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Dependent Leg Edema in Older Patients with or 
without Skin Lesion

Kotaro Suehiro, MD, Noriyasu Morikage, MD, Takasuke Harada, MD, Yuriko Takeuchi, MD, 
Soichi Ike, MD, Ryo Otsuka, MD, Ryunosuke Sakamoto, MD, Hiroshi Kurazumi, MD,  
Ryo Suzuki, MD, and Kimikazu Hamano, MD

Objective: This study aimed to clarify the features and 
causes of dependent edema (DE) in the legs of patients in 
geriatrics.
Patients and Methods: We retrospectively reviewed 224 
patients with DE, aged ≥65 years, who visited our clinic 
from April 2009–March 2022. DE was defined as bilateral 
leg edema in patients without known systemic edemagenic 
conditions, venous insufficiency confirmed by duplex ve-
nous scanning, or a cancer treatment history in the pelvic/
inguinal lesions.
Results: The median patient age was 77 years (range: 
65–94 years), where 74% were female. Overall, 198 patients 
(88%) had gait disturbances caused mainly by musculoskel-
etal disorders, but 58 (26%) walked without aid. Compared 
with patients with DE only (N=129), patients with DE and 
venous stasis-related skin lesions (N=95) included a larger 
number of those with obesity than did those with DE only 
(26% vs. 14%, p=0.02).
Conclusion: The primary cause of DE in older patients 
was the sedentary lifestyle secondary to aging and gait 
disturbance, not solely because of reduced leg function. 
The complications of obesity are associated with increased 
venous stasis-related skin lesions.

Keywords: leg edema, chronic venous disease, lymphede-
ma

Introduction
Bilateral leg edema of unknown cause in older patients is 
often encountered clinically. Such leg edema has been de-
scribed as dependent edema (DE)1): gravitational edema,2) 
filtration edema,3) and so on. However, to date, DE re-
mains inconclusive. Although DE is commonly observed, 
most textbooks do not list it as a causal condition for leg 
edema. Many physicians remain unaware of DE. How-
ever, such patients continually visit us with complaints 
of leg heaviness, walking and sitting difficulty, etc. Some 
DE cases are complicated by weeping blisters and/or leg 
ulcers. For these patients, the pathophysiology of DE 
must be explained and treated. Moreover, DE can com-
plicate other edemagenic conditions, such as lymphedema 
or chronic venous insufficiency, and significantly affect 
edema volume.4,5) Hence, DE’s effect must be considered 
when managing leg edema, particularly in older patients. 
Currently, no methods can measure DE independently; 
however, recognizing its presence and features is impor-
tant. In this study, we retrospectively reviewed the back-
ground, symptoms, and examination results of patients 
with DE to clarify its features. Furthermore, we discuss 
the pathophysiology of DE based on these observations.

Patients and Methods
This retrospective study was approved by the Institutional 
Review Board of Yamaguchi University Hospital (Ube, 
Yamaguchi, Japan, 2022-108), and the need for indi-
vidual informed consent was waived. Between April 2009 
and March 2022, 1394 patients visited our clinic with 
complaints of leg swellings. Of these, 432 patients were 
aged 65 years or older during their initial visits and had 
bilateral leg edema. Patients with the following conditions 
were excluded:
・ Known edemagenic conditions, such as cardiac/renal/

hepatic failure, hypothyroidism, terminal cancer, etc.
・ Venous insufficiency and/or occlusion confirmed by 

duplex venous scan.
・ A history of cancer treatment for pelvic/inguinal le-
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sions (excluding possible secondary lymphedema).
Finally, 224 patients met all the criteria and were stud-

ied. Table 1 presents patient characteristics. Among 224 
patients with DE, 129 (58%) had bilateral DE without 
skin lesions (Group 1). The remaining patients (N= 95, 
42%) had skin lesions in either leg alongside bilateral DE 
(Group 2).

In the outpatient setting, the patients’ walking condition 
was assessed while they moved from the waiting room to 
the consulting room; if their walking cycle: heel strike, 
weight on, ankle pivot, tip toe, weight off, dorsiflexion, 
and foot forward6) was not smooth and symmetrical, 
they were regarded to have walking disturbance. History 
taking and physical examinations were performed in the 
consulting room. The presence of edema in the legs was 
confirmed by a pitting sign and subcutaneous echo-free 
space (SEFS), as described below. The circumference mea-
surements were taken at the following levels: calf, level of 
the calf at its maximum diameter; ankle, level of the upper 
edge of the medial malleolus; and foot, level of the middle 
of the foot arch. We routinely performed a venous duplex 

ultrasound, skin and subcutaneous tissue ultrasonography, 
and air plethysmography. In the skin and subcutaneous 
tissue ultrasonography, the leg was scanned at nine points 
(upper/lower, medial/lateral, thigh/leg, and pedal) using an 
8–12 MHz linear transducer, as per our previous report.7) 
The SEFS was graded as follows: grade 0, no SEFS; grade 
1, horizontally oriented (<45° to the skin) SEFS only; and 
grade 2, presence of a vertically oriented (≥45° to the 
skin) SEFS bridging the horizontally oriented SEFS. We 
previously reported that SEFS grading is well correlated 
with the severity of edema assessed using bioelectrical 
impedance analysis, and therefore, it is a semi-quantitative 
measure of leg edema.8) Using air plethysmography, the 
venous filling index (VFI), an index of venous reflux and 
arterial inflow, and ejection fraction (EF), an index of calf 
muscle pump function, were obtained.9) Epifascial lym-
phangioscintigraphy was performed only when patients 
consented. The images were obtained 15, 60, and 180 min 
after injecting the first interdigital web with an intra-
dermal tracer (111 MBq of 99 mTc suspended in 0.1 mL 
human serum albumin). When the entire superficial lymph 

Table 1 Patient characteristics and symptoms

Characteristics Overall (N=224)
Patients with leg edema 

only (Group 1)  
(N=129)

Patients with leg edema 
and skin lesions (Group 2)  

(N=95)

p-value  
(Group 1 vs. 2)

Age (years) 77 (65–94) 77 (65–91) 78 (65–94) 0.9967
>75 y 145 (65%) 83 (64%) 62 (65%) 0.8865

Female 165 (74%) 93 (72%) 72 (76%) 0.3964
Height (cm) 152 (128–190) 153 (131–176) 150 (128–190) 0.1485
Weight (kg) 58 (29–120) 56 (29–97) 62 (34–120) 0.0235*
BMI (kg/m2) 24 (15–43) 24 (15–41) 26 (16–43) 0.0005*

<17 kg/m2 5 (4%) 5 (4%) 3 (3%) 0.7944
>30 kg/m2 43 (19%) 18 (14%) 25 (26%) 0.0175*

Gait disturbance 198 (88%) 110 (85%) 88 (93%) 0.0379*
Clutch, Walker 102 (46%) 54 (42%) 48 (51%) 0.1731
Wheelchair 38 (17%) 18 (14%) 20 (21%) 0.1509
Causes

OA/RA 88 (39%) 43 (33%) 45 (47%) 0.0348*
Physical frailty 54 (24%) 35 (27%) 19 (20%) 0.221
LBP 46 (21%) 27 (21%) 19 (20%) 0.4481
CND 38 (17%) 20 (16%) 19 (20%) 0.6270
Others 35 (16%) 12 (9%) 23 (24%)

Skin lesion
Hyperpigmentation 88 (39%) N.A. 88 (94%)

Stasis dermatitis 33 (15%) N.A. 33 (55%)
Lipodermatosclerosis 32 (14%) N.A. 32 (34%)
Corona phlebectatica 6 (3%) N.A. 6 (6%)
Venous ulcer 19 (8%) N.A. 19 (20%)
Stemmer’s sign 8 (4%) N.A. 8 (8%)

BMI: body mass index; OA: osteoarthritis; RA: rheumatoid arthritis; LBP: lower back pain; CND: cranial nerve disorders; N.A.: not appli-
cable
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trunk and inguinal nodes were visualized within 15 or 
60 min, followed by washout until 180 min, we consid-
ered the lymph transport system hyperactive or normal, 
respectively. Otherwise, the lymph transport system was 
considered insufficient.10) Bioelectrical impedance analysis 
using a bioimpedance spectrometer (U-400, Impedimed 
Ltd., Brisbane, Australia) was performed only when the 
device was available. We calculated the ratio of intracellu-
lar fluid resistance to extracellular fluid resistance (Ri/Re) 
in each leg as a measure of the amount of extracellular 

fluid,11) and the ratio of extracellular fluid resistance in the 
affected leg to extracellular fluid resistance in the (right) 
arm (ReL/ReA) as a measure of the severity of edema.5)

Statistical analysis
The results are expressed as median (range) or count un-
less otherwise indicated. The Mann–Whitney U test was 
used to evaluate the between group differences in patient 
data. The χ2 test was used to test categorical variables. 
Simple linear regression analysis was used to test the cor-

Fig. 1 Representative pictures of the legs with dependent edema and lymphangioscintigra-
phy images. (A) the patient with leg edema only, (B) the patient with leg edema and 
skin lesions (lipodermatosclerosis). Lymphangioscintigraphy images were obtained 
15 min from tracer injection into the first interdigital web.
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relation between the parameters. Statistical analyses were 
performed using JMP 11.0 (SAS Institute, Cary, NC, USA). 
Statistical significance was set at p<0.05.

Results
Representative pictures of the legs with DE and lymphan-
gioscintigraphy images are shown in Fig. 1.

Characteristics in the patients with DE without 
skin lesions (Group 1)
In Group 1, the median age was 77 years, where 72% 
were female, and the median body mass index (BMI) 
was 24 kg/m2. Only 9% and 7% of patients had obesity 
(BMI >30 kg/m2) and low body weight (BMI <17 kg/m2), 
respectively. In Group 1, 85% of patients had gait distur-
bance; among whom, 42% used clutches and/or walkers 
and 14% used wheelchairs. The causes of gait disturbance 
were osteoarthritis and/or rheumatoid arthritis, physi-
cal frailty, lower back pain, and cranial nerve disorders. 
Meanwhile, 15% had no evident problems in ambulation 
and 44% were walking without aid. In physical examina-
tions, the calf, ankle, and foot circumferences, the severity 
and distribution of SEFS, and Ri/Re and ReL/ReA were 
all similar between each patients’ legs. Regarding air 
plethysmography, 69% of the patients in Group 1 could 
not complete the exercise protocol because of insufficient 
leg function and/or physical frailty. Among those who 
completed the protocol, the median EF was 59%. No sig-
nificant difference was found between the legs in VFI and 
EF. Twenty-two patients in Group 1 agreed to undergo 
lymphangioscintigraphy. Insufficiency of the superficial 
lymphatic trunk was absent in any of the legs, and more 
than two-thirds of the legs were hyperactive. No differ-
ences in lymphatic function were observed between each 

patient’s legs. Dermal backflow limited to the calf was 
observed in only one leg.

Comparison of patients and legs with and without 
skin lesions
Compared to Group 1, Group 2 included more patients 
with obesity, gait disturbance, and osteoarthritis or 
rheumatoid arthritis; other patient characteristics were 
similar between Group 1 and 2. In Group 2, 97% of the 
skin lesions found were listed in the Clinical, Etiological, 
Anatomical, Pathophysiological (CEAP) classification.12) 
Of these, 84%, 55%, 44%, and 50% of hyperpigmenta-
tion, stasis dermatitis, lipodermatosclerosis, and venous 
leg ulcer lesions were found bilaterally, respectively. Lipo-
dermatosclerosis and Stemmer’s signs were observed more 
frequently in patients with a BMI of >30 kg/m2 compared 
to each smaller BMI group (Fig. 2).

Next, we compared the results of physical examinations 
and function tests in legs with DE only (N= 271) and 
those with DE and skin lesions (N= 177) (Table 2). The 
calf, ankle, and foot circumferences were larger in the legs 
with DE and skin lesions. On skin and subcutaneous tis-
sue ultrasonography, the SEFS in the lateral upper calf was 
increased in the legs with DE and skin lesions. Although 
the number of tested legs was limited, the Ri/Re, ReL/ReA, 
VFI, and EF were not significantly different between the 
groups. Superficial lymph trunk function was similar in 
both groups. Dermal backflow limited to the calf was 
found in four legs among those with DE and skin lesions; 
this incidence was higher than that among the legs with 
DE only (p<0.05). The four legs with dermal backflow 
were both legs of an 81-year-old female with a BMI of 
32 kg/m2, the right leg of an 82-year-old male with a BMI 
of 29 kg/m2, and the right leg of a 78-year-old female with 
a BMI of 35 kg/m2. Lipodermatosclerosis complicated 

Fig. 2 Prevalence of skin lesions according to body mass index among patients with skin 
lesions in either leg along with bilateral dependent edema (Group 2).
* p<0.05, compared with the other groups. 
BMI: body mass index
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all these legs, but a positive Stemmer’s sign was noticed 
only in both legs of the 81-year-old female with a BMI of 
32 kg/m2.

Discussion
We previously reported that venous stasis due to immobil-
ity was considered the primary cause of DE.13) However, 
in the current study, 12% of patients with DE did not 
have gait disturbance and 41% walked without aid. In 
addition, the median EF was above the normal limit, i.e., 
>40%, among patients who could complete the exercise 
protocol during air plethysmography, indicating that calf 
muscle pump function was maintained. Accordingly, the 
assumed primary cause of DE might be immobility due 
to reduced leg function and sedentary lifestyle caused by 
aging, musculoskeletal disorders, associated chronic pain, 
physical frailty, physical disability due to cranial nerve dis-

orders, etc. Eifell et al. also reasoned that walking intensity 
and time spent sitting were associated with the severity of 
chronic venous insufficiency.14) DE was more prevalent 
among female patients in the current study. This might be 
because the number of females in this study was higher, 
and musculoskeletal disorders, such as osteoarthritis and 
physical frailty, are more prevalent among older females 
than males.15)

While the physical constitution of most patients in 
Group 1 was healthy, more patients with obesity were 
included in Group 2. Obesity causes venous hypertension 
by increasing intra-abdominal pressure16) and is more 
frequently associated with venous stasis-related skin le-
sions.17,18) Increased prevalence of venous stasis-related 
skin lesions, particularly lipodermatosclerosis, was also 
confirmed in this study. DE is commonly found in patients 
with a healthy physical constitution; it is primarily caused 
by aging and a sedentary lifestyle, and obesity worsens 

Table 2 Comparing physical examination results in legs with edema only and those with edema and skin lesions

Legs with edema only  
(N=271)

Legs with edema and skin lesions 
(N=177)

p-value

Circumference
Calf (cm) 34.8 (20.2–49.8) 38.3 (29.2–55.0) <0.0001*
Ankle (cm) 24.0 (15.5–39.0) 26.3 (19.3–40.0) <0.0001*
Foot (cm) 23.6 (17.9–30.2) 24.5 (20.0–40.0) 0.0036*

Skin ultrasonography
SEFS (Grade 0 : 1 : 2, %)

Medial upper thigh (mm) 96 : 04 : 00 97 : 03 : 00 0.4920
Lateral upper thigh (mm) 84 : 12 : 04 85 : 12 : 03 0.7822
Medial lower thigh (mm) 82 : 14 : 04 82 : 17 : 01 0.0500
Lateral lower thigh (mm) 76 : 18 : 06 74 : 17 : 09 0.5008
Medial upper calf (mm) 66 : 24 : 10 61 : 29 : 10 0.6822
Lateral upper calf (mm) 53 : 26 : 21 38 : 32 : 30 0.0237*
Medial lower calf (mm) 16 : 44 : 40 20 : 48 : 32 0.3244
Lateral lower calf (mm) 6 : 29 : 65 3 : 27 : 70 0.6697
Dorsum of foot (mm) 24 : 29 : 47 28 : 34 : 38 0.3875

Bioelectrical impedance analysis (N=36) (N=16)
Ri/Re 4.05 (1.03–13.96) 3.97 (1.17–6.41) 0.8007
ReL/ReA 0.63 (0.27–0.95) 0.64 (0.33–0.80) 0.6788

Air plethysmography (N=114) (N=28)
VFI (mL/s) 2.1 (0.7–7.1) 2.3 (0.4–7.1) 0.3403
EF (%) 54 (13–121) 63 (24–175) 0.0812

Lymphangioscintigraphy (N=48) (N=22)
Hyperactive 34 (71%) 15 (71%) 0.8222
Normal 14 (29%) 7 (33%) 0.8222
Insufficiency 0 (0%) 0 (0%)
DBF (Thigh) 0 (0%) 0 (0%)
DBF (Calf) 1 (2%) 4 (19%) 0.0152*

Table 2 shows the SEFS, Ri/Re, ReL/ReA, VFI, EF, and DBF. 
SEFS: subcutaneous echo-free space; Ri/Re: the ratio of intracellular fluid resistance to extracellular fluid resistance; ReL/ReA: the ratio of 
extracellular resistance in the leg to extracellular resistance in the (right) arm; VFI: venous filling index; EF: ejection fraction; DBF: dermal 
backflow
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venous stasis-related skin complications. Chronic inflam-
matory processes affected by lipometabolism in obesity 
also causes venous stasis-related skin lesions.18)

In the current study, the insufficiency of superficial 
lymphatic trunk was not confirmed in any legs with DE; 
rather, the lymph transport was hyperactive in more than 
two-thirds of the cases. This indicates that the primary 
cause of DE is unlikely to be reduced lymph transport. 
Meanwhile, dermal backflow was observed particularly 
in the legs with lipodermatosclerosis, i.e., the leg with 
inflammation and fibrosis in the skin and subcutaneous 
tissue. Currently, many specialists support the idea that 
“all patients with chronic venous insufficiency (C3–C6) 
should be considered as lymphedema patients.”19) Namely, 
the high-output lymphatic insufficiency due to venous 
diseases is considered as a form of lymphedema. How-
ever, the International Society of Lymphology persistently 
states that high-output lymphatic insufficiency should be 
distinguished from lymphedema.20) Whether these condi-
tions, namely hyperactive lymph transport with/without 
localized dermal backflow, should be diagnosed as phlebo-
lymphedema must be discussed further.

Limitations
First, the amount of data regarding bioelectrical imped-
ance analysis and lymphangioscintigraphy, which should 
provide objective and definitive information on the patho-
physiology of DE, was limited in the current study. How-
ever, performing lymphangioscintigraphy for all patients 
with DE seems over-indicated. Second, aging was reported 
to be associated with changes in structures and function 
of veins21) and lymphatics,22) and reduced skin visco-
elasticity23) all of which could affect DE. However, these 
factors could not be assessed in this study. Since these are 
important factors, their effects should be studied in the 
future. Finally, the definition of SEFS grades is based on 
empirical facts rather than supported by any pathological 
data, and inter- and intra-observer differences in assigning 
SEFS grades were not determined. These issues should be 
addressed in future research.

Conclusion
In the present study, the primary cause of DE in older 
patients was assumed to be venous hypertension derived 
from a sedentary lifestyle secondary to aging and gait 
disturbance of various causes. Obesity appears to be an 
additional risk factor for developing skin lesions.
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