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The Func�onal Outcome of Internal Fixa�on by Anterior Pelvic Pla�ng & 
Posterior Percutaneous Iliosacral Screw in Tile Type-C Pelvic Ring Fracture.

 *Rahman MA1, Islam A2, Eskander SMF3, Rahman SA4, Nahar S5
Abstract 
Background: Pelvic fractures constitute one of the most severe orthopedic injuries causing significant mortality & morbidity. Unstable 

pelvic ring disruptions result from high-energy trauma and are associated with multiple concomitant injuries. Effective emergency medical 

services & proper definitive management must be ensured to save lives & reduce long-term complications. Objectives: To evaluate the 

functional outcome of internal fixation by anterior pelvic plating & posterior percutaneous iliosacral screw in Tile Type-C pelvic ring fracture. 

Materials and Methods: This prospective interventional study was conducted at the Department of Orthopedic Surgery, Dhaka Medical 

College & Hospital, Dhaka, for two years from July 2019 to June 2021. Patients of diagnosed Tile Type-C pelvic ring fractures were the study 

population. A total of 22 patients aged 18 to 60 years presenting within three weeks of injury were included in the study. Functional 

outcomes were evaluated six months after surgery according to Majeed Score. Results: According to Majeed score grading, the overall 

functional outcome of the study population revealed that 18 patients (81.82%) belonged to satisfactory (excellent + good), and four 

patients (18.18%) belonged to unsatisfactory (poor + fair) outcomes. Only 02 patients (9.09%) had wound infection, 02 patients (9.09%) had 

erectile dysfunction, 02 patients (9.09%) had urinary tract infection, 01 patient (4.55%) had implant loosening & 14 patients (63.63%) had 

no postoperative complications.  Conclusion and Recommendations: Internal fixation of Tile Type - C pelvic ring fractures by anterior pelvic 

plating and posterior per-cutaneous iliosacral screw are a satisfactory and effective management method for early mobilization and 

rehabilitation of the patients.

Introduc�on
Trauma�c disrup�on of the pelvic ring has become 
a major focus of orthopedic interest in the past 
two decades. Pelvic fractures cons�tute about 
1.5% to 3% of all skeletal injuries. Hossain et al. 
(2020) showed that bus accident was  the com-
monest cause of fracture pelvis in Bangladesh due 
to sub-op�mal roads, speeding, overtaking, 
reckless driving, unfit vehicles, and the violence of 
traffic rules/signs.1 This injury forms part of the 
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spectrum of polytrauma. The ini�al treatment of 
unstable pelvic ring injuries consists of bleeding 
management, hemodynamic restora�on, stabiliza-
�on of the pelvic ring, and a quick and accurate 
diagnosis and surgery. As a damage control proce-
dure, pa�ents are ini�ally stabilized with an exter-
nal fixator for temporary pelvic stabiliza�on. 
When the pa�ent’s hemodynamic state is stabi-
lized, defini�ve internal fixa�on surgery is 
performed, usually in 5 to 7 days.20 Black et al. 
(2016) reported decreasing mortality rates over 13 
years a�er ini�a�ng a mul�disciplinary ins�tu�on-
al protocol.4 All pa�ents with open pelvic fractures 
were managed according to the standard 
Advanced Trauma Life Support (ATLS) protocol, 
and an�bio�cs & an�-tetanus protocol were 
injected appropriately. Management course was 
different for each pa�ent depending on his/her 
hemodynamic status.2 Spanjersberg et al. (2009) 
showed that pelvic circumferen�al compression 
devices were effec�ve in stabilizing unstable pelvic *Correspondence:  E-mail: ashiqrahman.hf10@gmail.com
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fractures.3 Circumferen�al devices can be 
achieved by using a specially designed commercial 
device. Mortality was es�mated at 28% from 
mul�ple pooled studies but can be as high as 50% 
in open fractures. In a mul�center retrospec�ve 
review of 2551 pa�ents with pelvic ring injuries, 
mortali�es were closely associated with a 
concomitant so� �ssue injury.21 Pa�ents with 
unstable pelvic ring injuries and associated hemo-
dynamic instability or open fractures require 
immediate and aggressive surgical care. However, 
controversies remain concerning the choice and 
the sequence of the life-saving surgical procedure 
required. Schema�cally, four procedures are avail-
able to control pelvic bleeding in severely hypo-
tensive pa�ents acutely: immediate skeletal exter-
nal fixator, direct vessel liga�on, angiographic 
emboliza�on (which may control high-pressure 
arterial bleeding) and retroperitoneal pelvic pack-
ing to help control both high-pressure as well as 
low-pressure bleeding.5 Over the past decades, a 
“two hits” model of systemic inflammatory 
response in cri�cally injured pa�ents has been 
described. The ini�al trauma acted as the first hit 
that leads to the ini�a�on of an immune-inflam-
matory response, with poten�al interven�ons 
done during this period, such as surgical interven-
�ons being poten�al “Second hits,” driving a 
pa�ent towards a more systemic inflammatory 
response characterized by organ dysfunc�on and 
is a cause for later morbidity & mortality following 
acute trauma.8 An unstable pelvic fracture may be 
life-threatening and can be seen as “The Killing” 
fracture.7 If the ring is broken in one area and the 
fragments are displaced, there must be a fracture 
or disloca�on in another part of the ring. The 
stability of the pelvic ring depends upon the integ-
rity of the posterior weight-bearing sacroiliac com-
plex, with the major sacroiliac, sacrotuberous, and 
sacrospinous ligaments. The extremely strong 
posterior sacroiliac ligament maintains the normal 
posi�on of the sacrum in the pelvic ring, and the 

en�re complex has the appearance of a suspen-
sion bridge. The lesion in the anterior part of the 
ring is less cri�cal in the stability of a pelvic ring 
that is intact posteriorly.10 Various surgical op�ons 
for anterior ring fixa�on include an external 
fixator, retrograde retropubic screw, and plate. 
The most commonly used surgical approach is a 
pfannens�el-type incision for symphyseal disrup-
�on and medial ramus fracture. For the plate 
fixa�on of the displaced lateral ramus fracture & 
anterior column, an ilioinguinal approach is widely 
used as the exposure of choice, which may require 
a long opera�on �me, me�culous handling 
around the neurovascular bundle, and significant 
blood loss. Based on the current concept of mini-
mally invasive surgery that emphasizes less �ssue 
dissec�on, the modified stoop approach has been 
introduced to treat pelvic-acetabular fractures, 
allowing easy exposure of the pelvic brim, where 
bone quality is op�mal for screw fixa�on.8 Biome-
chanical studies showed that the best stability in 
type - C pelvic ring fractures can be achieved by 
internal fixa�on of the posterior and anterior 
pelvic injuries.22 Unstable pelvic ring injuries are 
frequently associated with various types of com-
bined injuries. The conserva�ve treatment of 
these injuries had been disappoin�ng. Early rigid 
fixa�on and anatomical reduc�on of the pelvic 
ring are recommended to reduce mortality and 
allow early ambula�on. The complicated ver�cal 
shear type of injury, an unstable lateral compres-
sion injury, or external rota�on instability requires 
anatomical reduc�on, anteriorly and posteriorly. 
Displaced unstable pelvic ring injuries are com-
monly associated with the disrupted osteoar�cu-
lar junc�on of the sacroiliac joint. Pla�ng or sacral 
bars are widely used for posterior lesions, but they 
need wide exposure, which may be suscep�ble to 
infec�on & post-opera�ve complica�ons. Given 
these problems, the percutaneous iliosacral screw 
fixa�on is a far less invasive technique than those 
of previous op�ons and sacral fractures commonly 

encountered in unstable pelvic ring injuries.13 
Reduc�on of a hemipelvis involves a combina�on 
of trac�on and rota�on to correct the deformity. 
For unstable pelvic ring injury, the anterior ring is 
fixed with a plate, and posterior fixa�on is aided 
by an accurate defini�on of the injury pa�ern 
using preopera�ve trac�on, early surgical treat-
ment, and iden�fica�on of posterior sacral forami-
na, which are used as a guide to allow accurate 
screw placement into the Sacrum. The technique 
risked damage to the L5 and S1 nerve roots and 
iliac vessels anterior to the body of the sacrum and 
the sacral nerve roots within the vertebral canal, 
and it requires excellent radiographic technique 
and a thorough understanding of the three-di-
mensional anatomy of the pelvis. In unstable 
pelvic ring injuries, good results were also report-
ed with percutaneous iliosacral screw fixa�on.14 
The purpose of the study is to evaluate the func-
�onal outcome of the pa�ents treated with anteri-
or pelvic pla�ng & posterior percutaneous iliosa-
cral screw fixa�on in Tile Type-C pelvic ring 
fracture.
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1.5% to 3% of all skeletal injuries. Hossain et al. 
(2020) showed that bus accident was  the com-
monest cause of fracture pelvis in Bangladesh due 
to sub-op�mal roads, speeding, overtaking, 
reckless driving, unfit vehicles, and the violence of 
traffic rules/signs.1 This injury forms part of the 

spectrum of polytrauma. The ini�al treatment of 
unstable pelvic ring injuries consists of bleeding 
management, hemodynamic restora�on, stabiliza-
�on of the pelvic ring, and a quick and accurate 
diagnosis and surgery. As a damage control proce-
dure, pa�ents are ini�ally stabilized with an exter-
nal fixator for temporary pelvic stabiliza�on. 
When the pa�ent’s hemodynamic state is stabi-
lized, defini�ve internal fixa�on surgery is 
performed, usually in 5 to 7 days.20 Black et al. 
(2016) reported decreasing mortality rates over 13 
years a�er ini�a�ng a mul�disciplinary ins�tu�on-
al protocol.4 All pa�ents with open pelvic fractures 
were managed according to the standard 
Advanced Trauma Life Support (ATLS) protocol, 
and an�bio�cs & an�-tetanus protocol were 
injected appropriately. Management course was 
different for each pa�ent depending on his/her 
hemodynamic status.2 Spanjersberg et al. (2009) 
showed that pelvic circumferen�al compression 
devices were effec�ve in stabilizing unstable pelvic 
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fractures.3 Circumferen�al devices can be 
achieved by using a specially designed commercial 
device. Mortality was es�mated at 28% from 
mul�ple pooled studies but can be as high as 50% 
in open fractures. In a mul�center retrospec�ve 
review of 2551 pa�ents with pelvic ring injuries, 
mortali�es were closely associated with a 
concomitant so� �ssue injury.21 Pa�ents with 
unstable pelvic ring injuries and associated hemo-
dynamic instability or open fractures require 
immediate and aggressive surgical care. However, 
controversies remain concerning the choice and 
the sequence of the life-saving surgical procedure 
required. Schema�cally, four procedures are avail-
able to control pelvic bleeding in severely hypo-
tensive pa�ents acutely: immediate skeletal exter-
nal fixator, direct vessel liga�on, angiographic 
emboliza�on (which may control high-pressure 
arterial bleeding) and retroperitoneal pelvic pack-
ing to help control both high-pressure as well as 
low-pressure bleeding.5 Over the past decades, a 
“two hits” model of systemic inflammatory 
response in cri�cally injured pa�ents has been 
described. The ini�al trauma acted as the first hit 
that leads to the ini�a�on of an immune-inflam-
matory response, with poten�al interven�ons 
done during this period, such as surgical interven-
�ons being poten�al “Second hits,” driving a 
pa�ent towards a more systemic inflammatory 
response characterized by organ dysfunc�on and 
is a cause for later morbidity & mortality following 
acute trauma.8 An unstable pelvic fracture may be 
life-threatening and can be seen as “The Killing” 
fracture.7 If the ring is broken in one area and the 
fragments are displaced, there must be a fracture 
or disloca�on in another part of the ring. The 
stability of the pelvic ring depends upon the integ-
rity of the posterior weight-bearing sacroiliac com-
plex, with the major sacroiliac, sacrotuberous, and 
sacrospinous ligaments. The extremely strong 
posterior sacroiliac ligament maintains the normal 
posi�on of the sacrum in the pelvic ring, and the 

en�re complex has the appearance of a suspen-
sion bridge. The lesion in the anterior part of the 
ring is less cri�cal in the stability of a pelvic ring 
that is intact posteriorly.10 Various surgical op�ons 
for anterior ring fixa�on include an external 
fixator, retrograde retropubic screw, and plate. 
The most commonly used surgical approach is a 
pfannens�el-type incision for symphyseal disrup-
�on and medial ramus fracture. For the plate 
fixa�on of the displaced lateral ramus fracture & 
anterior column, an ilioinguinal approach is widely 
used as the exposure of choice, which may require 
a long opera�on �me, me�culous handling 
around the neurovascular bundle, and significant 
blood loss. Based on the current concept of mini-
mally invasive surgery that emphasizes less �ssue 
dissec�on, the modified stoop approach has been 
introduced to treat pelvic-acetabular fractures, 
allowing easy exposure of the pelvic brim, where 
bone quality is op�mal for screw fixa�on.8 Biome-
chanical studies showed that the best stability in 
type - C pelvic ring fractures can be achieved by 
internal fixa�on of the posterior and anterior 
pelvic injuries.22 Unstable pelvic ring injuries are 
frequently associated with various types of com-
bined injuries. The conserva�ve treatment of 
these injuries had been disappoin�ng. Early rigid 
fixa�on and anatomical reduc�on of the pelvic 
ring are recommended to reduce mortality and 
allow early ambula�on. The complicated ver�cal 
shear type of injury, an unstable lateral compres-
sion injury, or external rota�on instability requires 
anatomical reduc�on, anteriorly and posteriorly. 
Displaced unstable pelvic ring injuries are com-
monly associated with the disrupted osteoar�cu-
lar junc�on of the sacroiliac joint. Pla�ng or sacral 
bars are widely used for posterior lesions, but they 
need wide exposure, which may be suscep�ble to 
infec�on & post-opera�ve complica�ons. Given 
these problems, the percutaneous iliosacral screw 
fixa�on is a far less invasive technique than those 
of previous op�ons and sacral fractures commonly 
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Reduc�on of a hemipelvis involves a combina�on 
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fixed with a plate, and posterior fixa�on is aided 
by an accurate defini�on of the injury pa�ern 
using preopera�ve trac�on, early surgical treat-
ment, and iden�fica�on of posterior sacral forami-
na, which are used as a guide to allow accurate 
screw placement into the Sacrum. The technique 
risked damage to the L5 and S1 nerve roots and 
iliac vessels anterior to the body of the sacrum and 
the sacral nerve roots within the vertebral canal, 
and it requires excellent radiographic technique 
and a thorough understanding of the three-di-
mensional anatomy of the pelvis. In unstable 
pelvic ring injuries, good results were also report-
ed with percutaneous iliosacral screw fixa�on.14 
The purpose of the study is to evaluate the func-
�onal outcome of the pa�ents treated with anteri-
or pelvic pla�ng & posterior percutaneous iliosa-
cral screw fixa�on in Tile Type-C pelvic ring 
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Introduc�on
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1.5% to 3% of all skeletal injuries. Hossain et al. 
(2020) showed that bus accident was  the com-
monest cause of fracture pelvis in Bangladesh due 
to sub-op�mal roads, speeding, overtaking, 
reckless driving, unfit vehicles, and the violence of 
traffic rules/signs.1 This injury forms part of the 

Resultsspectrum of polytrauma. The ini�al treatment of 
unstable pelvic ring injuries consists of bleeding 
management, hemodynamic restora�on, stabiliza-
�on of the pelvic ring, and a quick and accurate 
diagnosis and surgery. As a damage control proce-
dure, pa�ents are ini�ally stabilized with an exter-
nal fixator for temporary pelvic stabiliza�on. 
When the pa�ent’s hemodynamic state is stabi-
lized, defini�ve internal fixa�on surgery is 
performed, usually in 5 to 7 days.20 Black et al. 
(2016) reported decreasing mortality rates over 13 
years a�er ini�a�ng a mul�disciplinary ins�tu�on-
al protocol.4 All pa�ents with open pelvic fractures 
were managed according to the standard 
Advanced Trauma Life Support (ATLS) protocol, 
and an�bio�cs & an�-tetanus protocol were 
injected appropriately. Management course was 
different for each pa�ent depending on his/her 
hemodynamic status.2 Spanjersberg et al. (2009) 
showed that pelvic circumferen�al compression 
devices were effec�ve in stabilizing unstable pelvic 

This prospec�ve interven�onal study was 
conducted at the Department of Orthopedic 
surgery, Dhaka Medical College & Hospital, Dhaka, 
for two years from July 2019 to June 2021. 
Pa�ents of diagnosed unilateral or bilateral Tile 
Type-C pelvic ring fractures were the study popu-
la�on. A total of 22 pa�ents aged 18 to 60 years 
presen�ng within three weeks of injury were 
included in the study. Func�onal outcome were 
evaluated six months a�er surgery according to 
Majeed Score. Data included demography of the 
pa�ents, mechanism of injuries, associated 
injuries, emergency interven�ons, fracture types, 
post-opera�ve complica�ons & length of hospital 
stay. Morbidly obese pa�ents, pa�ents with 

Materials and Methods
Table 1 shows the distribu�on of pa�ents by age. 
In this study, the highest number of pa�ents, 
08(36.36%), were observed in the third decade, 
and the lowest number, 01(4.55%), was observed 
in the second decade. The mean age was 
37.82±14.82 years, ranging from 18 to 60 years. 
Among 22 pa�ents, 18(81.82%) were male, and 
04(18.18%) were female (Figure 1). Maximum 
pa�ents 10(45.45%) had right side injury, 
07(31.82%) had bilateral injury & 05(22.73%) had 
le� side involvement (Table 2). In this series out of 
22 pa�ents 8(36.36%) were worker, 6(27.27%) 
service holder, 4(18.18%) student, 2(9.09%) 
businessman and 2(9.09%) driver (Figure 2).  
Regarding the associated injury, it was observed 
that 01(4.55%) pa�ent had an associated open 
fracture sha� of �bia-fibula, 01(4.55%) pa�ent 
had fracture patella, 01(4.55%) pa�ent had 
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fractures.3 Circumferen�al devices can be 
achieved by using a specially designed commercial 
device. Mortality was es�mated at 28% from 
mul�ple pooled studies but can be as high as 50% 
in open fractures. In a mul�center retrospec�ve 
review of 2551 pa�ents with pelvic ring injuries, 
mortali�es were closely associated with a 
concomitant so� �ssue injury.21 Pa�ents with 
unstable pelvic ring injuries and associated hemo-
dynamic instability or open fractures require 
immediate and aggressive surgical care. However, 
controversies remain concerning the choice and 
the sequence of the life-saving surgical procedure 
required. Schema�cally, four procedures are avail-
able to control pelvic bleeding in severely hypo-
tensive pa�ents acutely: immediate skeletal exter-
nal fixator, direct vessel liga�on, angiographic 
emboliza�on (which may control high-pressure 
arterial bleeding) and retroperitoneal pelvic pack-
ing to help control both high-pressure as well as 
low-pressure bleeding.5 Over the past decades, a 
“two hits” model of systemic inflammatory 
response in cri�cally injured pa�ents has been 
described. The ini�al trauma acted as the first hit 
that leads to the ini�a�on of an immune-inflam-
matory response, with poten�al interven�ons 
done during this period, such as surgical interven-
�ons being poten�al “Second hits,” driving a 
pa�ent towards a more systemic inflammatory 
response characterized by organ dysfunc�on and 
is a cause for later morbidity & mortality following 
acute trauma.8 An unstable pelvic fracture may be 
life-threatening and can be seen as “The Killing” 
fracture.7 If the ring is broken in one area and the 
fragments are displaced, there must be a fracture 
or disloca�on in another part of the ring. The 
stability of the pelvic ring depends upon the integ-
rity of the posterior weight-bearing sacroiliac com-
plex, with the major sacroiliac, sacrotuberous, and 
sacrospinous ligaments. The extremely strong 
posterior sacroiliac ligament maintains the normal 
posi�on of the sacrum in the pelvic ring, and the 

en�re complex has the appearance of a suspen-
sion bridge. The lesion in the anterior part of the 
ring is less cri�cal in the stability of a pelvic ring 
that is intact posteriorly.10 Various surgical op�ons 
for anterior ring fixa�on include an external 
fixator, retrograde retropubic screw, and plate. 
The most commonly used surgical approach is a 
pfannens�el-type incision for symphyseal disrup-
�on and medial ramus fracture. For the plate 
fixa�on of the displaced lateral ramus fracture & 
anterior column, an ilioinguinal approach is widely 
used as the exposure of choice, which may require 
a long opera�on �me, me�culous handling 
around the neurovascular bundle, and significant 
blood loss. Based on the current concept of mini-
mally invasive surgery that emphasizes less �ssue 
dissec�on, the modified stoop approach has been 
introduced to treat pelvic-acetabular fractures, 
allowing easy exposure of the pelvic brim, where 
bone quality is op�mal for screw fixa�on.8 Biome-
chanical studies showed that the best stability in 
type - C pelvic ring fractures can be achieved by 
internal fixa�on of the posterior and anterior 
pelvic injuries.22 Unstable pelvic ring injuries are 
frequently associated with various types of com-
bined injuries. The conserva�ve treatment of 
these injuries had been disappoin�ng. Early rigid 
fixa�on and anatomical reduc�on of the pelvic 
ring are recommended to reduce mortality and 
allow early ambula�on. The complicated ver�cal 
shear type of injury, an unstable lateral compres-
sion injury, or external rota�on instability requires 
anatomical reduc�on, anteriorly and posteriorly. 
Displaced unstable pelvic ring injuries are com-
monly associated with the disrupted osteoar�cu-
lar junc�on of the sacroiliac joint. Pla�ng or sacral 
bars are widely used for posterior lesions, but they 
need wide exposure, which may be suscep�ble to 
infec�on & post-opera�ve complica�ons. Given 
these problems, the percutaneous iliosacral screw 
fixa�on is a far less invasive technique than those 
of previous op�ons and sacral fractures commonly 

encountered in unstable pelvic ring injuries.13 
Reduc�on of a hemipelvis involves a combina�on 
of trac�on and rota�on to correct the deformity. 
For unstable pelvic ring injury, the anterior ring is 
fixed with a plate, and posterior fixa�on is aided 
by an accurate defini�on of the injury pa�ern 
using preopera�ve trac�on, early surgical treat-
ment, and iden�fica�on of posterior sacral forami-
na, which are used as a guide to allow accurate 
screw placement into the Sacrum. The technique 
risked damage to the L5 and S1 nerve roots and 
iliac vessels anterior to the body of the sacrum and 
the sacral nerve roots within the vertebral canal, 
and it requires excellent radiographic technique 
and a thorough understanding of the three-di-
mensional anatomy of the pelvis. In unstable 
pelvic ring injuries, good results were also report-
ed with percutaneous iliosacral screw fixa�on.14 
The purpose of the study is to evaluate the func-
�onal outcome of the pa�ents treated with anteri-
or pelvic pla�ng & posterior percutaneous iliosa-
cral screw fixa�on in Tile Type-C pelvic ring 
fracture.

acetabular fracture, complete spinal injury, 
dysmorphic sacrum and pa�ents who lost follow 
up were excluded from the study.
Before the commencement of the study, the 
protocol was approved by a research review com-
mi�ee of the department of Orthopedic surgery, 
DMCH. The ethical clearance was obtained from 
the ethical review commi�ee of DMCH. A�er 
wri�en and valid consent from all voluntarily 
agreed par�cipants data were collected with a 
pre-tested structured ques�onnaire containing 
history, clinical examina�on, laboratory inves�ga-
�ons, pre-opera�ve, per-opera�ve, and post-op-
era�ve follow-up findings, and complica�ons. 
Collected data were analyzed using the so�ware 
SPSS (Sta�s�cal Package for Social Sciences) 
version 23.0 for windows. Descrip�ve sta�s�cs 
were used to analyze the data. Analyzed data 
were presented in tables and charts with appro-
priate interpreta�ons.
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Introduc�on
Bronchial asthma is a common chronic disease 
affec�ng any age, race and socio- economic class 
globally and its prevalence is changing upwards 
worldwide.1 The prevalence of asthma in the 
developing as well as developed world has 
increased over the recent decade. The increase in 
prevalence may be due to changes in life style, 
rapid industrializa�on and increase in air pollu�on. 
The surveys in adults show the high prevalence of 

asthma symptoms and reduced lung func�on in 
lower socio-economic group.2-5
Bronchial asthma is a chronic relapsing inflamma-
tory disorder with increased responsiveness of 
tracheobronchial tree to various s�muli, resul�ng 
in paroxysmal contrac�on of bronchial airways. It 
refers to a condi�on of subjects with widespread 
narrowing of the bronchial airways which changes 
in severity over short periods of �me, either spon-
taneously or under treatment, and is not due to 
cardiovascular disease.6
 As an example, asthma may be defined as a 
chronic inflammatory disorder of the airways in 
which many cell types play a role, in par�cular 
mast cells, eosinophils, and T lymphocytes.7 In 
suscep�ble individuals, this inflamma�on causes 
recurrent episodes of wheezing, breathlessness, 
chest �ghtness, and cough par�cularly at night 
and/or in the early morning. The inflamma�on 
also causes an associated increase in airway 
responsiveness to a variety of s�muli.8 “Reac�ve 
airways dysfunc�on syndrome (RADS)" refers to 

the non-immunologic provoca�on of prolonged 
bronchial hyper responsiveness and airflow 
obstruc�on by exposure to an inhaled irritant.9 
Seven million people are suffering from bronchial 
asthma in Bangladesh. But scanty data is available 
to explain the risk factors for asthma in Bangla-
desh.10 The prevalence of asthma symptoms 
exhibits large geographic varia�ons, even among 
gene�cally similar groups, which suggests that 
differences may reflect varia�on in environmental 
factors.11 Epidemiologic studies have demonstrat-
ed associa�ons between asthma and exposure to 
household allergens, pets, tobacco smoke and 
environmental pollu�on, as well as sex, obesity, 
number of siblings and birth order and maternal 
educa�on.12-18 
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Table I: Demographic informa�on of study 
popula�on (N=22).

Table II: Mode of injury of the study popula-
�on (N=22).

fracture calcaneum, 01(4.55%) pa�ent had 
fracture sha� of fibula, 01(4.55%) pa�ent had 
fracture distal radius, 04(18.18%) pa�ent had  
urethral injury, 02(9.09%) pa�ent had a neurologi-
cal injury, 01(4.55%) pa�ent had Morel-Lavallee 
lesion, 01(4.55%) pa�ent had  chest injury, and 
08(36.36%) pa�ent had no associated injury 
(Table 3). The mean dura�on of hospital stay was 
24.09±10.14 days, with a range from 14 to 64 
days. Moreover, most pa�ents stay at the hospital 
for 21 to 30 days (Table 4). The func�onal 
outcome revealed that 18 pa�ents (81.82%) 
belonged to sa�sfactory & 04 pa�ents (18.18%) 
belonged to unsa�sfactory (Figure 3).

Figure 1 : Pie chart showing the distribu�on 
of the pa�ents by gender.

Figure 2 : Bar diagram showing the distribu-
�on of the pa�ents by occupa�onal status.

18.18

81.82

Male Female

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%
0.00%

Characteris�c Frequency Percentage 

Bus accident

Truck accident
Fall of a heavy object

Motorcycle accident
Car accident
CNG has driven 3 
wheeler

Fall from a height 
of more than 12 feet

Mode of injury

Side of Injury
Right
Le�
Bilateral

6
5
3

3

2

2
1

10
5
7

27.27
22.73
13.64

13.64

9.09

9.09
4.55

45.45
22.73
31.82

Characteris�c  Frequency  Percentage  
Age (in years)  

18-20 1 4.55 
21-30 8 36.36 
31-40 6 27.27  
41-50 3 13.64 
51-60 4 18.18  
Total  22 100 

Mean±SD  37.82±14.82  
Range   (18 – 60) 

Gender 
Male 18 81.82 

Female  4 18.18  
Occupa�onal s tatus 

Worker  8 36.36 
Service Holder  6 27.27  

Student  5 22.73 
Businessman  2 9.09 

Driver  2 9.09 
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Introduc�on
Bronchial asthma is a common chronic disease 
affec�ng any age, race and socio- economic class 
globally and its prevalence is changing upwards 
worldwide.1 The prevalence of asthma in the 
developing as well as developed world has 
increased over the recent decade. The increase in 
prevalence may be due to changes in life style, 
rapid industrializa�on and increase in air pollu�on. 
The surveys in adults show the high prevalence of 

asthma symptoms and reduced lung func�on in 
lower socio-economic group.2-5
Bronchial asthma is a chronic relapsing inflamma-
tory disorder with increased responsiveness of 
tracheobronchial tree to various s�muli, resul�ng 
in paroxysmal contrac�on of bronchial airways. It 
refers to a condi�on of subjects with widespread 
narrowing of the bronchial airways which changes 
in severity over short periods of �me, either spon-
taneously or under treatment, and is not due to 
cardiovascular disease.6
 As an example, asthma may be defined as a 
chronic inflammatory disorder of the airways in 
which many cell types play a role, in par�cular 
mast cells, eosinophils, and T lymphocytes.7 In 
suscep�ble individuals, this inflamma�on causes 
recurrent episodes of wheezing, breathlessness, 
chest �ghtness, and cough par�cularly at night 
and/or in the early morning. The inflamma�on 
also causes an associated increase in airway 
responsiveness to a variety of s�muli.8 “Reac�ve 
airways dysfunc�on syndrome (RADS)" refers to 

the non-immunologic provoca�on of prolonged 
bronchial hyper responsiveness and airflow 
obstruc�on by exposure to an inhaled irritant.9 
Seven million people are suffering from bronchial 
asthma in Bangladesh. But scanty data is available 
to explain the risk factors for asthma in Bangla-
desh.10 The prevalence of asthma symptoms 
exhibits large geographic varia�ons, even among 
gene�cally similar groups, which suggests that 
differences may reflect varia�on in environmental 
factors.11 Epidemiologic studies have demonstrat-
ed associa�ons between asthma and exposure to 
household allergens, pets, tobacco smoke and 
environmental pollu�on, as well as sex, obesity, 
number of siblings and birth order and maternal 
educa�on.12-18 

DiscussionTable III: Distribu�on of pa�ents according to 
associated injuries (n=22).

This prospec�ve interven�onal study was carried 
out to evaluate the radiological outcomes of the 
Tile Type-C pelvic ring fracture. Twenty-two 
pa�ents with unstable pelvic ring fractures (Tile 
Type-C) were enrolled in this study within three 
weeks of incidence. They were admi�ed to Dhaka 
Medical College & Hospital (DMCH) from July 2019 
to June 2021. In this study, the highest number of 
pa�ents, 09(40.91%), were in the third decade, 
and the lowest number, 03(13.64%), were in the 
fi�h decade. The mean age was 37.82±14.82 
years, ranging from 18 to 60 years. Similarly, 
Mardanpour and Rahbar (2013), Moon et al. 
(2014) & Hossain et al. (2020) have observed 
almost iden�cal mean ages of the pa�ents, which 
were 37±10 years, 42.4 years & 37.75±13.4 
years.12,13,1 In this current series, it was 
observed that among 22 pa�ents, 18 (81.82%) 
were male, and 04(18.18%) were female. Similarly, 
Mardanpour and Rahbar (2013) showed that out 
of 27 pa�ents with C-Type pelvic ring injuries, 22 
(81.48%) were male & 05 (18.52%) were female 
pa�ents.13 Kokubo et al. (2017) showed that out 
of 31 pa�ents, 24(77.42%) were male & 
07(22.58%) were female pa�ents.14 In this series, 
it was observed that RTA caused most of the 
(86.36%) fractures, others due to falling from 
height (9.09%), and the fall of a heavy object 
(4.55%). Similarly, Mardanpour and Rahbar (2013) 
showed that the most frequent mode of injury in 
RTA is about 91%.13 Moon et al. (2014) showed 
that 75.47% of pelvic fractures are due to road 
traffic accidents, crush injuries in 11.32% of cases, 
falls in 7.55% of cases & falls of heavy objects in 
5.66% of cases.12 Mohammed (2004) observed 
that the cause of injury was a road traffic accident 
in 92.1% of pa�ents and a fall from height in 7.9% 
of pa�ents.15 Regarding associated injuries in this 
series, it was observed that 04(18.18%) pa�ents 
had associated urethral injury, 04(18.18%) 
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Figure 3 : Pie Chart showing the final func-
�onal outcome.

18.18

81.82

Sa�sfactory Unsa�sfactory

Table IV: Distribu�on of pa�ents according to 
hospital stay (n=22).

Hospital stay (days) Frequency Percentage 

(11-20) 8 36.36 
21-30 11 50 

>30 3 13.64 
Total 22 100 

Mean±SD 24.09±10.14 
Range (min-max) (14 – 64) 

Func�onal Outcome

pa�ents had lower limb fractures, 01(4.55%) 
pa�ents had associated upper limb fractures, 
02(9.09%) pa�ent with associated lumbosacral 
plexus injury, 01(4.55%) pa�ent had associated 
chest injury, 01(4.55%) pa�ent had associated 
perineal injury, 01(4.55%) pa�ents had associated 
Morel-Lavallee lesion & 36.36% pa�ents had no 
associated injury. Similarly, Vidyarthi and Nayak 
(2018) showed that 17.6% had associated lower 
limb fracture, 14.3% of pa�ents had associated 
upper limb fracture, and 12.7% had associated 
urethral injury.17 Hossain et al. (2020) showed 
that 16.09% of pa�ents had associated urethral 
injuries & 12.93% of pa�ents had associated lower 
limb fractures.1 Mardanpour and Rahbar. (2013) 
showed that 31.5% had a urologic injury, 29% had 
neurological injuries, 15.7% had an 
intra-abdominal hemorrhage, and 5.2% had a 
head injury.13 Choy et al. (2012) showed that 53% 
of the pa�ents had associated injuries or other site 
fractures.10 Mohammed (2004) included 
thirty-eight pa�ents in his study, and 84.2% of 
pa�ents had associated injuries.15 Regarding 
emergency interven�ons, it was observed in this 
study that an anterior external fixator was applied 
in 5(22.73%) pa�ents, suprapubic cystostomy was 
done in 4(18.18%), upper �bial skeletal trac�on 
was given in 4(18.18%), tube thoracostomy done 
in 1(4.55%) & colostomy done in 01(4.55%) 
pa�ent. Similarly, Hossain et al. (2020) showed 
that in 15% of cases anterior external fixator was 
applied, tube thoracostomy was done in 6%, 
suprapubic cystostomy in 17%, laparotomy in 3% 
& upper �bial skeletal trac�on in 10% cases.1 The 
�me interval between the injury & the opera�on 
was observed in this study that a maximum of 
pa�ents 12(54.55%) were operated within 08-14 
days, 09(40.90%) a�er 14 days & 01(4.55%) within 
5-7 days a�er admission. Similarly, in the study of 
Kokubo et al. (2017), the �me interval between 
injury & the opera�on was 0-18 days.14 In the 
study of Oh et al. (2016), the �me interval was 

17.4 days and ranged from 11 to 30 days.8 In the 
study of Moon et al. (2014), the mean �me from 
injury to opera�on was 7.8 days (range: 4-19 
days).12 In the study of Hasan-khani and 
Omidi-Kashani (2013), all pa�ents were operated 
on within 15 days of injury.2 In this current study, 
it was observed that the mean dura�on of hospital 
stay was 24.09±10.14 days with a range from 14 to 
64 days. Similarly, Rafael Portela et al. (2019) 
showed that the mean �me between admission & 
hospital discharge was 31.9 days.20 Wu et al. 
(2021) the average dura�on of hospital stay was 
22.2 days with a range of 6 to 61 days.18 
Mohammed (2004) reported that the total 
hospital stay was 29 days, ranging from 14 to 75 
days.15 This current study observed postopera�ve 
complica�ons in 36.36% of cases. Among them 
02(9.09%) pa�ents had wound infec�on, 
02(9.09%) developed erec�le dysfunc�on & 
02(9.09%) developed urinary tract infec�on, 
01(4.55%) pa�ent developed screw loosening & 
01(4.55%) pa�ent developed pelvic obliquity. 
Similarly, in the study of Mardanpour and Rahbar 
(2013), 10.5% of pa�ents developed deep wound 
infec�ons, and 5.2% developed urinary tract 
infec�ons.13 2.6% of pa�ents had device failure, 
and 5.2% developed pelvic obliquity. In this series, 
func�onal outcome was assessed according to 
Majeed score which is made up of 07 sec�ons: 
pain (30 points), work (20 points), si�ng (10 
points), sexual intercourse (4 points), walking aids 
(12 points), unaided gait (12 points) & walking 
distance (12 points). Out of a perfect Majeed score 
of 100 points, it was observed that the mean 
Majeed score in this study was 80.95±10.78. 
According to score grading in this study, excellent 
12(54.55%), good 6(27.27%), fair 03(13.64%) & 
poor 01(4.55%). Similarly, in the study of Moon et 
al. (2014) the func�onal outcomes were excellent 
in 67.92% cases, good in 28.30% cases, fair in 
3.77% cases. 

Associated injury Frequency Percentage 

Fracture patella
Fracture calcaneum
Fracture sha� of fibula
Distal radial fracture

Urethral injury
Neurological injury
Perineal injury
Morel-Lavallee lesion
Chest injury

Orthopedic injury

Non-orthopedic injury

1

1
1
1
1

4
2
1
1
1

4.55

4.55
4.55
4.55
4.55

18.18
9.09
4.55
4.55
4.55

Open fracture shaft 
of tibia-�bula
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Introduc�on
Bronchial asthma is a common chronic disease 
affec�ng any age, race and socio- economic class 
globally and its prevalence is changing upwards 
worldwide.1 The prevalence of asthma in the 
developing as well as developed world has 
increased over the recent decade. The increase in 
prevalence may be due to changes in life style, 
rapid industrializa�on and increase in air pollu�on. 
The surveys in adults show the high prevalence of 

asthma symptoms and reduced lung func�on in 
lower socio-economic group.2-5
Bronchial asthma is a chronic relapsing inflamma-
tory disorder with increased responsiveness of 
tracheobronchial tree to various s�muli, resul�ng 
in paroxysmal contrac�on of bronchial airways. It 
refers to a condi�on of subjects with widespread 
narrowing of the bronchial airways which changes 
in severity over short periods of �me, either spon-
taneously or under treatment, and is not due to 
cardiovascular disease.6
 As an example, asthma may be defined as a 
chronic inflammatory disorder of the airways in 
which many cell types play a role, in par�cular 
mast cells, eosinophils, and T lymphocytes.7 In 
suscep�ble individuals, this inflamma�on causes 
recurrent episodes of wheezing, breathlessness, 
chest �ghtness, and cough par�cularly at night 
and/or in the early morning. The inflamma�on 
also causes an associated increase in airway 
responsiveness to a variety of s�muli.8 “Reac�ve 
airways dysfunc�on syndrome (RADS)" refers to 

the non-immunologic provoca�on of prolonged 
bronchial hyper responsiveness and airflow 
obstruc�on by exposure to an inhaled irritant.9 
Seven million people are suffering from bronchial 
asthma in Bangladesh. But scanty data is available 
to explain the risk factors for asthma in Bangla-
desh.10 The prevalence of asthma symptoms 
exhibits large geographic varia�ons, even among 
gene�cally similar groups, which suggests that 
differences may reflect varia�on in environmental 
factors.11 Epidemiologic studies have demonstrat-
ed associa�ons between asthma and exposure to 
household allergens, pets, tobacco smoke and 
environmental pollu�on, as well as sex, obesity, 
number of siblings and birth order and maternal 
educa�on.12-18 
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This prospec�ve interven�onal study was carried 
out to evaluate the radiological outcomes of the 
Tile Type-C pelvic ring fracture. Twenty-two 
pa�ents with unstable pelvic ring fractures (Tile 
Type-C) were enrolled in this study within three 
weeks of incidence. They were admi�ed to Dhaka 
Medical College & Hospital (DMCH) from July 2019 
to June 2021. In this study, the highest number of 
pa�ents, 09(40.91%), were in the third decade, 
and the lowest number, 03(13.64%), were in the 
fi�h decade. The mean age was 37.82±14.82 
years, ranging from 18 to 60 years. Similarly, 
Mardanpour and Rahbar (2013), Moon et al. 
(2014) & Hossain et al. (2020) have observed 
almost iden�cal mean ages of the pa�ents, which 
were 37±10 years, 42.4 years & 37.75±13.4 
years.12,13,1 In this current series, it was 
observed that among 22 pa�ents, 18 (81.82%) 
were male, and 04(18.18%) were female. Similarly, 
Mardanpour and Rahbar (2013) showed that out 
of 27 pa�ents with C-Type pelvic ring injuries, 22 
(81.48%) were male & 05 (18.52%) were female 
pa�ents.13 Kokubo et al. (2017) showed that out 
of 31 pa�ents, 24(77.42%) were male & 
07(22.58%) were female pa�ents.14 In this series, 
it was observed that RTA caused most of the 
(86.36%) fractures, others due to falling from 
height (9.09%), and the fall of a heavy object 
(4.55%). Similarly, Mardanpour and Rahbar (2013) 
showed that the most frequent mode of injury in 
RTA is about 91%.13 Moon et al. (2014) showed 
that 75.47% of pelvic fractures are due to road 
traffic accidents, crush injuries in 11.32% of cases, 
falls in 7.55% of cases & falls of heavy objects in 
5.66% of cases.12 Mohammed (2004) observed 
that the cause of injury was a road traffic accident 
in 92.1% of pa�ents and a fall from height in 7.9% 
of pa�ents.15 Regarding associated injuries in this 
series, it was observed that 04(18.18%) pa�ents 
had associated urethral injury, 04(18.18%) 

pa�ents had lower limb fractures, 01(4.55%) 
pa�ents had associated upper limb fractures, 
02(9.09%) pa�ent with associated lumbosacral 
plexus injury, 01(4.55%) pa�ent had associated 
chest injury, 01(4.55%) pa�ent had associated 
perineal injury, 01(4.55%) pa�ents had associated 
Morel-Lavallee lesion & 36.36% pa�ents had no 
associated injury. Similarly, Vidyarthi and Nayak 
(2018) showed that 17.6% had associated lower 
limb fracture, 14.3% of pa�ents had associated 
upper limb fracture, and 12.7% had associated 
urethral injury.17 Hossain et al. (2020) showed 
that 16.09% of pa�ents had associated urethral 
injuries & 12.93% of pa�ents had associated lower 
limb fractures.1 Mardanpour and Rahbar. (2013) 
showed that 31.5% had a urologic injury, 29% had 
neurological injuries, 15.7% had an 
intra-abdominal hemorrhage, and 5.2% had a 
head injury.13 Choy et al. (2012) showed that 53% 
of the pa�ents had associated injuries or other site 
fractures.10 Mohammed (2004) included 
thirty-eight pa�ents in his study, and 84.2% of 
pa�ents had associated injuries.15 Regarding 
emergency interven�ons, it was observed in this 
study that an anterior external fixator was applied 
in 5(22.73%) pa�ents, suprapubic cystostomy was 
done in 4(18.18%), upper �bial skeletal trac�on 
was given in 4(18.18%), tube thoracostomy done 
in 1(4.55%) & colostomy done in 01(4.55%) 
pa�ent. Similarly, Hossain et al. (2020) showed 
that in 15% of cases anterior external fixator was 
applied, tube thoracostomy was done in 6%, 
suprapubic cystostomy in 17%, laparotomy in 3% 
& upper �bial skeletal trac�on in 10% cases.1 The 
�me interval between the injury & the opera�on 
was observed in this study that a maximum of 
pa�ents 12(54.55%) were operated within 08-14 
days, 09(40.90%) a�er 14 days & 01(4.55%) within 
5-7 days a�er admission. Similarly, in the study of 
Kokubo et al. (2017), the �me interval between 
injury & the opera�on was 0-18 days.14 In the 
study of Oh et al. (2016), the �me interval was 

17.4 days and ranged from 11 to 30 days.8 In the 
study of Moon et al. (2014), the mean �me from 
injury to opera�on was 7.8 days (range: 4-19 
days).12 In the study of Hasan-khani and 
Omidi-Kashani (2013), all pa�ents were operated 
on within 15 days of injury.2 In this current study, 
it was observed that the mean dura�on of hospital 
stay was 24.09±10.14 days with a range from 14 to 
64 days. Similarly, Rafael Portela et al. (2019) 
showed that the mean �me between admission & 
hospital discharge was 31.9 days.20 Wu et al. 
(2021) the average dura�on of hospital stay was 
22.2 days with a range of 6 to 61 days.18 
Mohammed (2004) reported that the total 
hospital stay was 29 days, ranging from 14 to 75 
days.15 This current study observed postopera�ve 
complica�ons in 36.36% of cases. Among them 
02(9.09%) pa�ents had wound infec�on, 
02(9.09%) developed erec�le dysfunc�on & 
02(9.09%) developed urinary tract infec�on, 
01(4.55%) pa�ent developed screw loosening & 
01(4.55%) pa�ent developed pelvic obliquity. 
Similarly, in the study of Mardanpour and Rahbar 
(2013), 10.5% of pa�ents developed deep wound 
infec�ons, and 5.2% developed urinary tract 
infec�ons.13 2.6% of pa�ents had device failure, 
and 5.2% developed pelvic obliquity. In this series, 
func�onal outcome was assessed according to 
Majeed score which is made up of 07 sec�ons: 
pain (30 points), work (20 points), si�ng (10 
points), sexual intercourse (4 points), walking aids 
(12 points), unaided gait (12 points) & walking 
distance (12 points). Out of a perfect Majeed score 
of 100 points, it was observed that the mean 
Majeed score in this study was 80.95±10.78. 
According to score grading in this study, excellent 
12(54.55%), good 6(27.27%), fair 03(13.64%) & 
poor 01(4.55%). Similarly, in the study of Moon et 
al. (2014) the func�onal outcomes were excellent 
in 67.92% cases, good in 28.30% cases, fair in 
3.77% cases. 
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Introduc�on
Bronchial asthma is a common chronic disease 
affec�ng any age, race and socio- economic class 
globally and its prevalence is changing upwards 
worldwide.1 The prevalence of asthma in the 
developing as well as developed world has 
increased over the recent decade. The increase in 
prevalence may be due to changes in life style, 
rapid industrializa�on and increase in air pollu�on. 
The surveys in adults show the high prevalence of 

asthma symptoms and reduced lung func�on in 
lower socio-economic group.2-5
Bronchial asthma is a chronic relapsing inflamma-
tory disorder with increased responsiveness of 
tracheobronchial tree to various s�muli, resul�ng 
in paroxysmal contrac�on of bronchial airways. It 
refers to a condi�on of subjects with widespread 
narrowing of the bronchial airways which changes 
in severity over short periods of �me, either spon-
taneously or under treatment, and is not due to 
cardiovascular disease.6
 As an example, asthma may be defined as a 
chronic inflammatory disorder of the airways in 
which many cell types play a role, in par�cular 
mast cells, eosinophils, and T lymphocytes.7 In 
suscep�ble individuals, this inflamma�on causes 
recurrent episodes of wheezing, breathlessness, 
chest �ghtness, and cough par�cularly at night 
and/or in the early morning. The inflamma�on 
also causes an associated increase in airway 
responsiveness to a variety of s�muli.8 “Reac�ve 
airways dysfunc�on syndrome (RADS)" refers to 

the non-immunologic provoca�on of prolonged 
bronchial hyper responsiveness and airflow 
obstruc�on by exposure to an inhaled irritant.9 
Seven million people are suffering from bronchial 
asthma in Bangladesh. But scanty data is available 
to explain the risk factors for asthma in Bangla-
desh.10 The prevalence of asthma symptoms 
exhibits large geographic varia�ons, even among 
gene�cally similar groups, which suggests that 
differences may reflect varia�on in environmental 
factors.11 Epidemiologic studies have demonstrat-
ed associa�ons between asthma and exposure to 
household allergens, pets, tobacco smoke and 
environmental pollu�on, as well as sex, obesity, 
number of siblings and birth order and maternal 
educa�on.12-18 
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Conclusion and Recommenda�ons
It is concluded that internal fixa�on of Tile Type-C 
pelvic ring fractures by anterior pelvic pla�ng and 
posterior per-cutaneous iliosacral screw is a sa�s-
factory and effec�ve management method for 
early mobiliza�on and rehabilita�on of the 
pa�ents. As the outcome evalua�on was done six 
months a�er the opera�on, changes in outcome 
beyond six months, like mal-union, implant 
failure, infec�on, and symptom status could not 
be ascertained. So further study should be 
contemplated considering long-term evalua�on. 
A large sample size should be taken for a further 
prospec�ve study. A postopera�ve CT scan of the 
pelvis with 3-D reconstruc�on in all pa�ents is 
recommended.

Limita�ons
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There are some limita�ons of this study; the study 
and follow-up period were short-term compared 
to other series, and a small sample size was taken 
in this study. Difficul�es in the follow-up of 
pa�ents due to the Covid-19 pandemic situa�on 
and post-opera�ve CT scans could not be made in 
all pa�ents. The results may not represent the 
scenario of unstable pelvic ring injuries in the 
whole country, so it will not be possible to reach 
an appropriate inference from this study. 
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Introduc�on
Bronchial asthma is a common chronic disease 
affec�ng any age, race and socio- economic class 
globally and its prevalence is changing upwards 
worldwide.1 The prevalence of asthma in the 
developing as well as developed world has 
increased over the recent decade. The increase in 
prevalence may be due to changes in life style, 
rapid industrializa�on and increase in air pollu�on. 
The surveys in adults show the high prevalence of 

asthma symptoms and reduced lung func�on in 
lower socio-economic group.2-5
Bronchial asthma is a chronic relapsing inflamma-
tory disorder with increased responsiveness of 
tracheobronchial tree to various s�muli, resul�ng 
in paroxysmal contrac�on of bronchial airways. It 
refers to a condi�on of subjects with widespread 
narrowing of the bronchial airways which changes 
in severity over short periods of �me, either spon-
taneously or under treatment, and is not due to 
cardiovascular disease.6
 As an example, asthma may be defined as a 
chronic inflammatory disorder of the airways in 
which many cell types play a role, in par�cular 
mast cells, eosinophils, and T lymphocytes.7 In 
suscep�ble individuals, this inflamma�on causes 
recurrent episodes of wheezing, breathlessness, 
chest �ghtness, and cough par�cularly at night 
and/or in the early morning. The inflamma�on 
also causes an associated increase in airway 
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