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ABSTRACT

Objective: The contralateral limbs of patients with unilateral lymphedema in the lower limbs (LLs) can exhibit abnormal
lymphatic circulation, even in the absence of lymphedema. This idea is based on a number of reports that have studied
isolated cases using lymphoscintigraphy. It is likely that these patients previously had some form of lymphopathy, and
the lymphedema arose after the action of some external factor. However, there are no studies in the literature that
adequately assess the asymptomatic contralateral limbs of these patients or address the prevalence and characteristics
of the abnormal lymphatic circulation in these limbs. The aim of this study was to assess the prevalence of abnormal
lymphatic circulation in the asymptomatic contralateral limbs of patients with unilateral lymphedema of the LL.

Methods: Forty-three patients from the angiology and vascular surgery ward of the Hospital das Clinicas da Universidade
Federal de Pernambuco with unilateral lymphedema of the LL underwent lymphoscintigraphy. All patients received a
subcutaneous injection of 0.2 mL (74 MBq) of a solution of dextran 70 labeled with technetium Tc 99m in the first
interdigital space of each foot. Images were obtained on two occasions: 10 minutes and 1 hour after the injection. The
study design was transversal prospective.

Results: Among the 43 asymptomatic LLs, 30 (70%) showed abnormal lymphatic circulation. The lymphoscintigraphic
abnormalities found were the following: reduced visualization of the lymphatic vessels and lymph nodes during 1 hour
(83%), collateral circulation (30%), visualization of the inguinal and pelvic lymph nodes after at least 1 hour (30%), visu-
alization of the popliteal lymph nodes (20%), dilation and lymphatic tortuosity (20%), and dermal backflow (10%).

Conclusions: In this study,70% of the patients with unilateral lymphedema of the LL had some form of lymphopathy in the
contralateral limb during the lymphoscintigraphic examination. These findings could favor the early treatment of these
patients to prevent the disease from progressing to its most severe stage. (J Vasc Surg: Venous and Lym Dis 2017;m:1-7.)

Lymphedema is caused by failure of the lymphatic ves-
sels and lymph node disease; it occurs when there is an
imbalance in the distribution of fluids between intravas-
cular and interstitial spaces, resulting in an accumulation
of protein-rich liquid in the interstitial space. This phenom-
enon is most common in the lower limbs (LLs), although it
canoccurinotherregions of the body, including the upper
limbs, the face, the perineal region, and the scrotum.””

Despite the fact that lymphedema is usually diagnosed
through a clinical assessment, lymphoscintigraphy is
now the most common complementary method of
assessing lymphatic circulation, replacing lymphangiog-
raphy. This examination exhibits high sensitivity and
specificity in terms of the detection of abnormalities in
the lymphatic vessels.*”
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Some authors have defended the idea that the asymp-
tomatic LL of patients with unilateral lymphedema may
exhibit abnormalities in lymphatic circulation, even in
the absence of lymphedema. This idea is based on the
results of studies that analyzed cases by imaging exami-
nations, particularly lymphoscintigraphy.® Those patients
probably already had some degree of lymphopathy be-
forehand, and the onset of lymphedema was correlated
with the effects of some external factor. However, there
are no studies in the literature that adequately assess
the contralateral limbs of patients with unilateral lym-
phedema of the LL. Consequently, there is no adequate
record of the prevalence and characteristics of the ab-
normalities of lymphatic circulation found in these limbs.

Therefore, the aim of this study was to assess the prev-
alence of abnormal lymphatic circulation in the asymp-
tomatic contralateral limbs of patients with unilateral
lymphedema of the LL and to describe the lymphatic ab-
normalities associated with this disease by means of
lymphoscintigraphy.

METHODS

In total, 43 patients were assessed; among them,
34 (79%) were female. All of them had been patients at
the angiology and vascular surgery ward of the Hospital
das Clinicas da Universidade Federal de Pernambuco
(HC-UFPE). All participants exhibited chronic unilateral
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lymphedema of the LL of stage 2 or stage 3 of the clinical
classification,” and they were assessed between July 2013
and November 2014. Patients with bilateral lymphedema
of the LL, patients with cutaneous ulcers of the LL, pa-
tients younger than 18 years, and pregnant women
were excluded from this study.

The sample size was calculated on the basis of the fre-
quency of lymphedema in the LL (4%) among patients
attended in the vascular surgery ward of the HC-UFPE
with the formula n = Z*Z [P (1 — P)1/(D*D), where Z refers
to a normal distribution, in which case Z =1.96 for a 95%
confidence interval; P, the expected prevalence; and D,
the maximum error of the estimate (5%).

This study received approval from the Research Ethics
Committee of the Centro de Ciéncias da Saude da
Universidade Federal de Pernambuco under protocol
number CAAE 31239614.2.0000.5208 (CEP/CONEP No.
714.215). Informed consent was obtained from all
patients. The study design was transversal prospective.

Technical procedures. Patients who had been
attended in the vascular surgery ward of the HC-UFPE
and diagnosed with lymphedema of the LL were
eligible for inclusion in the study. All participants were
submitted to a lymphoscintigraphic examination of the
LL at the nuclear medicine service in the same hospital
through the subcutaneous administration of 0.2 mL of
dextran 70 solution labeled with technetium Tc 99m
(74 MBq). A bolus injection was performed (13- x 3-mm
29-gauge ¥2-inch needle) in the first interdigital space of
each foot (both symptomatic and contralateral limbs)
after aspiration, with the patient in the dorsal decubitus
position. Subsequently, each patient was asked to walk
around for 10 minutes.

The LL images were obtained at two times: 10 minutes
and 1 hour after the administration of the °™Tc-labeled
dextran 70. Dynamic images of the anterior pelvis were
obtained for 15 minutes (one frame per minute), approx-
imately 10 minutes after the injection. Images of the
entire body (acquisition velocity of 7.5 cm/min) in the
anterior and posterior projections were obtained 1 hour
after the administration of the 2°™Tc-labeled dextran
70. Images were acquired using a gamma camera
(STARCAM 3200; General Electric, San Ramon, Calif),
with an all-purpose low-energy collimator, photopeak
of 140 keV, and 20% window matrix of 64 x 64 and
256 x 1056.

After the subcutaneous administration of the radio-
tracer, the inguinal lymph nodes have 15 minutes to
appear. It was defined that after ®°™Tc-dextran 70 injec-
tion, the patients had to walk during 10 minutes to stim-
ulate radiotracer ascent; after that, we initiated image
acquisition during 15 minutes (a total of 25 minutes after
radiotracer injection). So, if no radiotracer uptake was
observed on inguinal and pelvic lymph nodes after this
period, it was considered a delayed lymphatic ascent.
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One hour after injection, whole-body images were ac-
quired, and we considered visualization of the lymphatic
vessels and lymph nodes to be reduced when the uptake
intensity was tenuous but more than background up-
take. The uptake was considered absent when no
lymphatic vessels or lymph nodes were observed, that
is, the same background uptake.

Parameters assessed. The following lymphoscinti-
graphic abnormalities were assessed and used as com-
parison criteria between symptomatic and contralateral
limbs: asymmetry and delays in the arrival of the radio-
tracer in the topography of the inguinal and pelvic lymph
nodes on the 15-minute dynamic images after 10 mi-
nutes of *°™MTc-dextran 70 administration; reduced visu-
alization of the lymphatic vessels and lymph nodes
during 1 hour; dermal backflow; collateral circulation;
dilation and tortuosity of the lymphatic vessels; and
visualization of the popliteal, femoral, and tibial lymph
node on the 1-hour whole-body images.

The prevalence of abnormalities in the lymphatic circu-
lation of the contralateral limbs was calculated by the
following formula: prevalence rate = [number of people
with the event of interest/ population at risk of exhibiting
the event of interest (patients with unilateral lymphe-
dema of the LL)], expressed as a percentage.

The risk of the lymphoscintigraphy examination’s con-
firming abnormalities in the asymptomatic limb was
estimated by the prevalence ratio, whereas the chance
of lymphedema occurring in the asymptomatic limb
was assessed with the odds ratio (OR) for the abnormal-
ities identified in the lymphoscintigraphic examination,
considering that an OR of 1 indicated that the probability
of disease among those exposed to the risk factor and
those not exposed would be equal; an OR > 1 indicated
that the exposure to the factor in question would repre-
sent a risk and could affect the cause and effect relation-
ship; OR < 1 indicated a protection factor.

Statistical analysis. The data were analyzed using
descriptive statistics: absolute frequencies and percent-
ages of the categorical variables and statistical measure-
ments (mean, standard deviation) for the variable age.
The statistical significance was set at P = .05. SPSS
version 2lsoftware (IBM Corp, Armonk, NY) was used for
the data entry and the statistical calculations.

RESULTS

Concerning the abnormalities of lymphatic circulation
observed on lymphoscintigraphy, 70% of the contralat-
eral limbs exhibited at least one indicator of abnormality.
This difference was significant compared with the symp-
tomatic limbs (P < .0001; Table).

The lymphoscintigraphic abnormalities found were the
following: reduced visualization of the lymphatic vessels
and lymph nodes during 1 hour (83%), collateral
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Table. Lymphoscintigraphic abnormalities in patients with unilateral lymphedema

Lymphoscintigraphy

Prevalence rate 100% 70% 0.7 PR  0.01746-0.2436  <.0001°

Dilation and lymphatic tortuosity 6 (14) 6 (20) 142 0.4448-5344 4928

Deep lymph nodes 12 (28) 6 (20) 0.65 0.2116-1.971 4406

Abnormalities in the early dynamic images of the pelvis 31 (86) 9 (30) 0.07 0.02029-0.2355  <.00071°

circulation (30%), visualization of the inguinal and pelvic
lymph nodes after at least 1 hour (30%), visualization of
the popliteal lymph nodes (20%), dilation and lymphatic
tortuosity (20%), and dermal backflow (10%).

Considering both limbs of the 43 patients, abnormal-
ities in the early dynamic images of the anterior pelvis
were the most common (97%)—asymmetry and delays
in the radiotracer’s arrival, with no radiotracer uptake
on inguinal and pelvic lymph nodes during these 15 mi-
nutes of image acquisition. This was followed by a reduc-
tion in lymphatic vessels (91%), dermal backflow (58%),
collateral circulation (51%), visualization of the deep
lymph nodes (popliteal, femoral, and tibial; 35%), and
dilation and tortuosity of the lymphatic vessels (26%)
on the 1-hour whole-body images (Figs 1-4).

The occurrence of dermal backflow in the contralateral
limb (10%) was statistically different (P < .0001)
compared with the symptomatic limb (56%). Lymphatic
dilation and tortuosity were more common in contralat-
eral limbs (20%) than in symptomatic limbs (14%),
although this difference was not statistically significant
(P = .4928). The reduction in the visualization of the
lymphatic pathway was similar in both contralateral
and symptomatic limbs (P = .6489). Deep lymph nodes
were visualized in 28% of the symptomatic LLs and in
20% of the contralateral LLs (P = .4406). Collateral circu-
lation was similar in symptomatic limbs (35%), and
lymphatic dilation and tortuosity were more common
in contralateral limbs (20%) than in symptomatic limbs
(14%), although this difference was not statistically signif-
icant (P = .4928). However, the OR value was 142, which
may indicate the presence of lymphedema in the
contralateral LL.

Concerning the abnormalities in the early dynamic im-
ages of the anterior pelvis, a statistical difference was
recorded between symptomatic (86%) and contralateral
(30%) LLs (P = .0004; Table).

DISCUSSION

Despite the fact that lymphoscintigraphy has been
used as a complementary method of diagnosing dis-
eases of the lymphatic vessels since the 1950s as well as
the fact that it is currently classified as a “gold standard”
assessment, there is still no standardization of the meth-
odology used in its performance. Consequently, aspects
such as the radiotracer used, the type and location of
the radiopharmaceutical injection, the use of static or
dynamic images, and their acquisition time can vary
according to the protocol used.*5'91°

This study used the protocol of the nuclear medicine
service (HC-UFPE), which involves the use of dextran 70
solution marked with ®°™Tc. A qualitative assessment
(visual analysis) was done, and early and delayed images
were acquired to assess the LL with a view to increasing
the detection sensitivity of early abnormalities in
lymphatic circulation.

In this study, the lymphoscintigraphy of the LL was
considered normal when the radioisotope ascended
gradually and symmetrically (both limbs) in the anterior
medial region of the LL through the collector vessels of
the medial superficial group. It was also possible to visu-
alize the ilioinguinal lymph nodes bilaterally, without
allowing the radioisotope to accumulate in the subcu-
taneous cellular tissue in the delayed images (1 hour after
the injection; Fig 5).

Gloviczki et al,'® in 1989, assessed lymphoscintigraphs of
the LL and reported that the normal examinations
enabled a visualization of the inguinal, pelvic, and para-
aortic lymph nodes as well as of the lymphatic canals
in the medial section of the limb 1 hour after the intersti-
tial injection of the radiopharmaceutical in the subcu-
taneous cellular tissue. Godoy et al'” in 2004, also
reported this progression of the lymphatic vessels adja-
cent to the great saphenous vein, which they described
as the main route for lymphatic drainage in the LL.
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Fig 1. Lymphoscintigraphy (anterior and posterior images)
of lower limb (LL) showing dermal backflow and popliteal
lymph node in right (R) LL (lymphedema). Reduced visu-
alization of the superficial medial lymphatic trunk in left
(L) LL (contralateral asymptomatic).

Lam et al,'® in 2014, reported that normal lymphatic cir-
culation in the LL involves the symmetric migration of
the radioisotope through the discrete lymphatic vessels
in the calf and thigh (3-5 and 1-2, respectively) and the
appearance of inguinal lymph nodes 1 hour after the in-
jection. These criteria were also adopted in this study.

The assessment of lymphatic circulation in this study
(lymphoscintigraphy) was based on qualitative analysis,
considering the following to be abnormal in the LL:
reduced visualization of the lymphatic pathways; dermal
backflow; collateral circulation; dilation and tortuosity of
the lymphatic vessels; visualization of the deep lymph
nodes (popliteal, femoral and tibial), and asymmetric
migration of the radiopharmaceutical in the LL in the
early and late images obtained at 10 minutes and 1 hour.

Gloviczki et al'® performed qualitative analysis and
described seven lymphoscintigraphic alterations for a
diagnosis of lymphedema: the accumulation of isotope
at the puncture site; dermal backflow; the presence of
collateral vessels; a mixed pattern (association of dermal
and collateral backflow); the visualization of lymph
nodes through alternative pathways due to proximal
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Fig 2. Lymphoscintigraphy (anterior and posterior images)
of lower limb (LL) showing reduced visualization of the
superficial medial lymphatic trunk and inguinal lymph
nodes in left (L) LL (lymphedema). Normal lymphatic
drainage through superficial medial lymphatic trunk in
right (R) leg (contralateral asymptomatic).

obstruction and collateral circulation; extravasation of
the radioisotope through fistulas or lymphocele; and
lymphangiectasis.

Barral et al* also used a qualitative lymphoscintigraphy
assessment and described the following as abnormal
findings in the LL: collateral lymphatic circulation; dermal
backflow; popliteal lymph nodes; and absence or hypo-
plasia of lymph nodes and lymphatic channels. A similar
assessment was conducted by Lam et al.'® who consid-
ered the following as abnormal findings on lymphoscin-
tigraphy: interruption of the lymphatic flow; collateral
lymphatic vessels; dermal backflow; reduction in the
quantity of lymph nodes visualized; dilated lymphatic
vessels; and absence or delayed visualization of lymph
nodes or the lymphatic system as a whole.

In this study, only qualitative assessment was used to
analyze the lymphoscintigraphy images because it is
more practical and easier than quantitative analysis.
However, the lymph drainage rate could be a more
objective way of measuring the lymphatic system abnor-
malities by scintigraphy. We did not choose quantitative
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Fig 3. Lymphoscintigraphy (anterior and posterior images)
of lower limb (LL) showing reduced visualization of the
superficial medial lymphatic trunk and deep lymph nodes
in left (L) LL (lymphedema) and right (R) LL (contralateral
asymptomatic).

analysis because for the purposes of this study, visual
assessment was suitable and feasible and reflected our
routine practice. Moreover, many factors could interfere
with quantitative measures of local lymphatic drainage
rate.'”

No previous studies were found in the literature, in
adults, that analyzed asymptomatic LL using lympho-
scintigraphy. Gloviczki et al'® cited the delay in lymphatic
transport in a contralateral limb, suggesting that this
phenomenon could be correlated with latent
lymphedema.

Notably, in comparing the lymphoscintigraphic param-
eters in symptomatic and contralateral LLs, the absence
of a statistical difference between the groups indicates
a greater risk for development of lymphedema in the
contralateral limb, given that the groups are similar in
these cases, as demonstrated by the OR for the occur-
rence of this event. This can be seen in the analysis of
lymphatic dilation and tortuosity, for which there were
no statistical differences between symptomatic and
contralateral LLs (P = .4928), although there was a
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Fig 4. Lymphoscintigraphy (anterior and posterior images)
of lower limb (LL) showing reduced visualization of the
superficial medial lymphatic trunk and inguinal lymph
nodes in left (L) LL (lymphedema). Collateral lymphatic
drainage in right (R) leg (contralateral asymptomatic).

considerable chance of this event's occurring in the
limb without lymphedema (OR = 142).

The same can be applied to the chance of the contra-
lateral limb's exhibiting an abnormality that reduces
the visualization of the lymphatic pathway (OR = 0.88)
and collateral circulation in the limb without lymphe-
dema (OR = 0.80). These can be considered the param-
eters with the greatest likelihood of occurrence on
lymphoscintigraphy of the contralateral limb and could
be predictive factors for subclinical disease. They could
also help the search for preventive measures that can
delay the onset of the disease.

It is possible that contralateral limbs that already
exhibit abnormal lymphatic circulation are in the preclin-
ical phase of lymphedema. This would explain the differ-
ences between the authors in relation to whether the
visualization of the popliteal lymph node represents a
pathologic lymphoscintigraphic finding. It is probable
that the patients who were considered not to suffer
from Ilymphedema but who exhibited abnormal
lymphatic circulation (eg, visualization of the popliteal
lymph node) will exhibit the signs and symptoms of lym-
phedema at some stage of their lives.
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Fig 5. Normal lymphoscintigraphy (anterior and posterior
images) showing the superficial medial lymphatic trunk
and inguinal lymph nodes in right (R) and left (L) lower
limbs (LLs).

This hypothesis was also proposed by Collins et al,?®

who stated that collateral lymphatic vessels appear as
an alternative pathway when the lymphatic flow is
obstructed. The same authors suggested that these find-
ings were correlated with early abnormalities in
lymphatic dynamics, which would predispose an individ-
ual to the development of lymphedema.

The abnormalities in the early dynamic images of the
pelvis were the only abnormalities found in 2 (5.55%)
of the 36 LLs with lymphedema. This stage of the exam-
ination is not included in most nuclear medicine proto-
cols. In general, only the delayed images of
lymphoscintigraphy of the LL are analyzed. This suggests
that the creation of a new protocol that includes these
images is important to increase the sensitivity of the
examinations.

In this study, it was not possible to classify the LL lym-
phedema as primary or secondary because all patients
who were assessed were inhabitants of an area endemic
for erysipelas, and several of them related sporadic cases
of that infection during their lives.
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Currently, it is well known that treatment of patients
with lymphedema of the LL must start as quickly as
possible to prevent tissue degeneration and to reduce
or to cure the complaint while also predicting the pro-
gression of the disease and reducing the volume of the
affected area.?’?® This study provides subsidies to care
of the contralateral LL in patients who suffer from unilat-
eral lymphedema, using dynamic images of lymphoscin-
tigraphy to demonstrate the prevalence of subclinical
lymphopathies.

Limitations of the study. The lack of current knowledge
of the incidence of lymphoscintigraphic abnormalities in
normal individuals made it difficult for conclusions to be
drawn. This study observed a risk for random error. The
outcome may be different with a larger sample size.

CONCLUSIONS

Based on the results of this study, the prevalence of ab-
normalities in the lymphatic circulation of contralateral
limbs among patients with unilateral lymphedema of
the LL was 70%. The representative lymphoscintigraphic
abnormalities were hypoplasia of the lymphatic vessels
and lymph nodes, collateral circulation, visualization of
the inguinal and pelvic lymph nodes after at least 1
hour, visualization of the popliteal lymph nodes, dilation
and lymphatic tortuosity, and dermal backflow. It is
possible that the patients who were considered not to
suffer from lymphedema but who exhibited abnormal
lymphatic circulation will exhibit the signs and symp-
toms of lymphedema at some stage of their lives.
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