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ABSTRACT
Objective: To determine the frequency and pattern of different aetiologies of leg pain among patients visiting vascular surgery clinics.
Study Design: Cross-sectional study.
Place and Duration of the Study: Vascular Surgery Clinics of the Aga Khan University Hospital, Karachi, Pakistan, between February
2021 and June 2023.
Methodology: This study examined patients presenting with leg pain for the first time at vascular surgery clinics. The socio-demographic
and clinical data including the clinical symptoms, physical examination findings, and management of leg pain were noted using a specially
designed proforma.
Results: In a total of 142 patients (200 limbs), 82 (57.7%) were females and 60 (42.3%) were males, with a mean age of 46.8 ± 15.1
years. The patients' mean body mass index (BMI) was 30.2 ± 7.9 kg/m2. Ninety-one (64.1%) patients had a predominantly standing job
compared to 51 (35.9%) patients who had a predominantly sitting job. The most common aetiology of leg pain was chronic venous insuffi-
ciency  (CVI),  diagnosed  in  107  (53.5%)  patients,  followed  by  neurogenic  pain  [41  (20.5%)],  musculoskeletal  pain  including  knee
osteoarthritis [30 (15.0%)], and arterial insufficiency [22 (11.0%)]. 
Conclusion: CVI followed by neuropathic pain was the leading cause of leg pain in vascular surgery clinics at a tertiary care hospital.
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INTRODUCTION

Approximately 30% of adults experience varying degrees of
joint pain, swelling, or restricted mobility at any given time.1

Lower extremity pain can be classified into two main groups:
Vascular and non-vascular. Vascular origin pain is either due to
arterial or venous pathology. Non-vascular origin pain arises
from multiple conditions including peripheral nerve pain (dia-
betic neuropathy), hip or knee osteoarthritis, diabetic neuro-
pathy,  spinal  cord  compression,  muscular  injury,  chronic
compartment syndrome, and others.2-5

Arterial insufficiency leads to intermittent claudication, causing
muscle  ischaemia  during  physical  activity  due  to  arterial
blockage. On the other hand, venous claudication results from
venous hypertension which worsens with exercise.6 It is either
due  to  venous  valvular  incompetence  and  /  or  venous
stenosis.
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Well-conducted studies investigating the prevalence of arterial
and venous diseases in  the lower extremities  discovered that
around 40 to 60% of individuals experience exertional symptoms
and feelings of tiredness / heaviness. Notably, there were only
minor distinctions observed between individuals with and without
evidence of vascular disease.7,8

Clinical history, physical examination, and ankle-brachial index
are  effective  in  accurately  diagnosing  vascular  origin  pain.
However, it is common for patients to undergo multiple consulta-
tions and investigations to confirm or exclude this type of pain. To
the  best  of  the  authors'  knowledge,  there  has  been  no  study
conducted in the local population to identify the aetiologies of leg
pain  presenting  to  the  vascular  surgery  speciality.  This  study
aimed to assess the prevalence and pattern of different aetiolo-
gies of leg pain among patients visiting a vascular surgery clinic at
a tertiary care hospital.

METHODOLOGY
A cross-sectional study was conducted at the Vascular Surgery
Clinics  of  the  Aga  Khan  University  Hospital,  Karachi,  Pakistan,
between February 2021 and June 2023. The study included patients
presenting with leg pain as the main symptom for  the  first  time.
Patients with incomplete records were excluded from the study.
A  non-probability  consecutive  sampling  technique was  used to
recruit  the  study  participants.  The  sample  size  was  calculated
using  OpenEpi  Software  by  using  a  conservative  prevalence
(unknown)  of  different  aetiologies  of  leg  pain  as  50%  in local
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population population, at a significance level <0.05, confidence
interval of 95%, and desired precision of ± 7%. A sample size of 196
limbs with leg pain of any origin was  calculated  for  this  study.
Exemption  from  the  Ethical  Review  Committee  (2021-5121-
16840)  was  obtained  before  the  start  of  the  study. The data
were collected from the medical  records of  the patients,  using
specially designed proforma. All patients were treated  according
to the institute's protocol.

Data were entered and analysed using SPSS. Continuous vari-
ables were presented as mean ± standard deviation. Categorical
variables were presented as frequencies with their percentages. 
Analysis of variance was used to assess the differences in means
across different aetiologies of leg pain, and the Chi-squared test
was used to find associations for categorical variables. A p-value
of less than 0.05 was considered significant.

RESULTS
This study included 142 patients (200 limbs) with a mean age of
46.8  ±  15.1  years  consisting  of  82  (57.7%)  females  and  60
(42.3%) males. Table I shows the patients’ demographics and
characteristics.  The  most  common aetiology  of  leg  pain  was
chronic  venous  insufficiency  (CVI),  107  (53.5%)  patients,
followed by neurogenic pain [41 (20.5%)], musculoskeletal pain
including knee osteoarthritis [30 (15.0%)], and arterial insuffi-
ciency [22 (11.0%)] as shown in Figure 1.  CVI  was managed
conservatively in 64 patients (59.8%) or by the intervention in 43
patients  (40.2%)  which  included  endovenous  ablation  in  24
patients (55.8%), sclerotherapy in 7 patients (16.4%), or surgery
in 12 patients (27.9%). Conservative treatment included the use
of compression stockings and lifestyle modifications.9 Patients
with arterial insufficiency were managed either by best medical
therapy  (17  patients,  77.3%)  or  by  intervention  (5  patients,
22.7%), which included surgery, endovascular or hybrid revas-
cularisation.  The  best  medical  therapy  included  risk  factor
modification,  supervised  exercise,  anti-platelet,  and  statin
therapy  as  per  the  guidelines  of  the  European  Society  for
Vascular Surgery (ESVS).10 Patients with neurogenic pain were
advised analgesics and physiotherapy with directions to consult
a spine surgeon. Those presenting with musculoskeletal pain
were managed with analgesics and referred to an orthopaedic
surgeon.

Figure 1: Pie chart representation of the aetiologies of leg pain.

Table II summarises the clinical features of patients with leg pain
of different aetiologies while Table III summarises the patients’
characteristics. Patient’s age (p = 0.004), gender (p <0.001),
BMI (p = 0.044), occupation (p <0.001), and number of previous
investigations per patient (p <0.001) were found to have statisti-
cally significant association with the aetiology of leg pain.
Table  I:  Patients’  demographics  and  characteristics.

Demographics Total number
of patients
(n = 142)

Age (years) 46.8 ± 15.1
Gender
      Male
      Female

 
60 (42.3%)
82 (57.7%)

BMI (kg/m2) 30.2 ± 7.9
Occupation
      Predominantly standing job
      Predominantly sitting job

 
91 (64.1%)
51 (35.9%)

Duration of leg pain
      Less than 3 months
      3 months to 1 year
      More than 1 year

 
73 (36.5%)
59 (29.5%)
68 (34%)

Patients having at least one previous clinic visit 95 (66.9%)
Number of previous clinic visits (n = 95)
      1
      2
      3
      4
      5

 
47 (49.5%)
23 (24.2%)
12 (12.6%)
6 (6.3%)
7 (7.4%)

Patients having at least one previous investigation 121 (85.2%)
Number of investigations done (n = 121)
      1
      2
      3

 
103 (85.1%)
14 (11.6%)
4 (3.3%)

Aetiology of leg pain (n = 200)
      Chronic venous insufficiency
      Neurogenic pain
      Musculoskeletal pain
      Arterial insufficiency

 
107 (53.5%)
41 (20.5%)
30 (15.0%)
22 (11.0%)

Management of chronic venous insufficiency (n = 107)
      Intervention (RFA, sclerotherapy, and surgery)
      Conservative treatment

 
43 (40.2%)
64 (59.8%)

Management of arterial insufficiency (n = 22)
      Intervention (Surgery and endovascular treatment)
      Medical treatment

 
5 (22.7%)
17 (77.3%)

DISCUSSION
This study focused on examining patients presenting with leg
pain for the first time at the authors’ tertiary care hospital. This
study provides insight into the prevalent causes of leg pain in local
population. CVI (53.5%) was found to be the leading cause of leg
pain, followed by neurogenic pain (20.5%), musculoskeletal pain
(15.0%), and arterial insufficiency (11.0%), respectively. These
conditions were diagnosed based on clinical symptoms, examina-
tion findings, and imaging studies.

The field of vascular surgery is in its preliminary stages in Pakistan
with a limited number of vascular surgeons available, typically
confined to 5-6 tertiary care centres located primarily in major
cities. Karachi, the capital of the Sindh province, is one such city.
Remarkably, besides the three tertiary care hospitals in Karachi,
no other hospital in the entire province has a qualified vascular
surgeon.11 The lack of availability of vascular surgeons combined
with  an ineffective  healthcare  referral  system in  Pakistan has
resulted in fragmentation of healthcare in the field of vascular
surgery.12
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Table II: Leg symptoms and examinations in different aetiologies of leg pain.

Diagnoses
 

Leg symptoms and examination findings
Varicose
veins

Oedema Ulcer Intermittent
claudication

Neurologic
Symptoms

Non-palpable
peripheral
pulses

Skin changes /
pigmentation

Increased
temperature

Delayed
capillary
refill

Infected
ulcer

ABI ≤0.9

Chronic venous
insufficiency
 (n = 107)

86 (80.4%) 81 (75.7%) 12 (11.2%)
 

4 (3.7%) 11 (10.3%) 5 (4.6%) 34 (31.8%) 25 (23.4%) 10 (9.3%) 3 (2.8%) 0 (0.0%)

Arterial
insufficiency
(n = 22)

4 (18.2%)
 

5 (22.7%) 3 (13.6%) 18 (81.8%) 6 (27.3%) 16 (72.7%) 9 (40.9%) 3 (13.6%) 11 (50%) 3 (13.6%) 20 (90.9%)

MSK / knee OA
(n = 30)

3 (10.0%) 5 (16.7%) 0 (0.0%) 5 (16.7%) 6 (20.0%) 4 (13.3%) 2 (6.7%) 0 (0.0%) 1 (3.3%) 0 (0.0%) 2 (6.7%)

Neurogenic
pain (n = 41)

8 (19.5%) 10 (24.4%) 0 (0.0%) 7 (17.1%) 29 (70.7%) 3 (7.3%) 2 (4.9%) 3 (7.3%) 2 (4.9%) 0 (0.0%) 2 (4.9%)

Table III: Distribution of patients’ characteristics in different aetiologies of leg pain.

 Chronic venous
insufficiency  (n = 107)

Arterial insufficiency
(n = 22)

Musculoskeletal pain
(n = 30)

Neurogenic pain
(n = 41)

p-value

Age (Mean ± SD) 44.6 ± 12.5 56.3 ± 13.3 49.3 ± 19.8 46.2 ± 13.5 0.004
Gender
      Male
      Female

-
31 (29.0%)
76 (71.0%)

-
19 (86.4%)
3 (13.6%)

-
16 (53.3%)
14 (46.7%)

-
12 (29.3%)
29 (70.7%)

-
<0.001

      BMI 30.5 ± 6.2 26.6 ± 5.1 32.5 ± 12.5 32.6 ± 8.9 0.044
Occupation
      Predominantly standing job
      Predominantly sitting job

-
80 (74.8%)
27 (25.2%)

-
4 (18.2%)
18 (81.8%)

-
16 (53.3%)
14 (46.7%)

-
34 (82.9%)
7 (17.1%)

-
<0.001

Duration of leg pain
      Less than 3 months
      3 months to 1 year
      More than 1 year

-
33 (30.8%)
31 (29.0%)
43 (40.2%)

-
5 (22.7%)
10 (45.5%)
7 (31.8%)

-
6 (20.0%)
16 (53.3%)
8 (26.7%)

-
15 (36.6%)
16 (39.0%)
10 (24.4%)

-
0.153

Previous clinic visits
(Mean ± SD)

1.24 ± 1.34 1.64 ± 1.62 1.60 ± 1.79 1.17 ± 1.24 0.396

Previous investigations
(Mean ± SD)

1.06 ± 0.48 1.05 ± 0.79
-

1.10 ± 0.62 0.66 ± 0.53 <0.001

In this study, 66.9% of the patients had at least one prior clin-
ical  consultation  with  a  non-vascular  speciality  before  ulti-
mately seeking care from a vascular surgeon. Additionally, 71
cases (35.5%) of leg pain were determined to have non-vas-
cular origins upon presentation, including musculoskeletal and
neurogenic causes. Vascular Surgery clinics are specialised to
take  care  of  the  patients  suffering  from  arterial  and  venous
insufficiency. If selected patients with only these problems are
referred to  these clinics,  that  can improve efficiency of  these
clinics as physicians can spend their limited clinic time more
on  managing  these  patients.  This  filter  can  be  done  at  the
primary  physician  level.  These  results  can  be  potentially
attributed to ineffective referral by primary physicians or self-
referral by patients. Khan et al.  identified the lack of referrals
by primary physicians and general population unawareness as
key reasons for  the late presentation of  limb ischaemia to
vascular surgeons.11 The findings of Khan et al. and this study,
highlight the challenges faced by primary physicians in identi-
fying leg pain of vascular origin and effectively referring such
cases to  vascular  surgeons.  To address this  issue,  primary
physicians can play a crucial  role by identifying the distin-
guishing  symptoms  and  physical  examination  findings  high-
lighted in this study for patients with vascular and non-vas-
cular pain. For CVI, these may include varicose veins, oedema,
skin  pigmentation  or  changes,  and  increased  temperature
(Table II). Conversely, for arterial insufficiency, symptoms may
include  intermittent  claudication,  non-palpable  peripheral
pulses, and an ankle-brachial index (ABI ≤0.9, Table II).  By
recognising these indicators of vascular leg pain, primary physi-
cians  can  facilitate  timely  referrals  to  vascular  surgeons,
improving  patient  outcomes  and  reducing  the  burden  on
tertiary care centres.

CVI was commonly seen in young (44.6 ± 12.5), obese (30.5 ±
6.2),  female  (71.0%)  patients  who  had  a  predominantly
standing job (74.8%). The authors’ findings are consistent with
the results of previous studies conducted in local population by
Khan et al. and Rehman et al. which reported the mean ages
of patients with CVI as 39 ± 13.2 and 47.83 ± 12.01 years,
and mean BMI of 32.49 ± 18.3 and 31.51 ± 232.74 kg/m2,
respectively.13,14  CVI  was  more  prevalent  in  females  as
supported by the previous findings of  Kanchanabat et al.  and
Brand  et  al.15,16  Predominantly  standing  job  was  frequently
observed among individuals within the present cohort diag-
nosed  with  CVI,  consistent  with  findings  reported  in  a  study
conducted in Denmark by Tuchsen et al.17

Commonly reported symptoms and leg examination findings in
patients with CVI consisted of varicose veins (80.4%), oedema
(75.7%), skin changes / pigmentation (31.8%), and increased
temperature  (23.4%).  According  to  a  study  conducted  in
Romania, the prevalence of varicose veins in patients with CVI
was reported to be 26.6%, oedema was 13.4%, and skin altera-
tions were 7.85%.18 The variations in findings can be attributed
to the inclusion of patients with pre-existing leg pain in this
study in a vascular surgery setting. Additionally, the limited
availability  of  vascular  facilities  in  the  Pakistani  population
leads  to  delayed  presentations  by  most  patients  and  thus
severe symptoms.

Arterial  insufficiency  was  frequently  seen  in  relatively  older
(56.3  ±  13.3),  male  (86.4%),  and  overweight  (26.6  ±  5.1)
patients  with  predominantly  sitting  jobs  (81.8%).  Commonly
observed symptoms and examination findings included intermit-
tent  claudication  (81.8%),  non-palpable  peripheral  pulses
(72.7%), and ABI ≤0.9 (90.9%). The results of ABI in this study
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in  detecting  arterial  insufficiency  are  consistent  with  multiple
previous studies which report the sensitivity of ABI to be around
79-95%.19,20  This  study's  results  align  with  those  of  a  study
conducted in India, where approximately 85.8% of the patients
with peripheral arterial disease were males, with a median age
of 58 years.21 Previous studies have reported that intermittent
claudication occurs in 10-20% of patients with peripheral arte-
rial disease.22 The observed prevalence of intermittent claudica-
tion in this study is higher as all the patients already had leg
pain, leading to an increase in reported cases of intermittent
claudication.

This  study  is  the  first  of  its  kind  in  the  local  population  as  it
examines  the  prevailing  causes  of  leg  pain  in  patients
presenting to vascular surgery clinics. This is an exciting and
active area of research and more studies are needed to look
for the patterns and aetiologies of different vascular conditions
in the Pakistani population to vascular clinics such as patients
presenting with leg ulcers and gangrene.

This  study has some limitations.  The study's  reliance on a
single  tertiary  care  setting  may limit  its  generalisability  to
other healthcare facilities. Moreover, the sample size may not
be large enough to fully represent the entire population.

CONCLUSION

CVI was found to be the leading cause of leg pain followed by
neurogenic  pain,  musculoskeletal  pain,  and  arterial  insuffi-
ciency, respectively in patients presenting first time to vascular
surgery clinics at tertiary care hospitals.
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