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Background A 76-year-old woman presented with rheumatoid lymphedema (RL)
distal to the left elbow after 20 years of afﬂiction with rheumatoid arthritis (RA).
Although the RA was controlled by medication, the patient could not receive full-scale
compression therapy for her edema with a medium-pressure compression sleeve
(pressure: 20–25 mm Hg) due to hand dysfunction caused by long-term RA.
Methods Lymphaticovenular anastomosis (LVA) was performed after compression
therapy with a low-pressure sleeve (14–18 mm Hg) proved ineffective for edema relief.
Two anastomoses were created in a side-to-end fashion at the cubital fossa.
Results The edema improved rapidly after LVA and was maintained with a lowpressure compression sleeve.
Conclusion LVA represents a treatment option for remaining RL in RA treatment. As
some RL patients are ineligible for full-scale compression therapy due to hand
dysfunction caused by RA, LVA may help to reduce RL and enable edema management
using a low-pressure compression garment without concern for hand dysfunction.

A 76-year-old right-handed woman had suffered from RA
for 20 years. She had no history of surgery or trauma in her

upper limbs or axillae, although prior lumbar compression
fracture, thoracic compression fracture, and interstitial
pneumonia were considered adverse effects related to RA
treatment. She was presented at our outpatient department
with edema in her left arm. Her height was 144 cm, weight
was 47.5 kg, and body mass index (BMI) was 22.9 kg/m2.
Intermittent edema without redness or warmth in her
left arm had begun at 66 years of age and progressed
to persistent edema 8 years later. Diffuse edema was
observed in the left hand and forearm that did not improve
by arm elevation (►Fig. 1A, B). Findings of connective tissue
ﬁbrosis, such as skin thickening, fat deposition, and the
absence of pitting, were absent. Although her RA disease
activity was well controlled with 5 mg/day prednisolone
and 2 mg/day tacrolimus at the ﬁrst visit, the joints of the
elbow, wrist, and ﬁngers of both arms had become
deformed over time and bilateral, symmetrical hand dysfunction was evident in terms of reduced grip strength
and dexterity. Measured grip strength, using a mercury
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Secondary lymphedema in the upper extremities is frequently
reported as breast cancer-related lymphedema.1 Although compression therapy is the cornerstone of upper limb lymphedema
treatment,2 reports on the efﬁcacy of lymphaticovenular anastomosis (LVA) for arm lymphedema have recently surfaced.3
Rheumatoid lymphedema (RL) of the extremities is an
extra-articular manifestation rarely found in rheumatoid
arthritis (RA),4 with limited information available on its
management. Some authors have reported on the effectiveness of disease-modifying antirheumatic drugs5,6 (DMARDs)
or complementary alternative medicine7 (CAM) on RL, but
the efﬁcacy of LVA for RL remains unclear. The present study
describes the clinical outcome of a patient with RL in the left
arm that was successfully treated with LVA.
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Fig. 1 Physical ﬁndings before and after LVA. Lines indicate the sites of arm circumference measurement in ►Table 1. (A, B) At ﬁrst visit. Diffuse
edema was apparent in the left hand and forearm. The joints of the elbow, wrist, and ﬁngers of both arms were deformed due to rheumatoid
arthritis such that the patient could not wear a prescribed medium-pressure sleeve. (C, D) At 20 months after LVA. The edema was improved and
could be maintained with a low-pressure sleeve. LVA, lymphaticovenular anastomosis.

sphygmomanometer,8 was 120 mm Hg in the right hand
and 110 mm Hg in the left hand. Her left arm circumference
at 5 cm below the elbow was 29.4 cm, which exceeded that
of the unaffected right arm by 4.2 cm (►Table 1). We
examined the edema further in suspicion of RAassociated secondary lymphedema.

Diagnosis and Compression Therapy
Segmental body water volume measurement by bioelectrical
impedance analysis was according to a published method9 that
revealed arm body water volume (ABW) of 2,050 mL in the
left arm which exceeded that in the right arm by 710 mL
(►Table 1). 99mTc-human serum albumin lymphoscintigraphy

Table 1 Changes in arm circumference and water volume after LVA
Before LVA
Circumference (cm)

Unaffected arm: right

After LVA
Affected arm: left

Difference

Affected arm: left

Change

5 cm above elbow

24.5

28.4

3.9

24.4

4.0

Elbow

27.5

29.1

1.6

27.0

2.1

5 cm below elbow

25.2

29.4

4.2

24.0

5.4

Wrist

16.4

21.1

4.7

18.0

3.1

Hand

19.3

20.0

0.7

18.5

1.5

ABW (mL)

1,340

2,050

710

1,250

800

Abbreviations: ABW, arm body water volume; LVA, lyphaticovenular anastomosis.
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Fig. 2 Lymphoscintigraphy and SPECT at the ﬁrst visit. (A) 99mTc-HSA lymphoscintigraphy of both arms. Anterior view at 120-minute after
injection. Lymphatic congestion was evident in the left arm distal to the elbow. Lines indicate the axial slice levels in SPECT. (B) SPECT at the level
of the upper arm. No tracer accumulation was seen in the subcutaneous tissue of the upper arms. (C) SPECT at the level of forearm. The tracer
was detected in the left forearm. HSA, human serum albumin; SPECT, single photon emission computed tomography.

and single-photon emission computed tomography (CT) for
the diagnosis of lymphedema disclosed lymphatic congestion
in the left arm distal to the elbow (►Fig. 2). CT showed bone
destruction in both elbow joints, with no evidence of lymph
node enlargement in the axilla or cubital fossa on either side.
Based on her history of RA along with joint destruction in both
elbows and lymphatic congestion distal to the left elbow, we
diagnosed the patient’s edema as secondary lymphedema
associated with RA, or rheumatoid lymphedema (RL), of
International Society of Lymphology (ISL) early stage II.10
Attempts at full-scale compression therapy were unsuccessful
since she could not put on the necessary medium-pressure
compression sleeve (pressure: 20–25 mm Hg)11 due to poor

grip and impaired ﬁnger dexterity. Switching to a low-pressure
compression sleeve (14–18 mm Hg) did not improve the
edema. She underwent LVA 3 months after the ﬁrst visit.

LVA Procedure
According to indocyanine green lymphography (ICG-LG) at
the time of operation, a diffuse pattern12 spread from the
hand to the forearm consistently with the extent of the
edema and a linear pattern starting around the cubital fossa
vanished proximal to the medial epicondyle of the humerus
(►Fig. 3A, B). These ﬁndings indicated that the lymphatic
ﬂow became congested from the hand to the forearm, with
normally functioning superﬁcial lymphatic vessels around

Fig. 3 Intraoperative ﬁndings of LVA. (A, B) ICG showed that lymphatic ﬂow was congested from the hand to the forearm and that functioning lymphatic
vessels existed around the cubital fossa. Arrowheads indicate the anastomosis site on a linear pattern. (C) Two lymphatic vessels of 0.55 and 0.45 mm in
outer diameter classiﬁed as ectasis type by NECST classiﬁcation. (D) Anastomosis of a 0.55 mm lymphatic vessel and 0.90 mm vein in a side-to-end fashion.
ICG, indocyanine green lymphography; LVA, lymphaticovenular anastomosis. NECST, normal, ectasis, contraction, and sclerosis type.
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Fig. 4 Time course of body water volume of the affected left arm.
Screen capture from the InBody S10 (InBody Co., Ltd., Seoul, Korea)
multifrequency bioelectrical impedance analyzer. (A) At the ﬁrst visit.
(B) After compression with a low-pressure sleeve. (C) At 6 days after
LVA. (D) At 3 months after LVA. (E) At 9 months after LVA. (F) At
20 months after LVA. ECW, extracellular water; ICW, intracellular
water; LA, left arm; LL, left leg; LVA, lymphaticovenular anastomosis;
RA, right arm; RL, right leg; TBW, total body water; TR, trunk.

the cubital fossa. We located the functioning lympathic
vessels at the cubital fossa as indicated by ICG-LG and created
two lymphaticovenular anastomoses, both in a side-to-end
fashion, using a surgical microscope under general anesthesia (►Fig. 3C, D). Degeneration of the anastomosed lymphatic vessels was considered mild and classiﬁed as ectasis type
by NECST classiﬁcation.13 We could not conﬁrm any obvious
lymphatic vessel obstruction during surgery.

Postoperative Course
The patient resumed wearing a low-pressure sleeve after
surgery. Her edema improved rapidly following LVA
(►Fig. 1C, D), and arm circumference at 5 cm below the
elbow had reduced by 5.4 cm at 20 months postoperatively
(►Table 1). With a left-arm ABW decrease from 2,050 to
1,250 mL, the resulting difference between arms decreased
from 710 to 90 mL (►Fig. 4). The reduction rate of edema,
calculated as: (1–[difference in ABW between arms after
LVA/difference in ABW between arms before LVA])  100%,
was remarkable at 87.3%. She was able to maintain the
decreased arm circumference and ABW with the low-pressure compression sleeve, although the edema relapsed without the garment.

Discussion
Extremity edema associated with RA was ﬁrst pointed out as
a kind of lymphedema in 19684 and later became known as
RL. Several hypotheses have been suggested on the etiology
of RL to date, including lymphangitis, lymphatic obstruction
caused by ﬁbrin, capillary permeability increase, abnormal
ﬁbrinolysis, and possible ﬁbrosis of the superﬁcial lymph
vessels.6 Bursitis and subsequent pressure elevation in the
bursa have also been proposed to cause lymphedema in
patients with RA.14 In the present case, bone destruction
of the elbow joint and localized edema distal to the elbow
were observed only in the left arm and the degenerative
change in the lymphatic vessels at the LVA site was mild.
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Judging from these ﬁndings and despite the absence of a clear
obstruction intraoperatively, we presumed that the patient’s
RL arose secondarily from lymphatic obstruction by the
deformed left elbow joint or by ﬁbrin plugs at the left elbow.
Since no edema was observed in the right arm or either leg,
we considered systemic inﬂammation as a primary pathological change of RA to cause lymphedema to be unlikely.
According to past reports, RL occurs more frequently in
the upper limbs, especially in the hands, and sometimes
bilaterally.6,7,15 RL may be an initial symptom of RA.15 As RL
does not show any consistent relationship with the duration
or severity of arthritis, it is often difﬁcult to improve RL using
conventional antirheumatic drugs, such as DMARDs, corticosteroids, or methotrexate,7 which necessitates other
therapies for edema relief. Among drug treatments, etanercept6 and a kind of CAM7 (Juzentaihoto/TJ-48) were reported
to improve RL for some patients. Otherwise, the cornerstone
of RL management is compression therapy6 as in the case
of secondary lymphedema from other causes.2
Compression therapy for RL has a characteristic problem
different from other forms of lymphedema in that arm dysfunction caused by the primary disease, such as RA in this case,
renders it difﬁcult for the patient to wear compression garments. In general, compression sleeves with medium pressure
or more (i.e., above 20 mm Hg) are required for arm lymphedema with shape distortion as in this patient,11 although many
RA patients cannot put on the sleeve by themselves due to poor
grip strength and impaired ﬁnger dexterity.
We typically perform LVA on lymphedema patients after
at least 3 months of wearing a compression garment with
medium pressure or more9 based on the notion that sufﬁcient LVA gains cannot be achieved without adequate compression, even after the surgery, in agreement with other
authors.16,17 Here, we prescribed a low-pressure sleeve at
the ﬁrst visit in view of the patient’s diminished hand
function, which was ultimately ineffective. Wearing the
same sleeve postoperatively, however, the girth and ABW
of the affected arm became sustainably decreased. We consider that the edema was controlled not only by LVA but also
by the low-pressure sleeve because it relapsed without the
sleeve after LVA. The present case suggests that even RL
patients who have difﬁculty wearing a medium-pressure
sleeve due to hand dysfunction can achieve good results with
a low-pressure sleeve if preceded by LVA. Especially for RL in
long-term RA patients with diminished hand function, LVA
ahead of full-scale compression therapy may be considered.
There are several limitations to this report. First, we could
not identify the precise cause of the patient’s RL. Second, it
was not possible to conclude whether LVA followed by
compression therapy with a low-pressure garment could
work for all RL patients based on this single case. Further
prospective studies of larger cohorts are needed to conﬁrm
the efﬁcacy of LVA for RL.

Conclusion
LVA represents an effective treatment option for remaining
RL in RA treatment. Particularly in patients who have
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difﬁculty with full-scale compression therapy due to hand
function limitations, LVA in concert with a low-pressure
compression garment may reduce RL and help edema management without concern for hand dysfunction.
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