a one year period of 2005. Duhok samples were from
outpatients sent to the Laboratory of one of the two main private hospital in the city for a one
year period of 2006. All samples were tested microbiologically by standard procedures and
cultured quantitatively. Colony count was estimated after overnight incubation at 35°C.
Results A total of 1692 and 842 samples were sent for urine culture for inpatient and out
patient cases of which 31% and 60.6% of them showed a significant bacteruria respectively.
Escherichia coli was the commonest bacteria isolated represented above 40% of total isolates
in both groups. The other main bacterial isolates from inpatients were Klebsiella spp. 18.9%,
Staphylococcus. aureus 8.6%, Psendomonas aeruginosa 7.0% and Proteus spp 6.5%, while
in out patients were; according to frequency, Proteus spp. 30.7%, Enterococcus. fecalis 7.8%
and Staphylococcus saprophyticus 7.4%. The study showed a high emerging resistance for
most commonly used antibiotics in general practice; with overall increase in antibiotic
resistance profile mainly among inpatients. Empirical treatment was chosen as a general
guideline for treating urinary tract infections in the North of Iraq.
Conclusions The data provide much needed information on the prevalence of antimicrobial
resistance amongst pathogens currently causing UTI in hospitals and community in the North
of Iraq.
Duhok Med J 2009;3(2):79-91.
Key words: Urine, Antimicrobial susceptibility, Resistance

U

rinary tract infection (UTI) is the
most common nasocomial infection
among hospitalized patients representing
about 40-60% of all hospital infections.1-3

Also the community acquired UTI is the
most frequent problem in primary care,
mainly among women without underlying
diseases or anomalies.4

* Lecturer, Department of Microbiology, Duhok college of Medicine, Duhok, Iraq.
** Dean, College of Nursing, University of Duhok, Iraq.
Address for Correspondence:
Nadia A Al-Derzi, Department of Microbiology, Duhok college of Medicine, Duhok, Iraq. Email:
med_labs@yahoo.com

79

COMPARATIVE STUDY OF CURRENT ANTIMICROBIAL RESISTANCE PATTERNS ….

Antimicrobial
susceptibility
of
bacteria causing UTI has evolved over
several decades as antimicrobial exposure
has repeatedly been followed by
emergence
of
resistance.1,4
Older
populations in the community and longterm care facilities, have increased
prevalence of resistant bacteria isolated
from
UTI.5
Also
microorganisms
responsible and their antimicrobial
susceptibility have been varied between a
community acquired infections and
patients admitted to hospital. The latter has
shown a wider resistant to commonly used
antibiotics.5,6 Moreover it has been
postulated that infections with resistant
organisms may increase the risk of
treatment
failure
and
morbidity.
Accordingly it is highly essential to
measure the incidence of resistance in
uropathogens and to find the suitable
effective antibiotic profiles.7
The aim of this study was to
determine the distribution of uropathogens
in Northern Iraq together with their in vitro
susceptibility profiles to antimicrobial
agents between community acquired and
nasocomial infections. This is expected to
act as a local guideline for empirical
treatment of UTI and to minimize the
emerging resistance from misuse of
antibiotics.
PATIENTS AND METHODS
The study was conducted in Mosul and
Duhok, by prospective follow up of
cultures by authors. Mosul is the center of
Nineveh governorate which is inhabited by
more than 2 million population and
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situated 400Km North of Baghdad. Duhok
is the center of Duhok governorate with a
population of about 1 million situated at
about 65Km North of Mosul in the
Kurdistan region of Iraq.8,9
The study included all urine samples
submitted for culture and antibiotic
susceptibility examination at microbiology
laboratory. Mosul samples were from
inpatients admitted to Al-Salam teaching
hospital for a one year period from 1st
January to 31st December 2005. This
hospital is one of the two major teaching
hospitals in Mosul serving mainly the west
bank of Mosul city. A total of 3359
samples have been sent to the
microbiology laboratory for culture; of
which 1692 samples were for urine
culture.
Duhok samples were from outpatients
sent to the Laboratory of one of the two
main private hospitals in the city for a one
year period from 1st January to 31st
December 2006. A total of 2216 samples
were sent to this laboratory of which 842
samples were for urine culture.
All Urine samples were expected to be
a mid stream samples collected in a sterile
container. All urine samples were tested
microbiologically by standard procedures
and cultured quantitatively on blood and
MacConkey agar by calibrated loop
technique, using a standard 1microliter of
urine inoculums.10
Colony count was estimated after
overnight incubation at 350C and results
were interpreted and pathogen identified
with utmost care according to clinical
condition of the patients.
Urine culture results were divided
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according to WHO classification into three
major groups10:
A. Significant bacteruria where total
counts were considered and reported as
clinically relevant cases for diagnosis of
UTI.
B. No significant bacteruria This included
cases where the total counts were
considered and reported as probable
absence of U.T.I when a mixed growth
equal or more than three organism's types.
No pure predominating pathogen.
C. No growth this included all cases
showing sterile urine with no growth after
48 hours incubation.
Significant bacteruria was subdivided
by colony count into three minor
subgroups:
Category I
Total count was more than 105 colony
forming unit (CFU)/ml. These
bacterial
counts
are
strongly
suggestive of UTI in all patients;
including asymptomatic females if
one or two different colony types of
bacteria are present.
Category II
Total count of at least 104 -105 colony
forming unit (CFU)/ml of a single
potential pathogen or for each of two
potential pathogens in clean catch
midstream (CCMS) urine strongly
suggest UTI in symptomatic patients,
in cases of pyelonephritis, acute
cystitis, and asymptomatic bacteruria.
Category III
Total count of 104CFU/ml of a single
potential pathogen in CCMS urine/in
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cases of symptomatic males or
catheterized urines or acute urethral
syndrome.
 102 CFU/ml of any number of
organism types in cases
of
symptomatic
young
females,
suprapubic aspirates, or any other
surgically obtained urines (including
cystoscopy specimens).
All cases of significant bacteruria
were submitted for antibiotic susceptibility
tests for commonly used antibiotics by
conventional agar diffusion antibiotic
sensitivity assay, using modified KerbyBauwer technique according to CLSI
(Clinical and Laboratory Standards
Institute ) guidelines , using Mueller Hinton agar standard media.10 The
inhibition zone standards for antimicrobial
susceptibility were considered from tables
for interpretive zone diameters of Clinical
and Laboratory Standards Institute
(CLSI).11

RESULTS
Out of 1692 urine cultures in Mosul, 1280
samples (75.7%) were from females. Table
1 shows culture results of hospital cases in
Mosul, where a total of 525(31%) patients
had a significant bacteruria with
387(73.7%), 135(25.9%) and 3 (0.6%), for
colony count category I, II, and III,
respectively. Moreover 414 (24.5%) cases
showed no significant bacteruria with no
significant growth; while the rest of 753
cases (44.5%) had no bacteruria with
sterile urine on culture.
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Table 1. Inpatients' urine culture results/ Al-Salam hospital in Mosul
Type of growth

Significant growth
No significant growth
No growth
All categories
* Out of total urine cultures

In Duhok out of 842 urine cultures
594(70.5%) were from females. Table 2
reveals culture results for community cases
in Duhok where a total of 496 (59.0%)
patients had a significant bacteruria with
275(30.5%), 147(17.5%) and 92(11.0%),
for colony count category I, II, and III
respectively. Moreover 116 cases (13.8%)
showed no significant bacteruria with no
significant growth; while the rest of 230
(27.3%) cases had no bacteruria with
sterile urine on culture. Tables 3 and 4
show the frequency of bacterial isolates
from urine culture for both categories.
Escherichia coli were the commonest
bacteria isolated represented above 40% of
total isolates in both groups. The other
main bacterial isolates from inpatients
were
Klebsiella
spp.
18.9%,
Staphylococcus.
aureus
8.6%,
Psendomonas
aeruginosa 7.0% and
Proteus spp 6.5%, while in out patients
were; according to frequency, Proteus spp.
30.7%, Enterococcus fecalis 7.8%,
Staphylococcus saprophyticus 7.4%. The
least common isolates detected were
Enterococcus fecalis 5%, Staphylococcus
epidermidis 4.6% and Candida albicans
1.1%.
82

Colony forming
unit (CFU) / ml
<104 _  102
>104 - 105
> 105
Total

No. (%)
3 (0.6)
135 (25.9)
387 (73.7)
525 (31.0)*
414 (24.5)*
753 (44.5)*
1692 (100.0)

Table 5 reveals the resistance
frequency among bacteria isolated from
inpatient samples. E.coli was found to be
highly resistant to Ampicillin and
Trimethoprim 94.6%, Co-Trimoxazole
91.9% and Rifampicin 98.7%, with lower
resistance to Ciprofloxacin, Cephalexin,
Tetracycline and Cefotaxime 85.7%,
78.5%, 75.8,
69.1% respectively,
However the lowest resistance was with
Nitrofurantoin 13.5%, Nalidixic acid
48.9% and Gentamicin 49.3%.
As for other coliforms including
Klebsiella spp., Enterobacter aerogenes,
and Proteus spp., they were found to be
resistant to Ampicillin, in a range of
93.9%-96.2%, except for Proteus 76.5%.
High resistance was noted for both sulpha
drugs in a range of 96.2%- 100% with the
exception of Klebsiella spp 86.9%;
however, lower resistance was noted for
other gram negative uropathogens
compared to E.coli except for Proteus spp
.reflected by a resistance ranges of 78.788.5%, 67.6-73.1%, 68.0%-69.2%, 57.7%70.6% for Ciprofloxacin Cephalexin,
Tetracycline, and Cefotaxime respectively
with
the
lowest
range
with
Nitrofurantoin19.2%-26.9%,
and
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Gentamicin 26.9-36.4%. Proteus spp
showed a striking increase in resistance
with Ciprofloxacin 97.1%, Tetracycline
91.2%
and
Nitrofurantoin
82.4%
compared to lower resistance only with
Gentamicin 38.2% and Nalidixic acid
50.5%.
On the other hand the gram positive
bacteria
including,
Staphylococcus
epidermidis,
Staphlococcus
aureus
Enterococcus fecalis showed relatively
lower pattern of resistance for Ampicillin
in 91.7%, 86.7%, and 51.6% respectively,
but not for Trimethoprim and CoTrimoxazole drugs where high resistance
was noted for the majority and the lowest
was in Staphylococcus aureus 79.8%.
High resistance was also recorded for
Rifampicin and Nalidixic acid in all gram
positive uropathogens however, the first
generation Cephalosporin Cephalexin
showed a relatively moderately resistance
rates ranging between 80.0-87.5 %, as well
as Ciprofloxacin 70.8-88.9% Tetracycline
71.1-83.9%,compared to a lower rates with
and 3rd generation cephalosporines
Cefotaxime 42.2-75.0%.
The Lowest resistance frequencies
were noted in gram positive uropathogens
with
Gentamicin
38.7-50.5%
and
Nitrofurantoin 9.7-20.8 %.
Finally table 6 shows the resistance
frequency among bacteria isolated from
out patient sample. E. coli was found to
resist
Trimethoprim,
Amikacin,
Tetracycline and Gentamicin in 76.4%,
71.4%, 66.4% and 58.8% respectively.
Relatively moderately resistance rates
were detected for Cephalexin 11.8%
Ciprofloxacin 23.3%, Amoxiclave 24.4%,
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Nalidixic
adic
acid
30.2%
and
Nitrofurantoin 37.8%. On the other hand
the resistant profile was relatively similar
for Proteus spp.and Stapylococcus.
saprophyticus isolates when the highest
resistance rates were reported for
Tetracycline
80.3% and 88.1%
respectively. Above 50% of both bacteria
were resistance to Gentamicin and around
approximately one third to Nalidixic acid,
Amikacin, and Amoxiclav.
The resistance rate however, was
higher among, Proteus spp., Enterococcus
fecalis and Stapylococcus saprophyticus
for Ciprofloxacin , Nitrofurantoin and
Trimethoprim, 76.9%,48.6 % and 49.7 %
in comparisons to 27.3% 47.7%, 29.5%
and 35.7%, 31.0%, 21.4% respectively.
DISCUSSION
The study revealed that urine culture
represented about 50% of total culture load
submitted for microbiology laboratory.
Also about three quarters of samples were
for female in a rate of (75.7%), (70.5%) in
Mosul and Duhok respectively. This is
expected as UTIs are very common
complaint encountered both in hospitals
and community particularly among
females.1 This also indicates the necessity
of improving the quality of this procedure
and the importance of continuous
monitoring
of
bacterial
resistance
1,12
profile.
The study revealed that urine culture
represented about 50% of total culture load
submitted for microbiology laboratory.
Also about three quarters of samples were
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Table 2. Outpatients' urine culture results in Duhok
Type of growth

Significant growth
No significant growth
No growth
All categories
* Out of total urine cultures

Colony forming
unit (CFU) / ml
<104 _  102
104 - 105
> 105
Total

No. (%)
92 (11.0)
147 (17.5)
257 (30.5)
496 (59.0)*
116 (13.7)*
230 (27.3)*
842 (100.0)

Table 3. Microorganisms isolates from urine culture- inpatients
Isolates

No. (%)

Escherichia.coli

223 (42.5)

Klebsiella spp.

99 (18.9)

Staphlococcus aureus

45 (8.6)

Psendomonas aeruginosa

37 (7.0)

Proteus spp.

34 (6.5)

Enterobacter aerogenes

31 (5.9)

Enterococcus fecalis
coagulase-negative
Staphlococcus epidermidis
Candida albicans

26 (5.0)

Total

24 (4.6)
6 (1.1)
525 (100.0)

Table 4. Microorganisms isolates from urine culture- outpatients
Isolates

No. (%)

Escherichia coli

262 (46.5)

Proteus spp.

173 (30.7)

Enterococcus fecalis

44 (7.8)

Staphylococcus saprophyticus

42 (7.4)

Klebsiella spp.

25 (4.4)

Psendomonas aeruginosa

18 (3.2)
564 (100.0)

NB. Total isolates were more than the number of cases as some had
mixed growth
84
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Table 5. Resistance frequency among isolated bacterial pathogens towards antimicrobial
agents – inpatients
Resistance frequency (%)
Enterococcus.
fecalis

Staphylococcus
epidermidis

Proteus spp.

93.9
86.9

86.7
88.9

76.5
97.1

51.6
93.5

96.2
100.0

91.7
91.7

Enterob.
aerogenese

Staphylococcus
aureus

94.6
91.9

Klebsiella spp.

Ampicillin
Co-Trimoxazole

E. coli

Antimicrobial

Trimethoprim

94.6

100.0

79.8

100.0

93.5

96.2

100.0

Cephalexin
Cefotaxime

78.5
69.1

72.7
67.7

80.0
42.2

67.6
70.6

83.9
64.5

73.1
57.7

87.5
75.0

Gentamicin

49.3

36.4

40.0

38.2

38.7

26.9

50.5

Nitrofurantoin

13.5

19.2

15.6

82.4

9.7

26.9

20.8

Tetracycline

75.8

68.0

71.1

91.2

83.9

69.2

75.0

Nalidixic acid

48.9

50.5

97.8

50.5

83.9

8.5

100.0

Ciprofloxacin

85.7

78.8

88.9

97.1

87.1

88.5

70.8

Rifampicin

98.7

100.0

97.8

100. 0

93.5

96.2

100.0

Table 6. Resistance frequency among isolated bacterial pathogens – outpatients
Escherichia
coli

Proteus spp.

Enterococcusfe
calis

Staphylococcus
saprophyticus

Klebsiella spp.

Amoxiclav
Trimethoprim

24.4
76.7

24.3
49.7

40.9
29.5

31.0
21.4

16.0
32.0

Cephalexin

11.8

16.8

90.9

4.8

16.0

Nalidixic Acid

30.2

37.0

70.5

26.2

20.0

Nitrofurantoin

37.8

48.6

47.7

3.0

16.0

Tetracycline

66.4

80.3

43.2

88.1

64

Gentamicin

58.8

58.4

72.7

54.8

48.0

Amikacin

71.4

36.4

36.4

38.1

56.0

Ciprofloxacin
Total number tested

23.3
262

76.9
173

27.3
44

35.7
42

4.0
25
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for female in a rate of (75.7%), (70.5%) in
Mosul and Duhok respectively. This is
expected as UTIs are very common
complaint encountered both in hospitals
and community particularly among
females.1 This also indicates the necessity
of improving the quality of this procedure
and the importance of continuous
monitoring
of
bacterial
resistance
1,12
profile.
About 31% of hospital samples
showed a significant bacterial growth out
of which 73.7% of cases with total count
more than 105 CFU/ml in comparison to
about 59% from community derived
samples with a rate of 30% with a total
count more than 105 CFU/ml.
The study showed that cases referred
to hospital had high rates of no significant
/ no growth results (69%) compared to
community cases where the rates were
much lower for both categories (41 %).
This might be explained by different
factors. First the selection of highly
indicated patients to be send for urine
culture in the community due to the high
expenses of the procedure in comparison
to the randomized referral by clinicians
for free culture test without presumptive
evidence of infection by lab test like
general urine examination in governmental
hospitals. The second reason might be the
factor that the majority of community
urine cultured is requested by specialist in
comparison to specialist and senior house
officers in hospital. The precision of
clinically suspected UTI is certainly higher
among specialist in comparison to general
doctors. Moreover the data revealed that
the quality of sampling was much better
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with the community cases where strict
instruction and care was expected for
patients in sampling, this was reflected by
the low rates of no significant growth
results which was 13.8 % in community
cases, compared to higher rates 24.5% in
hospital cases. Another important finding
was Candida albicans infections in female
patients detected in a rate of 1.1% in
hospital acquired infections which can be
explained by the misdiagnosis of UTI with
vaginosis due to shared symptoms,13 or the
suggestion of
over treatment with
antibiotics which can ultimately end with
Candidiasis.
E.coli was the commonest isolates
from both in and out patients representing
above 40% of all isolates.This is similar to
rates reported in Gaza strip, Palestine and
Germany14,15 but slightly lower than those
reported in similar studies conducted in
Nepal India, Italy where the rates were
50.7%,
54.7%
and
59.4%
2,12,16
respectively.
The rates of E.coli
reported in this study were, however,
significantly lower than those found in
Turkey (87%), United Kingdom (56.3%77.3%) and USA (75%-90%).17-19 These
variation illustrates the importance of
conducting similar local studies, especially
as a significant number of UTIs are treated
empirically; even in developed countries.
The commonest
four pathogens
isolated from inpatients were Klebsiella
spp., Staphylococcus aureus followed by
Pseudomonas and Proteus spp., while in
community samples they were Proteus
spp.,
Enterococcus
fecalis,
Staphylococcus
saprophyticus
and
Klebsiella spp. Despite variation in their
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frequencies this is similar to findings of
other studies .2,13,16,17
Pseudomonus aeruginosa was isolated
from about 3% of outpatient samples
compared to inpatients 7% and this is
similar to the finding reported in Croatia
and Canada from a community acquired
infections, where the rates were at 3.5%
and 2.9% respectively.20,21
Evaluation of antimicrobial resistance of
isolates from urine samples is highly
essential both for empirical and specific
treatment of UTIs. There has been a
difference in the quantity of types
antibiotic discs used in cultures conducts
in the hospital versus those conducted in
the private lab. The latter has used
relatively smaller number of antibiotic
disc, mainly to reduce the expenses of the
test.
Nevertheless, the resistance of E.coli
to Sulpha drugs was very low in both
settings; 94.6% in hospital and 76.4% in
outpatient samples. This is important as
these drugs are frequently used for
empirical treatment in suspected cases of
UTI. These findings were similar to
studies conducted in Italy and Turkey
which also indicated that the empirical
antibiotic therapy of patients with UTI
should always be guided according to
current antimicrobial resistance.16, 17 E.coli
was found to be resistant to amoxiclav in
only 24.4% of community samples. This is
similar to the rate reported in United
Kingdom (22.2%) and was thought to be
due to inhibition of beta-lactamase action
due to the addition of clavulanic acid, in
comparison to high resistant rate reported
with amoxicillin.18
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The study showed that the profile of
resistance frequencies was much higher in
hospital than community samples and for
almost all isolates. This is expected as
nasocomial infections have originally
highest primary resistance.22
CONCLUSIONS
RECOMMENDATIONS

AND

The data provide the prevalence of
antimicrobial
resistance
amongst
pathogens currently causing UTI in
hospitals and community in the North of
Iraq.
The study reflected the high resistance
frequencies to both most commonly
empirically used drugs in UTI ( Ampicillin
and Co-Trimoxazole). Accordingly it is
recommended to consider the use of the
first line drugs Amoxiclav and first
generation Cephalosporines with Nalidixic
acid and Nitrofurantoins as the drugs of
choice in empirical UTI treatment of
simple community acquired cases in,
keeping the Ciprofloxacin as a second line
measure due to its highly acquired
resistance as well as its beneficial
indications in other infections.
The study also reflects the alarming
emerging uropathogens resistance in cases
of hospital acquired U.T.I with the
recommendation
of
Ciprofloxacin,
Gentamicin, and second generation
Cephalosporins for empirical treatment
while awaiting the culture and sensitivity
results. It is also recommended to
continuously monitor the pattern of urinary
pathogens and updating their resistance
profiles to clinicians. However simple
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measures applied in governmental
hospitals including training of staff for
proper sampling and strict rules should be
restrained on guidelines and formulary for
resident doctors and general practitioners
is indicated to minimize the misdiagnosis
and misuse of antibiotics in addition to
decrease the expenses on patients in
private laboratory and using culture only
in chronic cases by treating simple
community cases with empirical profile
above.
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َى َ رَ ةف  م رط َازىَ ر رداررا َ
نظ مررة ى د زن َر .اَ  ظ دمظر ىَ م َ رودام :َ
 َىَ نم دةرمر َ ون م د م
َ  اىَو ذى د ط ,  طَرَ ةف امم
. رىمز
اَ رمرل د دط, َا َرى ىَ ل َ رَ وم  اَ رمر د و َ ظ
َ  ذ ظمر :مر
.نر َ َو  م   وانرط
 وانَ ,نم دةرمَر مرَ و دمم  ذر  َو َى َم َ داَ ظ د ظ:رى ّر
 ل دةرظ َ مر وة 2005   ل  ّىَذ  ل ام د م مَو ون نم
.2006  َ ل َى دَذ ت ل َم ذ دوو مَ
رذ ر وة ن وم دةرمَر َ و مَ َ ومم  ارم ََ رمر ن  م 
. َم راذ
َ دام د م مَو ون نَ ذ وان ممم  ذر  َى َم  دا842  و1692 :
و وم  ذ ظر ةَ ذوان ر%60.6  و%31  ر د .  دةرظ َ مر وة
 َ  ذ وان%40  ذ اَ رE.coli َ .ك ىَ ل د َ رودام َرىط  َ
:ون ظ َ دام د م مَف م ندا  َ َر م ط. ون ندا
Proteus  ؛،%7.0 Pseudomonas spp. ،%8.6 Staph. Aureus ،%18.6 Klebsiella spp.
Enterococcus ،%30.7 Proteus spp. :ون ظ  دةرظ َف م  َ .%6.5 spp.
 َ ذرط  ذ ةَ روما رَ دَ ظظ .%7.4 Staph. Saprophyticus ،%7.8 spp.
َف م  رز  ل دط طَذدار مَرظ در َةَ نر َ َ م
 َى َ رودام مررة  ش   وَ  دةررة مر را .َ دام د مم
.َا ر َى   ل طَذدار مَر   دان
و ةف نم دةر َ ذرط  ظر ومظر ن ل دورر دم طَامَ ََ ظظ : دةر
.َا ر َى   َى ل َ رودام  َى   َ
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ﺍﻟﺨﻼﺼﺔ
ﺩﺭﺍﺴﺔ ﻤﻘﺎﺭﻨﺔ ﻟﻨﻤﻁ ﺍﻟﻤﻘﺎﻭﻤﻪ ﻟﻠﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﻭﻴﺔ ﻓﻲ ﺠﺭﺍﺜﻴﻡ ﺍﻟﻤﺠﺎﺭﻱ ﺍﻟﺒﻭﻟﻴﺔ :ﺘﻘﻴﻴﻡ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻌﻼﺝ
ﺍﻻﻭﻟﻲ
ﺍﻟﺨﻠﻔﻴﺔ :ﻴﻌﺘﺒﺭ ﺨﻤﺞ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﻤﻥ ﺍﻻﻤﺭﺍﺽ ﺍﻟﺸﺎﺌﻌﺔ ﻓﻲ ﺍﻟﻤﺠﺘﻤﻊ .ﻫﻨﺎﻟﻙ ﻤﺸﻜﻠﺔ ﻜﺒﻴﺭﺓ ﻓﻲ ﻋﻼﺝ ﻫﺫﻩ ﺍﻟﺤﺎﻻﺕ ﻓﻲ
ﺍﻟﻤﻤﺎﺭﺴﺔ ﺍﻟﻁﺒﻴﺔ ﺍﻟﻌﺎﻤﺔ ﻭﺍﻟﺘﻲ ﺘﻌﺯﻯ ﺍﺴﺎﺴﺎ ﺍﻟﻰ ﻋﺩﻡ ﺩﻗﺔ ﺍﻟﺘﺸﺨﻴﺹ ﻭﺴﻭﺀ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻌﻼﺝ ﺍﻻﻭﻟﻲ ﻟﻠﺤﺎﻻﺕ ﺍﻟﻤﺴﺒﺒﻪ
ﻟﻼﺘﻬﺎﺏ

ﺍﻟﻬﺩﻑ  :ﻫﺩﻓﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻰ ﻗﻴﺎﺱ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭ ﺍﻟﺠﺭﺍﺜﻴﻡ ﺍﻟﻤﺠﺎﺭﻱ ﺍﻟﺒﻭﻟﻴﺔ ﻓﻲ ﺸﻤﺎل ﺍﻟﻌﺭﺍﻕ ﻤﻊ ﻗﻴﺎﺱ ﻨﺴﻴﺔ ﻤﻘﺎﻭﻤﺘﻬﺎ
ﻟﻠﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﻭﻴﺔ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ.

ﻁﺭﻴﻘﺔ ﺍﻟﺒﺤﺙ :ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻨﻤﺎﺫﺝ ﺍﻻﺩﺭﺍﺭ ﺍﻟﻤﺭﺴﻠﺔ ﻟﻐﺭﺽ ﺍﻟﺯﺭﻉ ﻭﻗﻴﺎﺱ ﺍﻟﺤﺴﺎﺴﻴﺔ ﺍﻟﺩﻭﺍﺌﻴﺔ ﻟﻠﻤﺭﻀﻰ ﺍﻟﺭﺍﻗﺩﻴﻥ ﻓﻲ
ﻤﺴﺘﺸﻔﻰ ﺍﻟﺴﻼﻡ ﻓﻲ ﻤﺩﻴﻨﺔ ﺍﻟﻤﻭﺼل ﺨﻼل ﺴﻨﺔ  2005ﻭﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺭﺍﺠﻌﻴﻥ ﻟﻠﻌﻴﺎﺩﺓ ﺍﻟﺨﺎﺭﺠﻴﺔ ﻓﻲ ﻭﺍﺤﺩﺓ ﻤﻥ ﺍﻟﻤﺴﺘﺸﻔﻴﻴﻥ

ﺍﻟﺨﺎﺼﻴﻥ ﻓﻲ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ ﻟﻌﺎﻡ

.2006

ﺘﻡ ﻓﺤﺹ ﺠﻤﻴﻊ ﺍﻟﻨﻤﺎﺫﺝ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﻁﺭﻕ ﺍﻟﻘﻴﺎﺴﻴﻪ ﻟﻠﺯﺭﻉ ﻭ ﺍﻟﺘﺸﺨﻴﺹ ﻭ

ﻟﺤﺴﺎﺴﻴﺔ ﺍﻟﺩﻭﺍﺌﻴﺔ .ﺘﻡ ﻗﻴﺎﺱ ﻋﺩﺩ ﺍﻟﻤﺴﺘﻌﻤﺭﺍﺕ ﺒﻌﺩ ﺍﻟﺤﻀﻥ ﺒﺩﺭﺠﺔ  35ﺩﺭﺠﺔ ﻤﺌﻭﻴﺔ.

ﺍﻟﻨﺘﺎﺌﺞ :ﺘﻡ ﺍﺭﺴﺎل  1692ﻭ  842ﻨﻤﻭﺫﺝ ﺍﺩﺭﺍﺭ ﻟﻐﺭﺽ ﺍﻟﺯﺭﻉ ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺩﺍﺨﻠﻴﻥ ﻓﻲ ﺍﻟﻤﺴﺘﺸﻔﻰ ﻭﻤﺭﻀﻰ ﺍﻟﻌﻴﺎﺩﺓ
ﺍﻟﺨﺎﺭﺠﻴﺔ ﻭﻗﺩ ﺍﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻥ  %31ﻭ  %60.6ﻤﻨﻬﻡ ﻨﻤﻭ ﻗﻴﺎﺴﻲ ﻟﺨﻤﺞ ﺍﻟﻤﺠﺎﺭﻱ ﺍﻟﺒﻭﻴﻠﺔ ﻋﻠﻲ ﺍﻟﺘﻭﺍﻟﻲ .ﺸﻜﻠﺕ ﻨﺴﺒﺔ

ﺠﺭﺜﻭﻤﺔ ﺍل  E.coliﺍﻜﺜﺭ ﻤﻥ  %40ﻤﻥ ﺍﻟﻌﺯﻻﺕ ﻓﻲ ﻜﻼ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ .ﻜﺎﻨﺕ ﺍﻫﻡ ﺍﻟﻌﺯﻻﺕ ﺍﻟﺭﺍﻗﺩﻴﻥ ﻓﻲ ﺍﻟﻤﺴﺘﺸﻔﻰ
ﻫﻲ .%6.5 Proteus ،%7.0 Pseudomonas spp. ،%8.6 Staph. Aureus ،%18.6 Klebsiella spp :ﺒﻴﻨﻤﺎ

ﻜﺎﻨﺕ ﻋﺯﻻﺕ ﻤﺭﻀﻰ ﺍﻟﻌﻴﺎﺩﺓ ﺍﻟﺨﺎﺭﺠﻴﺔStaph. ،7.8% Enterococcus spp.، 30.7% Proteus spp.:
 .%7.4 Saprophticusﺍﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻅﻬﻭﺭ ﻨﺴﻴﺔ ﻤﻘﺎﻭﻤﺔ ﻋﺎﻟﻴﺔ ﻟﻠﻤﻀﺎﺩﺍﺕ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﺒﺼﻭﺭﺓ ﻭﺍﺴﻌﺔ ﻓﻲ

ﺍﻟﻤﻤﺎﺭﺴﺔ ﺍﻟﻁﺒﻴﺔ ﺍﻟﻌﺎﻤﺔ ﻤﻊ ﺯﻴﺎﺩﺓ ﻜﺒﻴﺭﺓ ﺨﺎﺼﺔ ﻟﻠﻤﺭﻀﻰ ﺍﻟﺭﺍﻗﺩﻴﻥ ﻓﻲ ﺍﻟﻤﺴﺘﺸﻔﻰ .ﺘﻡ ﺍﻗﺘﺭﺡ ﺍﻟﻌﻼﺝ ﺍﻟﺫﻱ ﻴﺤﺒﺫ ﺍﺴﺘﺨﺩﺍﻤﻪ
ﻜﺨﻁ ﺍﻭل ﻟﻌﻼﺝ ﺨﻤﺞ ﺍﻟﻤﺠﺎﺭﻱ ﺍﻟﺒﻭﻟﻴﺔ ﻟﻠﻤﺎﺭﺴﺔ ﺍﻟﻌﺎﻤﺔ ﻓﻲ ﺸﻤﺎل ﺍﻟﻌﺭﺍﻕ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺍﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻤﻌﻠﻭﻤﺎﺕ ﻤﻬﻤﺔ ﺤﻭل ﺍﻻﻨﺘﺸﺎﺭ ﺍﻟﻔﻘﻁﻲ ﻟﻠﻤﻘﺎﻭﻤﺔ ﺍﻟﺩﻭﺍﺌﻴﺔ ﻟﺠﺭﺍﺜﻴﻡ ﺍﻟﻤﺴﺒﺒﺔ ﻟﻠﺨﻤﺞ ﺍﻟﺒﻭﻟﻲ ﻓﻲ

ﺍﻟﻤﺠﺘﻤﻊ ﺸﻤﺎل ﺍﻟﻌﺭﺍﻕ.
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CASE REPORT
SINUS PERICRANII: AN UNCOMMON TORTUOUS VASCULAR
ANOMALY WITH TRAUMATIC ORIGIN
WALID W.H. AL-RAWI, MBChB, FRCS (GLASGOW)*,
RAZVAN M.A. BALATA, MB,ChB, FICMS**,
REBER S. YOUSIF, MBChB***,
YASEEN A. MERZA, MBChB ****
Submitted 7 November 2008; accepted 21 July 2009

ABSTRACT
Sinus pericranii is an unusual venous anomaly characterized by communication of pericranial
varicosities with an underlying dural sinus. The varicosities are intimately associated with the
periostium, are distensible, and vary in size with changes in intracranial pressure. Symptoms
are infrequent but include headache, vertigo, feelings of fullness, local pain, or
dermatological lesion. It presents at the paediatric age group more than other age groups and
it affects males more than females. Although its aetiology has not been settled yet, however,
computerized tomography scan discloses those of traumatic nature. Although, in many
instances, it raises a cosmetic concern to the patient and parents, the condition is not without
possible "significant" complications, e.g., haemorrhage, infection, dermatological, and air
embolism during operative intervention. We describe the clinical features, imaging and
operative findings of a case of Sinus pericranii presented to our department, the reason for the
surgical treatment of which was the cosmetic concern of the patient's parents.
Duhok Med J 2009;3(2):106-116.
Key words: Sinus pericranii, Trauma-induced vascular anomaly, Spontaneous vascular
thrombosis

S

inus pericranii (SP) is a rare abnormal
venous
communication
between
extracranial and intracranial dural sinuses,
which usually involves the superior
sagittal sinus more than the transverse
sinus.1,2 The intracranial pressure (ICP)
decides the size of the distension of this

periosteum-associated vascular anomaly.3
It can be either traumatic or congenital in
origin; however, the computerized
tomography (CT) scan is capable of
disclosing the former. It is commoner in
males than females; the usual presentation
is at the paediatric age group.2 Although it
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may give rise to symptoms,4 however,
from the cosmetic point of view, it may
raise the concern of the patient's parents,
or the patient, who may ask for an
excision. In other situations, it may
undergo spontaneous thrombosis.1 In order
to avoid the possible complications, and
for the cosmetic reasons, it is advisable to
have it dealt with by a suitable surgical
technique.2 Moreover, follow-up is needed
to disclose the recurrence,2 or the presence
of other lesions which are mentioned in the
literature although this is unlikely.
CASE REPORT
A 3-year-old boy, from the northwest part
of Iraq, has presented to our services with
right
fronto-temporal
varicose-like
swelling; the lesion has not caused pain or
bleeding. The scalp covering is intact,
pink, normothermic, non-pulsatile, soft
and compressible; the vascular channel has
communicating vessels at the frontal and
parietal sides. It is of 1.5 cm in diameter,
not tender and there is neither palpable
thrill nor audible bruit. The lesion becomes
more prominent on crying, on assuming
head down position and when pressing on
the jugular veins (Figure1). There has been
no history of trauma. There is no similar
case in the family or the relatives.
The plain skull shows bony thinning
at the site of the lesion that coincides with
course of the vascular structure, which is
along the coronal suture, and at its
cephalic extremity where it dips down
below the bone and communicates,
presumably, with the venous diploes
(Figure 2).
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The brain spiral 3D - CT scan
although it shows normal brain
parenchyma, however, there is a locally
detached piece of fronto-temporal bone
with two bony defects (interruptions) at
the cephalic and caudal aspects suggestive,
and in favor, of the condition being
traumatic in origin, though the event of
trauma has been denied, probably missed
or passed un-noticed (Figure 3).
The MR angiography shows, at the
site of the lesion, more dilated vascular
channels joining the superior sagittal sinus
than its counterpart on the other side
(Figure 4). As the child was uncooperative, no direct contrast injection into
the SP was performed to study the
direction of blood flow.
At operation a horse shoe flap is
raised with its base at the pterion, (Figure
5). The tortuous vein is dissected of the
scalp tissue down to where it emerges
from underneath the bone and the two
draining veins have been interrupted with
diathermy; they eventually collapsed. At
the site of communication with the bony
diploe, the 3-cm-widened major vessel is
ligated with 3/0 silk suture and then
diathermised flush with the surface of the
bone (Figure 5). Neither craniectomy nor
craniotomy has been done. A decision is
taken not to attempt to pursue the venous
channel, or its communication(s), neither
under the bone nor to the sagittal sinus.
Such a step will be taken in case there is
any recurrence in the future. The postoperative recovery has been uneventful;
there were no wound complications; the
patient was sent home one week following
surgery (Figure 6).
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As the resected lesion was sent for
histopathological examination, the report
was read as follow: " macroscopic
description: an irregular piece of tissue
with a central cavity inside; microscopical
examination: sections show vascular lesion
comprises large and dilated central vessel
containing thrombus with features of
recanalization, surrounded by small
congested vessels. The appearances are
suggestive of arteriovenous connection,
could be due to malformation or old
trauma".
DISCUSSION
SP is a small circumscribed fluctuating
vascular swelling of the scalp that directly
communicates with the intracranial venous
system.5 SP was first described by Hecker
in 1845 as a soft midline subcutaneous
tumour connected to the venous system.5
However; it was also described in 1850 by
Stromeyer.6
Newton and Troost described it as a
communication between the extracranial
and intracranial venous circulation via
large, tortuous, thin walled vascular
channels.7 Volkmann described two types
of SP: "true sinus" which fills with
increased intracranial pressure and
disappears completely with compression
and "pseudo sinus", which fails to
disappear completely with compression.
They considered the latter to be angioma
or cavernoma of mainly venous
component. Three possible theories have
been postulated regarding the pathogenesis
of this anomaly, i.e., congenital,
spontaneous and traumatic. The congenital

108

theory is widely accepted.8 Heinke stated
that
vomiting,
forceful
coughing,
respiratory disturbances and other forces
might cause tearing of emissary veins at
the bone surface eventually resulting into a
communicating blood cyst on the skull
surface.9 Cohn stated that the endothelial
lining of the wall of the SP differentiates
the congenital type from the acquired
type.10 However, in the case we are
presenting here there is no sign of raised
intracranial pressure and the case is of
traumatic origin.
Most cases of SP are located near the
midline, the frontal region is most
frequently involved followed by the
parietal region.11 A lateral location is
unusual.12 Though Desai et al have
reported a frontal SP,13 however, they
stated that frontal SP with an orbital
extension had not been reported in the
literature. In this case it is found to be at
the fronto-temporal region.
Usually the patients are not symptomatic
and the problems are cosmetic.13 Rarely
there may be headache, giddiness and
vertigo.13 The primary concern is often
cosmetic, but common symptoms include
headaches, sensations of pressure or
fullness, or local pain.14 In this case, it was
the parents' concern about the cosmetic
appearance of their child rather than other
symptoms, or other possible complications
which were absent. Authors mention that
in rare cases, severe symptoms such as
bradycardia, bradypnoea,15 hearing loss,16
or dermatologic manifestation3 have been
described; these did not occur in this case;
the parents denied that their child had any
complaint. The varicosities tend to
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increase in size slowly, although there has
been a report of spontaneous regression. 17
The diagnosis of SP can be made by
the appearance of soft, fluctuant mass
located near the intracranial sinus, which
usually vary in size with change in
intracranial pressure.13 Digital subtraction
angiography (DSA) is diagnostic, as it
demonstrates the SP in the venous phase.
Carpenter et al stated that DSA had
confirmed the transosseous connection
with flow of blood from the superior
sagittal sinus to the overlying pericranial
varicosity and from the varicosity to an
adjacent intracranial vein.1 Magnetic
resonance imaging shows a signal void.11
The differential diagnosis includes
arteriovenous malformation, epicranial
varix, cavernoma, growing skull fracture,
eosinophilic
granuloma,
epidermoid
tumour, dermoid, meningocele and
encephalocele. Most cases appear to be
congenital in nature and are frequently
associated with vascular malformation,
haemangioma of the cerebellum or retina
as a part of the von Hippel-Lindau
syndrome, blue naevus syndrome, venous
cavernoma of the scalp and haemangioma
of the tongue.18 However, this case, we
think it was traumatic in origin as the
fracture site was clearly seen in the
radiological studies; the diagnosis has been
established on clinical, radiological and
histopathological grounds. Further followup is necessary to exclude the possible
development of other lesions mentioned in
the literature.
Although spontaneous regression of
the SP has been reported,17 however, most
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patients require removal of the sinus and
blocking the communicating veins13; this
has been done in this case. In keeping with
other author's findings, the occlusion of
this abnormal pathway has not been
reported to result in intracranial venous
hypertension.8 The possible complications
during surgery are haemorrhage and air
embolism,11 did not occur in this case.
Moreover, the histopathological findings,
in the specimen of this study, of partial
(mild) thrombosis, which was not enough
to cause the complete obliteration and
thrombosis, is, logically, not in
contradiction with others' reports of
spontaneous thrombosis.
CONCLUSION
SP a rare vascular disorder communicating
pericranial with intracranial venous
structures. It can be of congenital or
traumatic origin, and may have different
modes of clinical presentation. Clinical,
radiological and operative materials
subjected
for
histopathological
examination, all should be able to establish
the diagnosis. Since it may carry with it
life threatening complication(s) such as
haemorrhage, infection and air embolism,
therefore a high index of suspicion is
always warranted. Surgical excision, with
craniotomy, or craniectomy, should
provide a definitive treatment choice. Few
authors had, also, performed acrylic
cranioplasty after obliteration of the
vascular channels. However, follow-up is
mandatory to exclude recurrence or the
association of other lesion(s).
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A.

B.
Figure 1. The prominent sinus pericranii, A. on crying and B. while patient is under
anaesthesia, marked with indelible ink

A.
B.
Figure 2. A. and B. The plain skull X-ray films show diminished bone density at the site of the
lesion (please see arrows)
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B.

C.

E.

D.
Figure 3. The computerized tomography. A, B and C show the bony defect under the vascular
confluence of the anomaly, at the site of bone penetration as well as the site of bone fracture
(please see arrows). D and E show normal brain parenchyma

A.
B.
Figure 4. A and B The magnetic resonance venography showing the dilated vascular channels
draining into the superior sagittal sinus (see the arrows)
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A.

B.

C.
D.
Figure 5. A – D. The vascular anomaly as shown at operation and during the steps of dissection
and resection. The communicating draining veins have been disconnected

Figure 6. A post-operative picture showing the disappearance of the sinus pericranii
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َ ومَ َا وَاَم درو  َارةم  َ و مامَ :  َرَ دةورومط
َ
َ دةوا وة  وى اَام درو  َ  و مرَ  مامَ و ،  َرَ دةورومَط
نَ َ َ َو ى م  ب وانةم ف دةوا ، دذوارَ دةم طَ دط ر َيدةورو
َم م، ا فَ دمم م  وذى ب رل طوازة دط َ رىَ وى  وم َم َم و
َ ،  دطظ  َ ن ا دن ذام َم  ب َ ومَ و طَر ، َم
ة ممر ، َ َ ذ َ  َ مَ  دى وَ  ذىَ ذ اََ زارو ذ وىَ ددة
زةي ةمر ترد دومَ َ َ ً َ رَ اس( دةزط) َ ، َ وا زام
َ و ر َ وةكررط مَماَ َن ل دة رى َمَ ذ ظَ م . تاد َام مو ط
ماَ َرىط ، َرر ط مَماَ َة  و َ و م َىَ ل ظ، ى َ و طم
. وان زاروام َ ر و ر  زاروَ دةزة وذى اَ رةو
َ َ دظرر طم
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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﺠﻴﺏ ﺍﻟﻤﺤﻴﻁ ﻗﺤﻔﻲ  :ﺸﻭﻩ ﻭﻋﺎﺌﻲ ﺩﻤﻭﻱ ﻤﺘﻌﺭﺝ ﻏﻴﺭ ﺍﻋﺘﻴﺎﺩﻱ ﺍﻟﺤﺩﻭﺙ ﺭﻀﺤﻲ ﺍﻟﻤﻨﺸﺄ
ﻥ ﺍﻟﺠﻴﺏ ﺍﻟﻤﺤﻴﻁ ﻗﺤﻔﻲ ﻫﻭ ﺸﻭﻩ ﻭﺭﻴﺩﻱ ﻏﻴﺭ ﺍﻋﺘﻴﺎﺩﻱ ﺍﻟﺤﺩﻭﺙ ﻴﺘﻤﻴﺯ ﺒﺎﺘﹼﺼﺎل ﺍﻟﺩﻭﺍﻟﻲ ﺍﻟﻤﺤﻴﻁﻴﺔ ﺒﺎﻟﻘﺤﻑ ﺒﺠﻴﻭﺏ ﺍﻷﻡ
ﺍ
ﺍﻟﻘﺎﺴﻴﺔ .ﻭ ﻫﺫﻩ ﺍﻟﺩﻭﺍﻟﻲ ﺫﺍﺕ ﻋﻼﻗﺔ ﻤﺘﹼﺼﻠﺔ ﺒﺎﻟﻨﺴﻴﺞ ﺍﻟﻤﻜﻭﻥ ﻟﻠﻌﻅﻡ ﺍﻟﻘﺤﻔﻲ ﻭ ﻫﻲ ﻟﻬﺎ ﻗﺎﺒﻠﻴﺔ ﺍﻻﻤﺘﻼﺀ ﻭ ﻴﺨﺘﻠﻑ ﺤﺠﻤﻬﺎ ﻤﻊ

ﺍﻟﺘﻐﻴﺭﺍﺕ ﺒﺎﺭﺘﻔﺎﻉ ﺍﻟﻀﻐﻁ ﺩﺍﺨل ﺍﻟﺠﻤﺠﻤﺔ .ﺍ 
ﻥ ﺍﻷﻋﺭﺍﺽ ﺍﻟﺴﺭﻴﺭﻴﺔ ﺘﺸﻤل ﺍﻟﺼﺩﺍﻉ ﻭ ﺍﻟﺩﻭﺨﺔ ﻭ ﺸﻌﻭﺭ ﺍﻻﻤﺘﻼﺀ ﺃﻭ ﺍﻷﻟﻡ

ﺍﻟﻤﻭﻀﻌﻲ ﺃﻭ ﺍﻷﺫﻯ ﺍﻟﺠﻠﺩﻱ .ﺘﻘﺩﻡ ﺤﻀﻭﺭﻫﺎ ﻓﻲ ﻤﺠﻤﻭﻋﺔ ﻋﻤﺭ ﺍﻟﻁﻔﻭﻟﺔ ﺃﻜﺜﺭ ﻤﻥ ﺍﻟﻤﺠﺎﻤﻴﻊ ﺍﻟﻌﻤﺭﻴﺔ ﺍﻷﺨﺭﻯ ﻭ ﺘﺼﻴﺏ
ﻥ ﻤﻔﺭﺍﺱ ﺍﻟﺩﻤﺎﻍ ﻴﻜﺸﻑ ﺫﺍﺕ ﺍﻟﻤﻨﺸﺄ ﺍﻟﺭﻀﺤﻲ.
ﻻ ﺍ
ﺍﻟﺫﻜﻭﺭ ﺃﻜﺜﺭ ﻤﻥ ﺍﻻﻨﺎﺙ .ﺒﺎﻟﺭﻏﻡ ﻤﻥ ﻋﺩﻡ ﻤﻌﺭﻓﺔ ﻜﻴﻔﻴﺔ ﻤﻨﺸﺎﻫﺎ ،ﺍ ﹼ
ﻻ ﺃﻨﹼﻪ ﻻ ﻴﺨﻠﻭ ﻤﻥ ﺍﺤﺘﻤﺎل ﺍﻻﺨﺘﻼﻁﺎﺕ ﻗﺒل ﻭ ﺃﺜﻨﺎﺀ ﺍﻟﺘﺩﺍﺨﻼﺕ ﺍﻟﺠﺭﺍﺤﻴﺔ
ﺒﺎﻟﺭﻏﻡ ﻤﻥ ﺍﻨﹼﻪ ﻴﺜﻴﺭ ﺍﻟﻘﻠﻕ ﻭ ﺍﻻﻫﺘﻤﺎﻡ ﺍﻟﺠﻤﺎﻟﻲ ،ﺍ ﹼ

ﻥ ﺴﺒﺏ ﺍﻟﺘﺩﺍﺨل
ﻜﺎﻟﻨﺯﻑ ﺍﻟﺩﻤﻭﻱ ﻭ ﺍﻻﻟﺘﻬﺎﺏ ﻭ ﺍﻟﺴﺩ ﺍﻟﻬﻭﺍﺌﻲ .ﻫﻨﺎ ﻭﺼﻑ ﺴﺭﻴﺭﻱ ﻭ ﺸﻌﺎﻋﻲ ﻭ ﺃﺜﻨﺎﺀ ﺍﻟﺘﺩﺍﺨل ﺍﻟﺠﺭﺍﺤﻲ .ﺍ 

ﺍﻟﺠﺭﺍﺤﻲ ﻓﻲ ﻫﺫﻩ ﺍﻟﺤﺎﻟﺔ ﻫﻭ ﻗﻠﻕ ﻭﺍﻟﺩﻱ ﺍﻟﻁﻔل ﻋﻠﻰ ﺍﻟﻤﻅﻬﺭ ﺍﻟﺠﻤﺎﻟﻲ ﻟﻁﻔﻠﻬﻡ.
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