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ABSTRACT
Objective: To determine the frequency of different causes of painful swollen
leg in patients referred for sonographic examination at a teaching hospital.
Methodology: This was a descriptive study, carried out at the Department
of Radiology, Lady Reading Hospital, Peshawar from April 2015 to September 2015. A total of 241 consecutive patients presenting with painful swollen
lower limb from 23 to 85 years of age of both sexes referred to Department
of Radiology for ultrasound were included in the study. Each of these patients
underwent sonographic examination. Toshiba Nemio 20 Color / Power Doppler ultrasound machine having 7.5 MHz linear probe were used.
Results: Out of 241 patients, 33.2% were male and 66.8% were female. Mean
age of the patients was 58.09 years. The causes of painful swollen leg were
DVT 51.9%, intramuscular abscess 12%, cellulitis 9.5% and ruptured baker’s
cyst in 8.7% of patients.
Conclusion: Deep vein thrombosis is the commonest cause of painful swollen
leg in our population.
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INTRODUCTION
Painful swollen leg may be due to a variety of underlying causes. The most common differentials are deep
venous thrombosis (DVT), cellulitis, hematoma and ruptured Baker’s cyst. Other causes may include muscle
contusions, abscess, arterial aneurysms, sarcomas and
Achilles’ tendonitis1,2.
Ultrasound is a very precise device for accurately
identifying non-traumatic painful swollen leg. It also has
the additional benefits of being least expensive, easily
available, portable, convenient, lacking radiation and
having real time imaging capabilities3.
On sonographic examination, DVT is considered
commonest cause (44.8%) of patients with painful swollen leg4. Batool et al similarly reported deep vein thrombosis in 46 % of patients5. The most frequent non-vascular etiology observed on sonography is considered to
be Baker’s cyst, being reported in 3% of patients6. Clinically both DVT and ruptured Baker’s cyst may present
as painful swollen leg7. Moreover, both of these can be
present in 3% of patients8.
Accurate diagnosis is very vital in a patient presenting
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with painful swollen leg because blind anticoagulation
without radiologic confirmation can have disastrous
consequences. Since no data regarding the frequency
of different causes of painful swollen leg is available in
the local medical journals, the results of this study will
be very helpful to the physicians and other health professionals to understand the probability of certain diagnoses in patients presenting with painful swollen leg.

METHODOLOGY
This study was carried out in the Department of
Radiology, Lady Reading Hospital, MTI Peshawar from
1st April 2015 to 30th September 2015. Through a descriptive cross sectional study design, a total of 241 patients presenting with painful swollen lower limbs and
subjected to ultrasound to identify underlying causes.
Standard protocol for musculoskeletal and venous ultrasound (grey scale and color / power Doppler) was
adopted. Nemio-20 ultrasound machine (with color /
power Doppler functions) and 3.5 MHz curvilinear and
7.5 MHz linear probes were used. All patients with history and clinical features suggestive of soft tissue tumor
of calf were biopsied. For quantitative variables mean ±
standard deviation was calculated, like age etc. For sex,
male-to-female ratio was calculated. For other quali-
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tative variables like different causes of painful swollen
leg on sonographic examination, frequency and percentages were calculated. The results were expressed /
presented through frequency tables and graphs. All the
data were analyzed by using computer program, SPSS
version 20.

RESULTS
A total of 241 patients presenting with painful swollen leg and referred to ultrasound department from
OPD were included. There were 161 (66.8%) females
and 80 (33.2%) males in our sample. (Figure 1)
Minimum age of the patients was 23 years and maximum age was 85 years. The mean age was 58.09 years
with a standard deviation of 15.71. Age distribution is
showen in Table 1.
Table 2 demonstrates various findings on sonographic examination of the patients presenting with
painful swollen leg. Deep vein thrombosis was found in
125 patients (51.9%).

DISCUSSION
It is of paramount importance to accurately diagnose
the underlying causes of painful swollen leg as these
may mimic each other clinically9,10. Dynamic assessment
is possible with real time imaging capabilities of ultrasound which is helpful in diagnosing and differentiating several vascular disorders11,12 and is considered a
superior diagnostic modality in painful swollen legs12-14.
However, therapeutically these all are different.
While stratifying the findings on sonographic examination with regards to gender, it was observed that
most of the findings were seen in female gender perhaps since their predominance in the sample as well

as high prevalence in female population. Deep vein
thrombosis was found predominantly among women
compared to men (60.2% vs 35%) however, intramuscular abscess and cellulitis was found more in men than
women (15% vs 10.5%) (25% vs 1.9%) respectively. The
rest of the findings were more or less same in both gender (Table No. 3)
Ball reported the frequency of the various common
causes of unilateral leg swelling as follows: 16 to 30 %
for deep vein thrombosis, 6 to 9 % for cellulitis, 6 to 7 %
for muscular injury, 5 to 7 % for superficial thrombosis
and 2 to 6 % for ruptured Baker’s cyst15,16.
Batool et al found deep venous thrombosis (DVT) as
the cause of painful swollen leg in 46% of the patients5.
In our study, we found DVT in 51.9% patients and was
the commonest cause of painful swollen leg.
As the age advances, the DVT risk is elevated5,17.
Whereas in our study too, it was most frequent in the
25-75 years age group. In study by Vucaj-Cirilović et
al18, 860 patients were examined over a period of 2
years by duplex Doppler ultrasound, and among these,
619 (72%) were female and 241 (28%) male, with the
age-range of 16-91 years (mean 56.2).
The life-time prevalence of DVT is 3.1% and increases towards older age groups, and it is higher in female
(3.5%) compared with men (2.4%)19. Patients with DVT
had a mean age of 58 years. Like other studies, majority
of our patients were >50 years (71.2%). There were 16
(33.2%) male patients and 15 (66.8%) female patients.
We noticed an increasing of DVT with age only in females; swollen, painful limb was the commonest presentation.
Ruptured Baker’s cysts (also kwon as pseudo-throm-

Figure 1: Gender wise distribution of sample (n=241)
80

Males (33.2%)
Females (66.8%)

161

JPMI

VOL. 30 NO. 2

166

FREQUENCY OF DIFFERENT CAUSES OF PAINFUL SWOLLEN LEG...

Table 1: Age distribution of sample (n=241)

Age ranges [in years]

No. of cases

Percentage

51-75

113

46.9

>75

73

30.2

Total

241

100%

23-50

55

22.8

Table 2: Findings on sonographic examination (n=241)

Mode

No. of patients

Percentage

Tendon tear

19

7.9

Ruptured baker cyst

21

8.7

Intramuscular hematoma

16

6.6

Intramuscular abscess

29

12

Popliteal artery aneurysm

5

2.1

Cellulitis

23

9.5

Soft tissue sarcoma

3

1.2

241

100

Deep vein thrombosis

125

Total

51.9

Table 3: Gender wise stratification of the findings (n = 241)

Mode

Male

Female

Total

Deep vein thrombosis

28 (35%)

97 (60.2%)

Tendon tear

6 (7.5%)

13 (8.0%)

19

Ruptured baker cyst

5 (6.2%)

16 (9.9%)

21

Intramuscular hematoma

6 (7.5%)

10 (6.2%)

16

Intramuscular abscess

12 (15%)

17 (10.57%)

29

Popliteal artery aneurysm

1 (1.2%)

4 (2.5%)

5

Cellulitis

20 (25%)

3 (1.9%)

23

Soft tissue sarcoma

2 (2.5%)

1 (0.6%)

3

80

161

241

Total

125

Table 4: Age group wise stratification of the findings (n = 241)

Mode

23-50 years

51-75years
86 (76.1%)

>75 years

34 (46.6%)

Total

14 (25.4%)

3 (2.6%)

2 (2.7%)

19

Ruptured baker cyst

11 (20%)

4 (3.5%)

6 (8.2%)

21

Intramuscular hematoma

8 (14.5%)

4 (3.5%)

4 (5.5%)

16

Intramuscular abscess

11 (20%)

7 (6.2%)

11 (15.1%)

29

Popliteal artery aneurysm

2 (3.6%)

1 (0.9%)

2 (2.7%)

5

Cellulitis

4 (7.3%)

7 (6.2%)

12 (16.4%)

23

0 (0%)

1 (0.9%)

2 (2.7%)

3

55

113

73

241

Deep vein thrombosis
Tendon tear

Soft tissue sarcoma
Total
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bophlebitis) may present in the emergency department
and need to be diagnosed and differentiated from
DVT20. Sato et al4, reported ruptured Baker’s cysts in 03
patients, with an incidence of 2.4%, while in our study it
was observed in 8.7 %.

CONCLUSION
Deep vein thrombosis is the most frequent cause of
painful swollen leg followed by cellulitis, abscesses and
baker’s cyst.

REFERENCES
1.

Kane D, Balint PV, Gibney R, Bresnihan B, Sturrock RD. Differential diagnosis of calf pain with musculoskeletal ultrasound imaging. Ann Rheum Dis 2004; 63:11-4.

2.

Useche JN, de-Castro AM, Galvis GE, Mantilla RA, Ariza
A. Use of US in the evaluation of patients with symptoms
of deep vein thrombosis of the lower extremities. Radiographics 2008; 28:785-97.

3.

Dudkiewicz I, Heim M, Blankstein A. Ultrasound assisted
diagnosis of the painful calf. J Musculoskeletal Res 2005;
9:213-8.

4.

Sato O, Kondoh K, Iyori K, Kimura H. Midcalf ultrasonography for diagnosis of ruptured Baker’s cysts. Surg Today
2001; 31:410-3.

5.

Batool S, Shaukat A, Ahmad KK, Khan TQ, Qureshi A, Anjum NM. Is it always DVT? Evaluation of leg swelling with
color doppler sonography. Ann King Edward Med Coll
2005; 11:277-8.

6.

Arumilli BRB, Lenin-Babu V, Paul AS. Painful swollen leg –
think beyond deep vein thrombosis or Baker’s cyst. World
J Surg Oncol. 2008; 6:6.

7.

Ozgomen S, Kaya A, Kocakoc E, Kamanli A, Ardicoglu O,
ozkurt-Zengin F. Rupture of Baker’s cyst producing pseudo-thrombohelebitis in a patient with Reiter’s syndrome.
Kaohsjung J Med Sci 2004; 20:600-3.

8.

Chung KL, Cheung KY, Kam CW. Differential diagnosis of
acute calf pain and swelling with emergency ultrasound.
Hong Kong J Emerg Med 2005; 12:36-41.

9.

Hughes GR, Pridie RB. Acute synovial rupture of the knee
- a differential diagnosis from deep vein thrombosis. Proc
R Soc Med 1970; 63:587.

JPMI

VOL. 30 NO. 2

10. Rosewarne. Synovial rupture of the knee joint: confusion
with deep vein thrombosis. Clin Radiol 1978; 29:417-20.
11. Bianchi S, Abdelwahab IF, Mazzola CG, Ricci G, Damiani
S. Sonographic examination of muscle herniation. J Ultrasound Med 1995; 5:357-60.
12. Bates DG. Dynamic ultrasound findings of bilateral anterior tibialis muscle herniation in a pediatric patient. Pediatric Radiol 2001; 31:753-5.
13. Beggs I. Sonography of muscle hernias. Am J Roentgenol
2003; 180:395-9.
14. Carli AB, Turgut H, Bozkurt Y. Choosing the right imaging method in muscle hernias: musculoskeletal ultrasonograpghy. J Sports Sci 2015;33: 1919-21.
15. Ball C. Deep vein Thrombosis: Differential diagnosis. [Online]. [2004?]; [2 screens]. Available from: URL:http://www.
eboncall.org/isp/GUIDE/DVT/DVT_differential _1.htm
16. Seidel AC, Cavalheri G Jr, Marinda F Jr. The role of duplex ultrasonography in the diagnosis of lower-extremety
deep vein thrombosis in non-hospitalized patients. Int
Angiol 2008;27:377-84.
17. Patel K. Deep venous thrombosis treatment & management; 2013. http://emedicine.medscape.com/article/1911303-overview
18. Vucaj-Cirilović V. Petrovic K, Nikolic O, Til V, Niciforovic D,
Hadnadev D. Duplex Doppler ultrasonography in the diagnosis of deep venous thrombosis of the lower extremities. Med Pregl 2006; 59:11-4.
19. Saarinen JUKKA. Incidence, risk associations and outcome
of deep venous thrombosis in the lower limb. Acta Uni
Temp 2000:1-50. https://tampub.uta.fi/bitstream/handle/10024/66983/951-44-4767-0.pdf?sequence=1
20. Drescher MJ, Smally AJ. Thrombophlebitis and pseudothrombophlebitis in the ED. Am J Emerg Med 1997;
15:683-5.

CONTRIBUTORS

NUH conceived the idea, planned the study, and
drafted the manuscript. MI and KHA helped acquisition of data and did statistical analysis. All authors
contributed significantly to the submitted manuscript.

168

