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ABSTRACT

Lymphscintigraphy using Tc-99m human
serum albumin (HSA) was examined in 23 pa-
tients with peripheral leg lymphedema. Each
was injected intradermally with one mCi in the
medial web space bilaterally. Images of the
lower pelvis and both thighs were obtained
within five minutes after injection using an ex-
tralarge field view camera GE 500A with low
energy all purpose collimator interfaced with
G.E. Star computer. These images were ac-
quired in dynamic byte mode, 128 x 128
matrix size, every minute for 40 minutes.
Delayed images for this region and of both legs
were also taken at 90 minutes and time activity
curves from comparable regions of interest over
the inguinal area bilaterally were generated.

Three patterns emerged: 1—normal lymph
flow (12 patients) characterized by symmetrical
or nearly symmetrical early appearance of lym-
phatics (medial bands) with visualization of in-
guinal and pelvic lymph nodes in both early
and delayed images. Time activity curves
showed step ladder rise, in “pulses” every three
to four minutes. 2—enhanced lymph flow pat-
tern (6 patients) was characterized by rapid
movement of radiolabelled albumin through
dilated lymphatics, occasionally with sub-
cutaneous pooling, and both larger and more
numerous inguinal and pelvic nodes on the lym-
phedematous side. 3—obstructed lymph flow (5
patients) was characterized by subcutaneous
pooling, absent lymphatics, (medial bands) and
flat, time activity curve on the lymphedematous

side (only background activity) and absent in-
guinal and pelvic nodes. On delayed images,
where lymphatic obstruction was incomplete
there was delayed appearance of inguinal pelvic
nodes which were fewer and smaller compared
to the nonedematous side.

Intradermal injection of Tc-99m HSA is a
useful technique to examine peripheral lymph
dynamics in patients with chronic lymphedema
of the legs. The procedure is safe, reliable,
readily interpretable and may be repeated.

Peripheral lymphedema is a major
disorder particularly in endemic areas from
filariasis, repeated subcutaneous infection
and trauma. Both nonoperative and
operative management depends on intact
function and patency of lymphatic and
venous pathways. Contrast lym-
phangiography has shortcomings including
need for tedious cannulation of a peripheral
lymphatic with incision into the sub-
cutaneous tissue, pulmonary oil emboli, and
hypersensitivity to iodine in the infused
contrast medium (1). To overcome these
limitations, a growing interest has
developed in radionuclide lymphscin-
tigraphy, and a variety of radionuclide ap-
proaches and labelled agents have been pro-
posed (1-9). Interstitial injection of Au-198
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colloid was abandoned early on because of
unacceptably high absorbed radiation dose
at the site of injection (10).

Among various Tc-99m labelled col-
loidal particles, microcolloidal antimony
sulfite has shown the most satisfactory
properties (2,3,6-9). However, there are two
major drawbacks to use of colloidal par-
ticles: (1) Less than 35 percent of the in-
terstitial dose is absorbed in 24 hours and
(2) clearance from the injected site and
trapping in draining lymph nodes depends
on particle size and functional status of the
reticuloendothelial system (6,9,11).
Therefore, this technique does not entirely
reflect lymphatic flow. Moreover, patients
have to wait several hours before draining
lymph nodes are visualized.

Tc-99m labelled dextran of high
molecular weight (110,000), on the other
hand, is a noncolloidal tracer compound,
soluble in lymph fluid with molecules large
enough that it is unable to penetrate the
capillary membrane after interstitial injec-
tion (11-14). High molecular weight dex-
tran, however, is not available for routine
use and commerecial kits for isotopical
labelling are also unavailable.

Tc-99m Human Serum Albumin (HSA)
has been previously evaluated for dynamic
lymphscintigraphy (15). Using intradermal
injection of 5-8mCi, axillary or inguinal
lymph nodes are visualized within 2-4
minutes and delayed nodal images are com-
parable to colloidal compounds. It has been
found useful in a small group of patients
with gynecologic cancer, lymphoma and
other malignancies.

In the present study we used Tc-99m
HSA to examine the pathophysiologic
pathways of lymph in patients with
unilateral or bilateral nonmalignant leg
lymphedema.

MATERIALS AND METHODS

Twenty-three patients (16 females and 7
males; age from 9 to 60 years) with leg lym-
phedema from a few weeks to 13 years
underwent dynamic lymphscintigraphy.
Before injection the feet were thoroughly
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washed with soap and water. Under aseptic
conditions one mCi Tc-99m HSA was in-
jected intradermally on the dorsum of each
foot in the medial web space between the
hallux and second toe. To ensure accuracy
of intradermal injection tuberculin needles
were used. Patients were positioned within
five minutes under an extralarge field view
gamma camera (G.E. 500A) interfaced with
G.E. Star computer. Using low energy
general purpose collimator, the field of view
covered an area from the lower pelvis to
the lower thighs. Data were acquired in
dynamic byte mode, matrix size 128 x 128
pixels and were stored every minute for 40
minutes. Delayed images at these sites were
obtain in 90 or 120 minutes after injection.
All studies were stored on double density
floppy discs. Data were displayed by refram-
ing the dynamic part to have cumulative
images of ten minutes each. Equal regions
of interest were assigned over each inguinal
region and background-corrected,
smoothed-time activity curves were
generated. All data including reframed im-
ages, delayed images and time activity
curves were interpreted in light of the
clinical findings.

RESULTS

All studies were reviewed by three
observers. Three broad categories were
identified according to the appearance of
Te-99m HSA at the site of injection: drain-
ing lymphatics which visualize as 2 medical
band along the inner aspect of the leg and
thigh, number and size of inguino-pelvic
lymph nodes, and time activity curves
taken from the inguinal region.

1. NORMAL PATTERN: (12 patients,

Fig. 1)

a. early proximal migration of intradermal-
ly injected Tc-99m HSA along draining
lymphatics (single or double medial
bands)

b. localization of activity in inguinal or
pelvic nodes within 40 minutes

c. on delayed images (i.e. 90 minutes) in-
guinal and pelvic lymph nodes were
visualized bilaterally and were in general,
symmetrical and equal in number and
size
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Fig. I: Normal lymphatic pattern after injection of
Tc-99m HSA into the foot. Note symmetry of leg
lymphatics, visualization of inguinal pelvic lymph

d. time activity curves were similar on each
side and were characterized by a step
ladder pattern with rising “pulses” ap-
pearing every 3-4 minutes

Qccasionally there was asymmetry in
the curve pattern but the rising step ladder
shape was retained.

The clinical manifestations in these
twelve patients included a history of mild
trauma or surgical scarring (5 patients), past
history of recurring cellulitis or erysipelas (3
patients), indefinite predisposing factors
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Fig. 2: Forty-year-old man with one year edema of
left lower leg due to filariasis treated three months
earlier by omental transposition. The pattern is close

nodes and rapidly rising “pulsed’’ time activity curve
over the inguinal region (left).

with normal contrast venograms (3 pa-
tients), history of deep vein thrombosis (1
patient).

Another patient had primary lym-
phedema of one year duration treated by
transposition of the omentum into the up-
per medial portion of the thigh. Lymphscin-
tigraphy (Fig. 2) showed early appearance of
medial bands bilaterally, pooling of lymph
at the operated site and intact drainage to
inguinal lymph nodes. The time generated
curves were normal with slightly greater
flow in the diseased limb.
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to normal {compare with Fig. 1 and see text for

details).
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Fig. 3: Obstructive lymphatic pattern characterized
by subcutaneous and interstitial pooling of contrast
(Iymph) on edematous side, absent medial “‘bands’’

2. OBSTRUCTED PATTERN: (5 pa-

tients, Fig. 3)

a. stasis or subcutaneous pooling of in-
jected Tc-99m HSA

b. absence of medial bands along the lower
leg and thigh with lymphedema

¢. non-visualization of inguino-pelvic lymph
nodes on the delayed image

d. flat, time activity curves over the in-
guinal region without rising “pulses,”
and representing only background activi-
ty

Clinically, these patients were
characterized by longstanding swelling of
the leg (3-13 years). Three patients had
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Fig. 4: Enhanced lymph flow pattern seen in diabetic

patient with medina worm infection. There is fast
flow of lymph proximally, dilated lymphatics, and
increased size and number of inguinal lymph nodes.
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and failure to visualize inguinal lymph nodes. Time
generated curves over the inguinal region (left) of the
diseased leg is flat (background activity).

filariasis and two recurrent episodes of

erysipelas as the cause of edema.

3. ENHANCED PATTERN: (6 patients,

Fig. 4)

a. rapid proximal flow of lymph through
markedly dilated lymphatics (single or
double medial bands) with occasional
subcutaneous pooling along the lym-
phatic pathways

b. increased size and number of lymph
nodes on the edema side

¢. time activity curve over the inguinal
region was much higher compared with
the normal size. A continuous rise ap-
peared, reached a peak in 10-15 minutes,
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The time activity curve over the inguinal region of
the edematous leg is several-fold greater and faster
than normal (left).
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and then gradually declined.

Clinically most patients had recent
erysipelas cellulitis or infection with medina
worm (dracunculiasis). Some had recent
trauma. Edema was of several weeks onset
in three patients and of several years in the
other three but duration of swelling did not
affect the lymphoscintigraphic pattern.

DISCUSSION:

Study of pathophysiologic changes in
peripheral lymphedema is difficult. As
previously outlined use of water soluble
contrast lymphangiography and Tc-99m
labelled colloidal as well as high molecular
weight dextran lymphscintigraphy have
limitations. Accordingly, need for a better
noninvasive radionuclide test to examine
lymph flow has been pressing and growing
for over a decade. Lymphscintigraphy using
Tc-99m HSA for which commercial kits are
available for easy labelling may fulfil this
need. Dynamic imaging immediately follow-
ing its intradermal injection is advised as
discrepancies between the two sides are
readily detected including dilatation of lym-
phatics and collateral pathways. Delayed
pictures of the lower legs, thighs, and the
inguinopelvic region are also important to
demonstrate pooling of lymph from the site
of injection, the number and size of
regional nodes and whether complete or in-
complete lymphatic obstruction exists, or
whether there is enhanced flow of lymph.
We recommend that reframed dynamic im-
ages, delayed images and time activity
curves be interpreted in light of the clinical
manifestations.

Normal peripheral lymph flow is
generally symmetrical, moves in rhythmic
“bulsating” waves every 3-4 minutes, and
the curve’s appearance is that of a rising
step-ladder pattern. Injected Tc-99m HSA
usually reaches the inguinal region within
five minutes. Although the edematous side
occasionally shows a slightly increased or

decreased flow rate the curve retains the
ascending step-ladder appearance. An
enhanced pattern is usually associated with
greater lymph flow in patients with
repeated cellulitis, erysipelas, acute filariasis
or recent trauma. Increased tissue fluid and
lymph production in the edematous limb
increases lymph flow with dilatation of lym-
phatics and visualization of more than one
“band” of lymphatics along the medial
aspect of the lower leg and thigh. The
number and size of inguinal-pelvic lymph
nodes are also increased compared to the

unaffected side.

Longstanding obstruction of lymphatics
results in interstitial fibrosis with pooling
and stasis of lymph in the subcutaneous
tissue. Lymphscintigraphy confirms marked-
ly delayed proximal drainage of lymph in
the edematous leg. It is noteworthy that in
the patient with transposition of the omen-
tum into the upper thigh for treatment of
lymphedema that lymphscintigraphy with
Tc-99m HSA suggested restoration of a nor-
mal pattern.

In conclusion, lymphscintigraphy using
Tc-99m HSA is a simple, safe, and easy
technique to examine leg lymph flow. The
results are readily interpretable and the
study can be repeated and used to evaluate
the outcome of “edema-correcting” opera-
tions. Comparison with contrast lym-
phangiography though desirable is unwise
because the latter is more invasive, carries
the risk of infection, and stimulates lym-
phatic fibrosis.
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