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Spectrum of  Findings in Lower Limb Doppler 
Ultrasonography in UBTH, Benin City
1 2Ehigiamusoe FO, Emilomon JO 

1Department of  Radiology, College of  Medicine, University of  Benin, Benin City. Email: oghanina.ehigiamusoe@uniben.edu
2Department of  Radiology, University of  Benin Teaching Hospital, Benin City. Email: drjohnomua@yahoo.com

Abstract

Objectives: Doppler ultrasonography (USS) is a relatively new radiological procedure in our 
environment but gradually gaining recognition in assessment of  lower limb pathologies. This study aims 
to assess the pattern of  referrals for lower limb Doppler USS and the outcome of  the procedure at the 
University of  Benin teaching hospital

Materials and Methods: This was a retrospective study carried out at the University of  Benin teaching 
hospital, between January 2018 and June 2019. The request forms and Doppler scan results of  patients 
done within this period were retrieved and relevant information were obtained and analyzed using 
statistical package for social sciences, version 23.  

Results: A total of  204 patients comprising of  125 females (61.3%) and 79 males (38.7%) were analyzed 
in this study. Mean age of  study population was 55.25±17.02 years. The commonest indication for lower 
limb Doppler scan was leg swelling (70, 22.8%) while the least was peripheral arterial disease (PAD) (14, 
4.6%)

The commonest Doppler ultrasound finding was PAD (74, 44.3%), followed by DVT (39, 23.4%). The 
least findings on Doppler ultrasound of  the lower limb was arterio-venous malformation (AV) 
malformation (1, 0.6%). Arterial wall calcification (100%) was the commonest Doppler finding in 
patients with PAD. DVT occurred more in the left lower limb (67.7%) than right limb (32.3%) and 
superficial femoral vein (27.8%) was most affected. 

Conclusion: This study has shown that Doppler scan is quite relevant in lower limb pathologies and 
peripheral artery disease is the commonest diagnosis in the lower limb. 

Keywords: Spectrum, Lower limb, Doppler, ultrasonography.

*Corresponding author: Festus Oghanina Ehigiamusoe, Email: oghanina.ehigiamusoe@uniben.edu

Doppler ultrasonography. Some indications for 
the use of  Doppler ultrasonography include; 
assessment of  disease in patients with ischemic 
symptoms, follow-up of  by-pass graft 
procedures, follow-up of  angioplasty procedures, 
diagnosis and follow-up of  aneurysms of  the 
peripheral arteries, diagnosis and treatment of  
false aneurysms, diagnosis of  pulsatile lesions, 
assessment of  dialysis shunts, diagnosis or 
exclusion of  DVT, assessment of  secondary/ 

INTRODUCTION
The common presenting symptoms and elicited 
signs of  the lower limbs vascular diseases include 
leg swelling, leg pain and leg ulcers. Other 
systemic chronic conditions associated with 
increased age and prolonged lifespan such as 
hypertension and diabetes could also cause 
vascular diseases of  the lower limb.

Lower limb vascular diseases involving both 
arteries and veins can be evaluated using 
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recurrent varicose veins, investigation of  
chronic venous insufficiency and post phlebitis 
syndrome, vein mapping prior to bypass grafts, 
assessment of  primary varicose veins and 

1localization of  veins for cannulation .
       
Imaging modalities for evaluating the lower limb 
vessels include computed tomography (CT) 
angiography, catheter angiography, and Doppler 
ultrasonography. Three-dimensional CT 
angiography provides information about 
atherosclerotic calcifications and the extent of  
stenosis or occlusion of  the vessels. CT 
angiography has some advantages, such as a 
shorter evaluation time and the fact that it is less 
affected by operator's experience. Catheter 
angiography is used for arterial vascular 
interventions and it is the gold standard in the 

2,3diagnosis of  peripheral arterial disease . 
However, Doppler ultrasonography remains the 
only non-invasive technique that does not 
require contrast medium, preparation of  the 
patient before the study is carried out, or 

4
radiation exposure . Furthermore, it is a good 
method for screening and follow-up, as well as 
some definitive diagnosis of  some vascular 
diseases like PAD and DVT. DVT has an 
incidence of  about 80-100/100,000 annually in 
the general population of  Western countries but 
its incidence is relatively unknown in the general 

5
population in Nigeria . DVT is the formation of  
thrombus in the deep veins, mostly affecting the 
lower limbs; the attendant risk of  pulmonary 
thromboembolism confers on it the need for 
quick diagnosis and treatment. DVT particularly 
of  the proximal veins is better diagnosed using 
color Doppler investigation, which combines 
the advantages of  compression sonography with 
the ability to visualize venous flow in color 

6
without the injection of  contrast material . The 
biochemical investigative method of  using D-
dimer assay may be sensitive but it is not very 
specific, also a conventional venography may 

detect a thrombus in the vein, it is however an 
7,8

invasive procedure . PAD defines presence of  
narrowing of  the arteries due to atherosclerotic 
changes with resultant reduction in the blood 
flow and this shows an incidence of  about 25-

9,1045% in the Nigeria population . 

Knowledge of  ultrasonographic anatomy of  the 
lower limb vessels and the corresponding 
anatomical landmarks is essential in performing 

4
Doppler ultrasonography . 

The University of  Teaching Hospital is a 
multidisciplinary tertiary health institution with 
very efficient endocrinology, vascular surgery and 
plastic surgery units, hence referrals are sent to 
the Radiology department for lower limb 
Doppler ultrasonography, which has helped these 
specialists to better manage their patients with 
lower limb vascular diseases. The aim of  this 
study is to document the common indications and 
Doppler scan findings of  lower limb diseases at 
the University of  Benin Teaching Hospital.

MATERIALS AND METHODS
This is a cross sectional retrospective study of  all 
lower limbs Doppler scans done at the Radiology 
department of  the University of  Benin Teaching 
hospital between January 2018 and June 2019.  
Ethical clearance for the study was obtained from 
the Ethics and research committee of  the 
University of  Benin Teaching Hospital. All scans 
were done using a linear probe (5-7MHz) of  a 
Sonoace Medison X6 ultrasound machine 
(Korea, 2009) with Doppler facility. The 
ultrasound request forms and the results of  all 
Doppler scans done for lower limbs within the 
stated period were retrieved from our archive. 
Only the ones with complete biodata, clinical 
findings and ultrasound findings were agreed 
upon by the authors and thereafter enrolled into 
the study. The biodata, indications for Doppler 
scan and Doppler scan findings of  all those 

36 Spectrum of  Findings in Lower Limb Doppler Ultrasonography in UBTH, Benin City

African Journal of  Tropical Medicine and Biomedical Research  Vol. 6 No. 2 December 2023



enrolled were entered into Statistical package for 
social sciences (SPSS) version 23(IBM, 
Chicago,IL) and analyzed. Test of  significance 
was done with Chi squared test. Confidence 
interval of  95% was used with P-value set at less 
than or equal to 0.05 to be considered statistically 
significant. 

RESULTS
A total of  204 patients comprising of  125 
females (61.3%) and 79 males (38.7%) were 
analyzed in this study. Mean age of  study 
population was 55.25±17.02 years with that of  
the males being 54.96±17.16 years and females 
being 55.42±16.99 years. Patients in age group 
41-60 years (40.2%) were more in this study 
while those in age group 1-20 years were least 
(2.5%)- table 1. 

The most common indication for lower limb 
Doppler scan was leg swelling (70, 22.8%), 
followed by deep vein thrombosis, DVT (45, 
14.7%), leg ulcer (43, 14.0%), diabetic foot (38, 
12.4%), leg pain (20, 6.5%), cellulitis (18, 5.9%) 
and peripheral arterial disease, PAD (14, 4.6%). 
The least indication was heart failure (0.3%)-
table 2

Leg swelling as the most common indication was 
more in age groups 41-60 years and 61-80years 
and this was seen to be significant (P=0.042). 
DVT as an indication for lower limb Doppler 
scan was next to leg swelling and was seen more 
in age group 61-80 years. Other indications such 
as leg ulcer, leg pain, diabetic foot and cellulitis 
were also seen more in age group 61-80 years, 
though not statistically significant-table 3.

The most common Doppler ultrasound finding 
was PAD (74, 44.3%), followed by DVT (39, 
23.4%), varicose vein (21, 12.6%) and cellulitis 
(18, 10.8%). These were subsequently followed 
by arterial thrombosis (7, 4.2%) and 

lymphedema (6, 3.6%). The least findings on 
Doppler ultrasound of  the lower limb were AV 
malformations, perivascular abscess and 
rhabdomyosarcoma which had one case each 
(0.6%)-tables 5&6.

 All Doppler findings were more in females than 
males except arterial thrombosis. PAD and DVT 
were seen more in age group 61-80 years whereas; 
varicose veins were more in age group 41-60 
years-Table 7. 

Peripheral arterial disease (PAD) was the most 
common ultrasound diagnosis in patients that 
presented with leg ulcer (58.1%), leg gangrene 
(85.7%), diabetic foot (78.9%) and cellulitis 
(38.9%). Out of  the 14 patients that presented 
with PAD, majority had Doppler evidence of  
PAD, 10 (71.4%). DVT was the most common 
Doppler finding in those that presented with leg 
swelling (44.0%), followed by those that 
presented with leg ulcer (4.6%), gangrene 
(14.3%), leg pain (25%) and diabetic foot (5.3%) 
respectively. The only two cases of  pelvic fracture 
seen in this study had DVT on Doppler 
interrogation. Out of  the 45 patients that 
presented with DVT only 27 (60%) were 
confirmed on Doppler scan-Table 8.

DVT occurred more in the left lower limb 
(67.7%) than right lower limb (32.3%) for all 
lower limb veins and this was very significant 
(P<0.000). Superficial femoral vein (27.8%) was 
most affected followed by popliteal vein (23.1%). 
The lower limb deep vein least affected by DVT 
was calf  vein (11.1%)-Table 9. 

Incompetent perforating vein were seen more 
than incompetent saphenous-femoral venous 
valves in patients that presented with varicose 
veins-Table 10.
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Age group  Frequency (%)  

 1-20  5 (2.5)  
21-40

 
37 (18.1)

 41-60
 

82 (40.2)
 61-80

 
67 (32.8)

 80-100

 

13 (6.4)

 Sex 

  
Male 79 (38.7)

Female 125 (61.3)

 

Table 1: Age and sex distribution 

Mean Age: 55.25±17.02yr, Males: 54.96±17.16yr, Female: 55.42±16.99yr

Table 2: Indications for lower limb Doppler scan

Indications  Frequency (%)  
Leg swelling  70 (22.8)  
Leg ulcer  43 (14.0)  
DVT

 
45 (14.7)

 
Diabetic foot 

 
38 (12.4)

 Leg pain 
 

20 (6.5)
 Cellulitis

 
18 (5.9)

 PAD
 

14 (4.6)
 Varicose vein

 
9 (2.9)

 Gangrene 

 

7 (2.3)

 Ischemic stroke

 

5 (1.6)

 Gunshot injury 

 

4 (1.3)

 
Difficulty with walking

 

4(1.3)

 
Lymphedema 

 

4(1.3)

 
Trauma

 

4 (1.3)

 
Pulmonary embolism

 

2 (0.7)

 
Peripheral neuropathy

 

2 (0.7)

 

Pelvic fracture

 

2 (0.7)

 

Traumatic AV fistulae

 

2 (0.7)

 

Screening

 

2 (0.7)

 

Vascular tumor

 

2 (0.7)

 

DM nephropathy

 

3 (1.0)

 

Pelvic varicocele

 

2 (0.7)

 

Nephrotic syndrome 2 (0.7)
Aneurysm 2  (0.7)
Heart failure 1 (0.3)
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Table 3: Age group versus indications for lower limb Doppler scans

Indications  1-20  21-40  41-60  61-80  81-100  Total P-value
Leg ulcer  0  6  15  18  4  43 0.364
Leg pain

 
0

 
3

 
7

 
8

 
2

 
20 0.806

Leg swelling
 

3
 

18
 

24
 
24

 
1

 
70 0.042*

Diabetic foot
 

0
 

6
 

12
 
18

 
2

 
38 0.264

PAD

 
0

 
1

 
8

 
3

 
2

 
14 0.340

DVT

 
0

 
9

 
17

 
18

 
1

 
45 0.397

Cellulitis 

 

0

 

2

 

5

 

9

 

2

 

18 0.374
Leg gangrene 0 0 2 3 2 7 0.109
Varicose vein 0 1 6 2 0 9 0.549

Table 4: Sex distribution of  indications for lower limb Doppler scan

Indications 

 

Male

 

Female

 

Total

 

P value
Leg ulcer 

 

15 (34.9)

 

28 (65.1)

 

43

 

0.601
Leg pain 

 

2 (10.0)

 

18 (90.0)

 

20

 

0.006*
Leg swelling 

 

25 (35.7)

 

45 (64.3)

 

70

 

0.548
Diabetic foot

 

14 (36.8)

 

24 (63.2)

 

38

 

0.855
Peripheral arterial disease

 

5 (36.8)

 

9 (63.2)

 

14

 

1.000
Cellulitis 

 

5 (27.8)

 

13 (72.2)

 

18

 

0.448
Leg gangrene 

 

2 (22.2)

 

7 (77.8)

 

9

 

0.708
Varicose vein 2 (22.2) 7 (77.8) 9 0.487
Deep vein thrombosis 20 (44.4) 25 (55.6) 45 0.390

Table 5: Sex distribution of  findings on lower limb Doppler scan 

Findings  Male  Female Total 
Arterial calcification

 
26

 
48

 
74 

Peripheral arterial disease

 
26

 
48

 
74

SC edema 

 

26

 

47

 

73
Atheromatous plaque

 

15

 

29

 

44 
Arterial stenosis

 

16

 

24

 

40
DVT

 

16

 

24

 

39 
Varicose vein 

 

7

 

14

 

21 
Fasciitis/Cellulitis 

 

6

 

12 18 
Incompetent perforators

 

4

 

12 16
Arrhythmia 

 

1

 

7 8 
Arterial thrombosis

 

5

 

2 7 
Lymphedema

 

2

 

4 6 
Incompetent SFJ

 

1

 

3 4 
Subvalvular thrombosis

 

1

 

2

 

3
Rhabdomyosarcoma 1 0 1 
Perivascular abscess 1 0 1 

Pyomyositis 0 2 2 
Baker’s cyst 1 3 4
Arterio-venous 
malformation

1 0 1
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Table 7: Age distribution of  Doppler ultrasound findings

Findings   1-20  21-40  41-60  61-80  81-100  Total 

 

P-value

Peripheral arterial disease
 

0
 
6

 
26

 
32

 
10

 
74

 
0.000*

Subcutaneous oedema
 

3
 
16

 
30

 
22

 
2

 
73

 
0.308

Deep vein thrombosis
 

0
 
8

 
14

 
16

 
1

 
39

 
0.458

Varicose vein

 
1

 
2

 
12

 
6

 
0

 
21

 
0.313

Cellulitis 

 

1

 

4

 

6

 

6

 

1

 

18

 

0.876
Incompetent perforators

 

0

 

1

 

10

 

5

 

0

 

16

 

0.531
Arrhythmias 

 

0

 

0

 

2

 

3

 

3

 

8

 

0.005
Incompetent SFJ 0 1 2 1 0 4 0.959

Table 8: Some indications versus Doppler ultrasound findings.

Indications  Doppler findings  
Leg ulcer  PAD (25, 58. 1%), varicose veins (10, 23.3%), cellulitis (4, 

9.3%), DVT (2, 4.6%), Pyomyositis (1, 2.3%), normal (1, 2.3%)
Leg swelling

 
DVT(22, 44.0% ), PAD (12, 24%), varicose vein (5, 5.0%), 
lymphedema (5, 5.0%), arterial thrombosis (1, 2.0%), 
Pyomyositis (1, 2.0%),

 
normal (4, 8.0% )

 Gangrene 

 
PAD (6, 85.7%), DVT (1, 14.3%)

 Leg pain

 

PAD (8, 40%), DVT (5, 25%), lymphedema (1, 5%), cellulitis 
(1, 5%), normal (5, 25%).

 
Diabetic foot 

 

PAD (30, 78.9%), cellulitis (4, 10.5%), DVT (2, 5.3%), arterial 
thrombosis (2, 5.3%).

 
Peripheral arterial disease (PAD)

 

PAD (10, 71.4%), DVT (1, 7.1%), arterial thrombosis (1, 
7.1%), lymphedema (1, 7.1%), normal (1, 7.1%).

 

Varicose vein 

 

Varicose vein (5, 55.6%), DVT (3, 33.3%), normal (1, 11.1%).
Deep vein thrombosis (DVT)

 

DVT (27, 60 %), PAD (2, 4.4%), varicose vein (2, 44.4%), 
cellulitis (1,  22.2%), normal (13, 28.9%)

 

Cellulitis PAD (7, 38.9%), cellulitis (4, 22.2%), arterial thrombosis (1, 
5.6%), normal (6, 33.3%)

Pelvic fracture DVT (2,100%)

Table 9: Distribution of  DVT on lower limbs

Vein  Right  Left  Both  Total 
(%)  

P value  

External iliac  0  5  0  5 (4.6)  0.000*  
Common femoral 

 
4

 
13

 
2

 
19(17.6)

 
0.000*

 Superficial 
femoral

 

8
 

17
 

5
 

30(27.8)
 

0.000*
 

Deep femoral 
 

4
 

8
 

2
 

14(12.9)
 

0.000*
 Popliteal

 
8

 
13

 
4

 
25(23.1)

 
0.000*

 Calf  vein

 

5

 

5

 

2

 

12(11.1)

 

0.000*

 Long saphenous 1 2 0 3(2.8) 0.000*
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DISCUSSION
The lower limb is an essential part of  the human 
body for mobility and disease entity of  any sort 
of  this part could render an individual 
moribund. Vascular disease of  the lower limb is 
one of  such entities that demand prompt 
diagnosis and treatment and Doppler 
ultrasonography has become a frontline imaging 
modality in this respect as it is non-invasive, non-
ionizing and portable.

The mean age of  our study population was 
55.2517.02 years which is similar to some studies 
done in the North-western and Southern parts 
of  Nigeria   There was significant female 

11,12,13.

preponderance in our index study with 61.3% 
female population, this is in contrast to previous 
similar studies done by Misauno  at the 6et al
University of  Jos Teaching Hospital that showed 
47.9% female population and that done by 
Igbinedion  at the University of  Benin 

13
et al

Teaching Hospital that showed 49.6% female 
population. This difference could be due to the 
fact that there is better awareness on health 
issues amongst the female population now 
compared to previous times .14,15

Leg swelling was the most common indication 
for Doppler evaluation of  the lower limb in our 
study accounting for 22.8% of  the total study 
population. This observation is in tandem with 
previous studies  but in contrast to the study 12,13

done by Misauno  at Jos University Teaching 6 et al
hospital where DVT was the commonest 
indication for Doppler ultrasound. Leg swelling 

can be the symptom of  many local diseases such 
as DVT and cellulitis and systemic diseases such 
as renal failure and cardiovascular compromise . 16

Furthermore, our study showed DVT as the most 
common ultrasound finding in patients that 
presented with leg swelling. This could account 
for leg swelling being the most common 
indication for lower limb Doppler scan in our 
study.

DVT was next to leg swelling in terms of   
indication for lower limb Doppler interrogation, 
and was more in the 61- 89 years age group. Old 
age is a known risk factor for developing DVT. 
Furthermore, the elderly are prone to developing 
co-morbidities which are also risk factors for 
DVT . Hence, the more DVT seen in this age 17

group.   

Other indications for Doppler evaluation of  the 
lower limb, such as leg ulcer, leg pain, diabetic foot 
and cellulitis were also seen more in age group 61-
80 years. It was noticed that these indications 
affect the middle aged and the elderly, this is most 
likely due to the fact that among older adults, there 
are age-related alterations in vascular structure 
and function, which are compounded by longer 
exposure to cardiovascular disease risk factors, 
resulting in increased incidence and prevalence of  
peripheral arterial disease and venous 
thromboembolism . 

18

The commonest Doppler findings in our study 
were PAD (74, 44.3%) and DVT (39, 23.4%). This 
is comparable to a similar study done by 

Table 10: Distribution of  predisposing factors to varicose vein

 Incompetent perforator  Incompetent sapheno -femoral 
venous valve  

Varicose vein 
 

14
 

4
 No varicose vein 2 0
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Igbinedion  which showed peripheral 
13

 et al
vascular disease as the commonest Doppler 
diagnosis. This similarity may be due to the fact 
that it's same locality and Doppler scan services 
have been consistent since then till now. 
Furthermore, patients in the older age group 
were more in this study and old age is a risk factor 
for developing peripheral arterial disease .  But 19

it is in contradistinction to the study by Ikpeme et 
12 

al in Calabar, Nigeria where chronic venous 
insufficiency was the most common Doppler 
diagnosis. The difference in the locality and the 
fewer number of  patients (76 patients) used in 
the Calabar study could account for the variance 
from our study.

In our study, all patients with PAD had arterial 
wall calcification, 59.0% of  them had 
atheromatous plaques and 52.0% had stenosis. 
Anas found luminal stenosis in 29% in 11 et al
about 79 patients with PAD studied in Kano; 
Northern Nigeria. The atherosclerotic changes 
that come with ageing bring about narrowing 
and occlusion or stenosis of  coronary and 
cerebral arteries as well as the aorta and its 
branches . Furthermore, a Turkish study showed 

2

high incidence of  PAD in patients over 70 years 
of  age and it was opined that PAD increases with 
increasing age irrespective of  presence or 
absence of  confounding factors such diabetes 
and hypertension . 2

There was a significant difference between the 
percentage of  those that presented with PAD as 
the indication for Doppler ultrasound scan and 
those that had a Doppler ultrasound confirmed 
diagnosis of  PAD (4.6% versus 44.3%, tables 2 
and 6). This is possibly due to the fact that, apart 
from ageing process, some other disease 
conditions such diabetes, hyperlipidemia, 
hypertension and obesity are also risk factors for 
PAD and as such some of  them would present as 
diabetic foot ulcers and leg gangrene and not 

necessarily intermittent claudication (an 
established symptom of  PAD) as was the case in 
this study . Patients with these risk factors for 

20

PAD should routinely be screened with Doppler 
scan as this is an established protocol . 21

There was a statistically significantly higher 
incidence of  DVT on the left lower limb (67.7%), 
than the right (32.3%), a similar, howbeit not 
significant finding was gotten in a study done by 
Ikhlas O.S. . The left sidedness of  DVT was 

7
et al

first described by Virchow in 1851 and he 
proposed that this occurrence could be due to 
compression of  left common iliac vein by the 
right common iliac artery . This was further 22

substantiated by the study done by Thijs et 
23

al using over 5000 patients with DVT. The 
proximal lower limb veins; the common femoral 
vein to the popliteal vein, had the highest 
detection for DVT (with the highest being in the 
superficial 27.8% and popliteal 23.1%) as 
compared to the calf  veins, which was 11.1%. 
Other studies previously done, showed that 
ultrasound is less sensitive  in detecting DVT of  
the calf  veins, as compared to the proximal lower 
limb veins . It was also discovered that though 

24,25,26

the sensitivity of  ultrasound detection of  calf  
vein DVT may be low, however these thrombi are 
less likely to cause pulmonary embolism, as 
compared to the proximal vein DVTs which are 
much more likely to cause pulmonary embolism. 
So, it has been advised that a repeat Doppler scan 
of  a suspected calf  vein DVT should be done to 
access if  any thrombus has advanced to the 
proximal veins, which will then have more 
likelihood of  being detected and intervention 
carried out to prevent pulmonary embolism . 26

Incompetent sapheno-femoral venous junction 
and perforating vein are two main causes of  
varicose veins . These were assessed in the 

27

patients who had varicose veins in our study; and 
it was discovered that incompetent perforating 
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veins occurred more frequently than 
incompetent sapheno-femoral venous valves in 
these patients. This is at variance with a study 
done in India which showed a significantly 
higher number of  patients with varicose veins 
having incompetent sapheno-femoral junction . 28

This variation may result from differences in race 
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