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INTRODUCTION

Bomb blast attacks (BBAs) and its as-
sociated terror severely affects both 
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OBJECTIVES: To present demographic details, nature of injury, clinical 
characteristics of patients admitted to Paraplegic Centre, Peshawar, 
Pakistan who sustained spinal cord injury (SCI) due to bomb blasts 
attacks (BBA).

METHODS: This retrospective quantitative study was conducted on 91 
patients who sustained SCI due to BBA. These patients were admitted 
to Paraplegic Centre, Peshawar from 2007 to September 2016. Data 
about demographic information, neurological level, ASIA impairment 
scale, clinical characteristics, complications and other associated prob-
lems of patients were retrieved.

RESULTS: Out of 91 patients, 75 (82.4%) were males and 16 (17.6%) 
were females with mean age of 28.3±11.0 years. Majority of the patients 
were from district Swat (14.3%) followed by Peshawar (12.1%). In 72 
(79.1%) cases, SCI was caused by penetrating fragments (splinters/
shrapnel). Forty one (45.1%) patients had complete transaction at 
thoracic level. Fifty nine (64.8%) patients had wounds at multiple sites 
of body. Seventy seven (84.6%) patients had ASIA impairment scale ‘A’. 
Common associated injuries included fractures in upper limbs (9.9%) 
and lower limbs (6.6%). Twenty three (25.3%) patients had laparotomy 
for visceral injuries. Sixty seven (73.7%) patients had pressure sores.  
Eighty eight (96.7%) patients completed rehabilitation program, 2 
(2.2%) patients left hospital without completing rehabilitation program 
and one (1.1%) patient died during hospitalization. 

CONCLUSION: The main cause of SCI due to BBA was penetration 
fragments. Male population is more exposed to these injuries compared 
to female. Moreover, SCI due to BBA was associated with injuries to 
other parts of body. Pressure sores were the most frequent secondary 
complication.

Key words: Spinal Cord Injury (MeSH), Spinal Injury (MeSH), Bomb 
Blast Attacks (Non-MeSH), Terrorism (MeSH), Suicide bombing (Non-
MeSH), Mass Casualty Incidents (MeSH)
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physical and mental health of general 
population.1,2 The number of bomb blasts 
and its adverse effects on human being 
has increased many folds in the last few 

decades.3-6 This may be regarded as one 
of the major threats to human survival. 
Compare to other injuries sustained by 
an individual, BBAs results in more suffer-
ings as these injuries are often associated 
with significant loss to human lives and 
financial resources.7,8

 BBAs are an unusual cause of spinal 
cord injury (SCI) in civilians’ population 
and data related to these injuries in 
civilian population is scarce.9,10 Patients 
who sustained SCI due to BBAs have 
additional medical and psychosocial 
problems and as a result, significant 
delays in rehabilitation of these patients 
have been reported.11 The two main 
mechanisms involved in injuries to pa-
tients who sustained SCI due to BBAs 
are fragments penetration (penetrating 
injuries) and blunt trauma (explosion/
blast injuries).10,12,13 Most of the pene-
trating injuries result in complete SCI and 
patients suffering from these injuries are 
less likely to show major improvement. 

 During the last two decades, the inci-
dence of terror activities in Pakistan has 
increased tremendously and the country 
has seen a number of casualties caused by 
these attacks.14 This is one of the reasons 
that spinal cord injury due to BBAs has 
increased many folds in Pakistan.15 In the 
period from 2002 to 2014, 9606 terrorist 
attacks were reported in Pakistan16 and 
about 52000 Pakistani citizens lost their 
lives while many more injured in these 
terrorist attacks. Apart from human 
losses, approximately $102.51 billion 
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economic losses were reported due to 
these attacks.17 Comparing facts and 
figures of last four decades, it can be ob-
served that majority of these BBAs were 
reported during the period of 2006-2016 
in the country.5,18 In the light of this 
recent increase in the number of BBAs, 
it is necessary to understand nature of 
injuries resulting from these attacks. As 
SCI due to BBAs has increased recently 
in the country, most of the health care 
professionals are unaware of the specific 
needs necessary for the management of 
these patients.9,19

 As the terrorist activities in the coun-
try have increased many folds in the last 
two decades, injuries due to BBAs have 
received attention and few studies may 
be seen in the literature. Despite the lat-
ter fact, the available literature is limited 
in providing epidemiological information 
about SCI due to BBAs.17,20-22 Scientific 
research on SCI due to BBAs in Pakistan 
is limited19, and requires further research. 
Rathore FA, et al19 reported a case series 
of 6 patients who sustained SCI due to 
suicide bombing in Pakistan. One of the 
limitations of this study was inclusion 
of only army personnel who sustained 
those injuries. Therefore, this study was 
designed to present demographic details, 
nature of injuries, clinical characteristics 
and associated problems of civilian pa-
tients who sustained SCI due to BBAs 
in the last 9 years in one of the largest 
paraplegic centres in the province.

METHODS
 This retrospective study was con-
ducted at Paraplegic Centre, Peshawar 
and approval from Paraplegic centre was 
obtained before accessing the data. Data 
of patients with SCI due to BBA’s from 
2007 to September 2016 were included 
in this study. The inclusion criterion was 
limited to Pakistani patients only and 
therefore; patients from Afghanistan 
were not included in the analysis. No 
limit was proposed for the age of the 
patients. Sample size calculation was 
not done and all patients who fulfilled 

the inclusion criteria of the study were 
included. For the latter purpose, clinical 
records containing information of these 
patients were accessed and reviewed. 
The clinical records of these patients are 
maintained in database developed by the 
rehabilitation centre and therefore; no 
specific data collection tool was used. 
The available data was retrieved from 
the database and was analysed. Data was 
entered into SPSS version 20 and was 
analysed. For data analysis, frequencies of 
the demographic information, neurolog-
ical level, ASIA impairment scale, nature 
of injuries, clinical characteristics, com-

plications and other associated problems 
of the patients were calculated using the 
mentioned software.

RESULTS
 Clinical records of Paraplegic Centre, 
Peshawar revealed a total of 119 patients 
with injury to spinal cord due to BBAs. 
Out of total, only 91 patients were in-
cluded in the study while the remaining 
28 patients were excluded due to not 
fulfilling criteria of Pakistani citizenship. 
A total of 91 patients with mean age 
28.3±11.0 years were admitted in 
Paraplegic Centre, Peshawar, Pakistan. 

TABLE I: YEAR WISE DISTRIBUTION OF PATIENTS WITH BOMB BLAST 
RELATED SPINAL CORD INJURIES

Year Frequency of patients with spinal cord injuries (n=91) Percentage

2007 4 4.4

2008 6 6.6

2009 11 12.1

2010 12 13.1

2011 14 15.4

2012 16 17.6

2013 13 14.3

2014 8 8.8

2015 4 4.4

2016 3 3.3

TABLE II: DISTRICT DISTRIBUTION OF PATIENTS WHO SUSTAINED 
SCI DUE TO BOMB BLAST ATTACKS

District/Agency No. of patients 
(n=91)

Percentage

Swat 13 14.3

Peshawar 11 12.1

Khyber agency 8 8.8

Kuram agency 8 8.8

Bajour agency 7 7.7

Waziristan agency 7 7.7

Kohat 5 5.5

Dir 3 3.3

Mansehra 3 3.3

Mardan 3 3.3

Nowshera 3 3.3

Other districts/agencies Khyber Pakhtunkhwa 16 17.6

Other provinces 4 4.4
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rehabilitation program and one (1.1%) 
patient died during hospitalization.

DISCUSSION
 The aim of this study was to present 
demographic details, nature of injuries, 
clinical characteristics and associated 
problems of civilian patients admitted to 
Paraplegic Centre, Peshawar, Pakistan, 
who sustained SCI due to BBAs. Clinical 
records of Paraplegic Centre, Peshawar 
revealed that the number of SCI patients 
admitted to the centre due to BBAs 
increased during recent years. Results 
showed that penetrating fragments had 
remained a major cause of SCI due to 
BBAs. Most of the patients were having 
complete transaction at thoracic level. On 
admission, more than half of the patients 
were having wounds at multiple sites of 
body. Fractures were the most frequent 
associated injury reported by these pa-
tients. Others associated injuries included 
unilateral vision loss, hearing loss and bra-
chial plexuses injury. The most prevalent 
secondary complication amongst these 
patients was pressure sores.

 Due to recent increase in terrorist 
activities, BBAs are increasing throughout 
the globe.12,13 Blast related injuries have 
received considerable attention by re-
searchers, however, SCI due to BBA’s are 
not common and limited data in this area 
may be found in the literature.10,19,23 Zeilig 
G, et al conducted a retrospective study 
in which they reported clinical charac-
teristics of 11 patients who sustained SCI 
due to terror explosions.10 Schwartz, et 
al in a study about rehabilitation in terror 
victims described clinical characteristics 
of 4 SCI patients who sustained blast 
related SCI.23 Similarly, Rathore FA, et al 
reported pattern of injuries in 6 patients 
who sustained SCI due to suicide bomb-
ing.19 All these studies were carried out 
on a small sample sizes in patients with 
SCI due to BBAs while in the current 
study clinical characteristics of 91 SCI 
patients were described.

 The number of male population af-
fected during bomb blasts has remained 

Majority of the patients (n=16; 17.6%) 
with blast related SCI were admitted in 
2012 followed by 14 (15.4%) patients in 
2011 (Table 1).

 Out of total 91 participants, 75 
(82.4%) were male while 16 (17.6%) 
were female population. More than 
half; 54 (54.3%) of the patients were 
married and the remaining; 37 (40.7%) 
were single. Majority of these patients, 
87 (95.6%) patients were from Khyber 
Pakhtunkhwa and Tribal areas and the 
remaining 4 (4.4%) were from other 
provinces of Pakistan. Most of the pa-
tients were from district Swat (14.3%) 
and Peshawar (12.1%) as given in 
Table II.

 Almost half of these patients 45 
(49.4%) were uneducated while 46 
(50.6%) were having different levels of 
education (from primary level to master 
level). By profession, most of the patients 
were labourer 22 (24.2%) and farmers 
14 (15.4%) while rests of the 55 patients 
(60.4%) were having other kinds of pro-
fessions.

 In majority of the patients 72 (79.1%), 
SCI was caused by penetrating fragments 
(splinters/shrapnel) while in 19 (20.9%) 
patients SCI was caused by blunt trauma 
(explosion/blast injuries). Most of these 
patients 77 (84.7%) were managed con-
servatively whereas 14 (15.3%) patients 
were managed surgically (spine fixation 
was done). Out of the total patients, 41 
(45.1%) were having complete trans-
action at thoracic level and 19 (20.9%) 
were having complete transaction at cer-

vical level (For further details of number 
of patients with different levels of SCI 
see Table III). Majority of the patients 77 
(84.6%) were having ASIA impairment 
scale ‘A’, 8 (8.8%) were graded ‘B’, 5 
(5.5%) were graded ‘C’, and only one 
patients was graded ‘D’.

 On admission, more than half of 
these patients 59 (64.8%) were having 
wounds at multiple sites of their bodies. 
Moreover, the retrieved data showed 
that a big proportion of these patients 
had associated injuries due to BBAs. 
Fractures were common amongst these 
patients and 9 (9.9%) patients were 
having fracture at upper limb, 6 (6.6%) 
patients were having fracture at lower 
limb and 2 (2.2%) patients were having 
fracture at thoracic cages. In 2 (2.2%) pa-
tients unilateral vision loss was reported 
and one patient was reported with blast 
related hearing loss. One patient was 
having brachial plexuses injury along with 
injury to spinal cord.

 A total of 23 patients underwent lap-
arotomy; however, exact data regarding 
visceral or vascular injuries were not 
available in the records. Majority of 
patients (n=67; 73.7%) were having 
pressure sores at different parts of body 
whereas the skin of the 24 (26.3%) 
patients was intact. Only two patients 
were having hepatitis B and one patient 
was having hepatitis C. One patient was 
having type 2 diabetes mellitus.

 Eighty eight (96.7%) patients com-
pleted rehabilitation program, 2 (2.2%) 
patients left hospital without completing 

TABLE III: SPINAL CORD  INJURY LEVEL IN PATIENTS WHO 
SUSTAINED INJURIES DUE TO BOMB BLAST ATTACKS

Spinal Cord  Injury Level No. of patients 
(n=91)

Percentage

Complete Cervical 19 20.9

Incomplete Cervical 5 5.5

Complete Thoracic 41 45.1

Incomplete Thoracic 2 2.2

Complete Lumber 17 18.7

Incomplete Lumber 7 7.7
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higher than their counterpart’s female 
population.10,19,23 Similar findings were 
observed in the current study and 82% 
patients who sustained injury to spinal 
cord during bomb blasts were male 
population. This might be explain by the 
fact that in majority of the societies male 
population are more exposed to external 
environment and are vulnerable to these 
injuries.19

 Injuries due to penetrating fragments 
(splinters/shrapnel) are common causes 
of SCI in patients who sustained SCI due 
to blast related injuries.10,19,23 Most of the 
penetrating injuries result in complete 
SCI and that is one of the reasons that 
neurologic recovery in these patients is 
less likely.10,24 Results of current study 
showed that in 79.1% patients, SCI 
was caused by penetrating fragments 
(splinters/shrapnel) while in 20.9% pa-
tients SCI was caused by blunt trauma 
(explosion/blast injuries).

 Results of current study demon-
strate that most of the patients (45.1%) 
were having complete thoracic level in-
jury and 77 (84.6%) were having ASIA 
impairment scale ‘A’. These results are 
consistent with previous studies where 
majority of patients who sustained in-
jury to spinal cord due to bomb blast 
were classified as ASIA ‘A’.10,19,25 It is 
reported that due to inadequate evac-
uation protocols and severe associated 
injuries, chances of survival in patients 
who sustained cervical level SCI are 
minimal.19,25 Studies carried out on SCI 
reported that patients who sustained 
blast related SCI, suffered injuries 
at multiple sites of the body.10,19,22,23 
In addition to SCI and fractures of 
vertebrae, most of the patients with 
blast related SCI present with other 
associated injuries.19 Results of current 
study are similar to the latter fact and 
more than half of patients (64.8%) 
were having wounds at multiple sites of 
their bodies. Fractures were the most 
frequent associated injury reported 
by these patients and 9 patients were 
having upper limb fractures, 6 patients 

were having upper limb fractures, while 
2 patients were having rib fractures.

 Results of current study showed that a 
big proportion of patients who sustained 
SCI due to BBAs were having pressure 
sores. Rathore MFA, et al reported that 
half of the patients with blast related 
SCI developed pressure sores. It was 
reported that pressure sores were 
common secondary complication among 
SCI patients and lifetime prevalence of 
pressure sores in SCI patient was about 
80%.26-28

 On the basis of interpretation of the 
results it is clear that though SCI due 
to BBAs is not common in Pakistan but 
number of patients with blast related SCI 
has increased during recent years. One of 
the contributing factors to this may be a 
significant increase in terrorist activities 
in country. It is recommended that large 
scale trials on injury to spinal cord due 
to bomb blast may be carried out which 
might be helpful in understanding clinical 
characteristics and associated problems 
in these patients.

CONCLUSION
 The main cause of spinal cord injury 
due to bomb blast is penetration frag-
ments and complete transaction of spinal 
cord is common. Male population is more 
exposed to these injuries as compared 
to female. Moreover, spinal cord injury 
due to bomb blast is associated with 
multiple injuries to other parts of body 
and rehabilitation in these patients might 
need longer duration.
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