
Upper and lower limb amputations are asso-
ciated with significant physical disability and 
psychosocial consequences, affecting quality 

1of life and functional independence of patients.  Glo-
bally, it remains a major health concern, with millions 
affected and new cases occurring every year. The inci-

dence and prevalence of traumatic amputation have 
significantly increased, rising from 11.37 million and 
370.25 million cases in 1990 to 13.23 million and 552.45 
million cases in 2019, representing a 16.4% and 49.2% 

2
increase, respectively.  However, the distribution of 
causes and incidence rates vary significantly across 

3,5
different regions and healthcare settings.

Amputation can result from various causes such as 
frostbite, burns, peripheral vascular disease, severe 
infections, trauma, diabetes, malignancies, and conge-

3,4nital deformities.  While amputation is sometimes 
necessary to save a life, the decision to amputate is 
always challenging for doctors, patients, and their 

6families.  Therefore, a more compassionate and care-
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fully guided approach is essential. 

Amputations are commonly classified as major or minor. 
Major amputations include those at the transhumeral, 
transradial, transfemoral, or transtibial levels, while 
minor amputations involve the hand, fingers, toes, or 

7
midfoot.  Surgeons must consider various patterns 
and levels of amputation to ensure the best possible 

8functional and clinical outcomes.  The level and tech-
9

nique of amputation are influenced by multiple factors.  
Host-related factors include the presence of other inju-
ries, the patient's preoperative functional status, and 
individual expectations. Limb-specific factors involve 
the level and type of injury, contamination or infection, 
vascular supply, and the availability of soft tissue 

9coverage . These considerations play a crucial role in 
determining the most appropriate surgical approach 
and rehabilitation potential.

In Pakistan, where emergency services often face high 
patient loads and resource limitations, the patterns of 
limb amputation may differ from those reported in 

10,11other countries.  A large retrospective study found 
that the most common type of amputation was transti-
bial (61.6%), followed by transfemoral (25.7%). Trauma 
was the leading cause (61.9%), with bomb blast injuries 
(21.6%) and road traffic accidents (14.6%) being the 
major contributors. Among disease-related causes, 
diabetes mellitus was most common (4.6%), while 
reconstructive surgeries and congenital conditions 

3accounted for 15.4% and 2.1% of cases, respectively.  
Another study focusing on traumatic limb amputations 
(TLA) estimated the prevalence at 10.98 per 1,000 
individuals (0.011%). TLAs predominantly involved 
upper limbs with transphalangeal amputations being 
most frequent, followed by amputations involving the 
arm and leg. Agricultural tools emerged as the leading 

5
cause of trauma in TLA cases (47%).

Despite these alarming trends, Pakistan lacks a centra-
lized amputation registry or comprehensive national 
data that could inform policy and improve trauma 
care and rehabilitation services. Understanding the 
current patterns of upper and lower limb amputations 
is essential for developing targeted prevention strate-
gies, improving patient outcomes, and allocating health-
care resources effectively. This study aims to analyze 
the pattern and level of upper and lower limb ampu-
tations in the emergency department of Mayo Hospital, 
Lahore. 

METHODS

A retrospective cross-sectional study was carried out 
at the Accident and Emergency Department, Mayo 

Hospital, Lahore, over a period of 2 years from 2018 
to 2020. The study involved 100 patients with upper 
and lower limb amputations. Data was collected using 
consecutive sampling technique. Both male and female 
patients, aged 10 to 60 years, who underwent auto-
amputation or amputation following traumatic injury 
were included.  Patients younger than 10 or older than 
60 years with amputations caused by diabetic foot 
complications, gangrene, or tumors were excluded. 

Data was taken from hospital records after obtaining 
institutional approval. Demographic and clinical infor-
mation including age, gender, mode of injury, limb 
involved, and level of amputation were noted in a pre-
designed questionnaire. The Mangled Extremity Severity 

12 Score (MESS) was also recorded for each patient.

Data was entered and analyzed using SPSS version 
25. Continuous variables such as age and Mangled 
Extremity Severity Score were presented as mean ± 
standard deviation, while categorical variables inclu-
ding gender, mode of injury, limb involvement, and 
amputation level were expressed as frequencies and 
percentages. Comparative analysis between upper 
and lower limb amputations by gender was conducted 
using the Chi-square test to determine any statistically 
significant association, with a p-value less than 0.05 
considered significant. 

RESULTS 

The study included 100 patients. Table 1 presents the 
demographic and clinical characteristics of the study 
participants. The study population consisted predomi-
nantly of males (75%), with females representing 
25%. The mean age of the patients was 42.7 ± 9.5 years, 
suggesting that middle-aged adults were the most 
commonly affected. Road traffic accidents (RTA) 
were the leading mode of injury, accounting for 78% 
of cases, followed by machine-related injuries at 22%. 
Regarding the limb involved, lower limb amputations 
were more frequent (60%) compared to upper limb 
amputations (40%). The mean Mangled Extremity 
Severity Score was 7.8 ± 0.57, reflecting the severity 
of injuries sustained.

In the upper limb group, the majority of amputations 
were performed below the elbow, accounting for 62.5% 
of upper limb amputations. Above elbow amputations 
were less common, observed in 13 patients (32.5%), 
while shoulder disarticulations were rare, comprising 
only 2 cases (5%). For the lower limb amputations, 
below knee amputations were the most frequent, seen 
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Table 1:  Demographic and Clinical Characteristics 
of Patients (n = 100)

Variables n %

Gender Male 75 75%

Female 25 25%

Mean Age (years) 42.7±9.5

Mode of 
injury 

Road traffic accident 78 78%

Machine injury 22 22%

Limb 
involved 

Upper 40 40%

Lower 60 60%

Mean Mangled Extremity Severity Score 7.8 ± 0.57
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in 35 patients, representing 58.3% of lower limb cases. 
Above knee amputations were observed in 21 patients 
(35%), and hip disarticulations were the least common 
at 4 cases (6.6%), as explained in table 2.

Statistical analysis showed no significant difference in 
the distribution of limb involvement between genders 
(p=0.34), suggesting that both males and females 
were similarly affected in terms of which limb was 

amputated, as shown in table 3.

DISCUSSION 

Limb amputation is a significant cause of morbidity, 
mortality, and economic burden on healthcare systems 

2,13,14across the globe . The impact is even more pronoun-
14,15ced in Pakistan . The present study assessed the 

patterns, levels, and causes of upper and lower limb 

amputations among patients presented to the emergency 
department of Mayo Hospital, Lahore, Pakistan. The 
majority of amputees were males (75%). Their mean 
age was 42.7±9.5 years. These findings are consistent 

3,10,16 with previous national and international studies.
A retrospective study conducted at King Fahad Medical 
City, Riyadh, Saudi Arabia, also reported a predomi-
nance of male patients (75%). Age distribution was 

10
also similar (45.6±19.9).  Another research, conducted 
in Malawi, revealed that the median age of the patients 
was 39 (25, 55) years. Majority (70.5%) of the partici-

16
pants were males . A Pakistani study also documented 
a similar trend where 87.9% amputees were males, 

3
with the mean age of 37±19 years.  This gender diffe-
rence is due to men being more frequently involved 
in high-risk occupations, thereby increasing their 
exposure to trauma-related injuries.

Road traffic accidents (78%) and machine-related 
injuries (22%) were the causes behind limb amputations 
in the present study. This is consistent with data from 
Pakistan, where a study involving 564 amputees 
reported trauma as the leading cause of amputation 
(74%). Among the traumatic cases, road traffic accidents 
were the most common (33.2%), followed by injuries 
sustained during earthquakes (28.1%) and mechanical 

17injuries (10.1%).  Similarly, another study from Pakis-
tan identified road traffic accidents as the second most 
common cause of lower limb amputation, accounting 

18for 20% of cases.  In contrast, studies from Western 
countries showed a shift toward vascular-related ampu-
tations, particularly those caused by diabetes and peri-

19, 20pheral vascular disease.  Rivera et al. estimated that 
approximately 94% of limb amputations in the U.S. 
were related to diabetes and peripheral vascular condi-

20tions.  These differences highlight the significant role 
of socioeconomic and healthcare systems in determi-
ning the causes of amputation across various regions.

In our study, lower limb amputations (60%) were more 
common than upper limb amputations (40%). Similar 
findings were reported in the American study exami-
ning amputation rates, which found that lower limb 

20
amputations were predominant (⁓91%).  A Saudi 
study also reported a similar trend (69.7% vs. 20.9%), 
although with a trend toward more distal amputations 
such as partial foot amputations (16.8%) due to imp-

10roved medical management of chronic diseases.  In 
our population, below-knee amputations accounted 
for the majority of lower limb cases (58.3%), while 
below-elbow amputations were the most frequent 
among upper limb cases (62.5%). Similarly, a previous 
study conducted in Pakistan also identified below-
knee amputations as the most common type among 

Table 2:  Levels of Amputation in Upper and Lower 
Limbs

Variables N %

Upper 
limb 

Above elbow 13 32.5%

Below elbow 25 62.5%

Shoulder 
disarticulation 

2 5.0%

Lower 
limb 

Above knee 21 35.0%

Below knee 35 58.3%

Hip disarticulation 4 6.7%

Table 3:  Comparison of Upper and Lower Limb 
Amputations by Gender

Gender

Pattern

Upper 
Limb

Lower 
Limb

Total
p-

value

Male 28 (28.0%) 47 (47.0%) 75 (75.0%)
0.34

Female 12 (12.0%) 13 (13.0%) 25 (25.0%)

Total 40 (40.0%) 60 (60.0%) 100(100.0%)



21lower limb amputations (42.5%).  These trends are 
in line with international preferences for limb-sparing 

22
procedures when feasible , as more distal amputations 
are associated with better rehabilitation outcomes and 
prosthetic functionality.

Shoulder (5%) and hip (6.7%) disarticulations were 
among the least performed amputations in this study. 
This aligns with previous findings due to the rare and 
extreme nature of injuries that require such proce-

10,21dures.  These high-level amputations are typically 
only performed when there is severe tissue destruction, 
uncontrollable infection, or malignancy. A Nigerian 
study also indicated trauma as the most common cause 
of limb amputations (23.5%), particularly in the younger 
age group, supporting the demographic pattern found 

23in our study . It was also reported in the same study 
that 42.9% of the amputations were above knee, follo-
wed by below knee amputations in 37%, above elbow 

23 in 13.4%, and below elbow in 1.8% of cases.

The average Mangled Extremity Severity Score (MESS) 
in our study was 7.8±0.57, suggesting that most patients 
had irreversibly damaged limbs at presentation. The 
MESS is a valuable tool in guiding amputation 

24decisions in emergency trauma settings.  Previous 
literature has shown that a MESS above 7 is highly 

25
predictive of the need for amputation , and our 
findings reaffirm its clinical utility in such scenarios. 
Interestingly, gender-wise comparison of limb 
involvement did not show a statistically significant 
difference (p = 0.34), suggesting that although males 
are more frequently injured overall, the pattern of 
upper vs. lower limb involvement is not gender-
dependent. 

Taken together, these findings provide important 
insights into the burden and characteristics of limb 
amputations in emergency departments and point to 
the need for national-level preventive, rehabilitative, 
and reporting systems to better manage this growing 
challenge. However, our findings do highlight the 
absence of national data registries in Pakistan for 
amputees, a gap that hampers large-scale public health 
planning. These databases are necessary to guide pre-
vention, rehabilitation, and prosthetic services.

CONCLUSION

Trauma remains the leading cause of limb amputation 
in emergency settings in Pakistan, with young to middle-
aged males most affected. Lower limb amputations 
are more prevalent, and below-joint amputations are 
more common due to efforts to preserve limb function. 
These findings highlight the need for improved trauma 

prevention, early intervention, and development of a 
national amputation registry to inform healthcare 
planning and rehabilitation services.
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