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Abstract

completely or partially) but primary in origin.

in primary LLL.

lymphedema

Background: \When managing patients with cancer, lymphedema of the lower limbs (LLL) is commonly reported as
secondary to the surgical excision and/or irradiation of lymph nodes (LNs). In the framework of lymphoscintigraphic
imaging performed to evaluate secondary LLL, some lympho-nodal presentations have been observed that could not
be explained by the applied treatments, suggesting that these LLL might be primary. Therefore, all our lymphoscintigraphic
examinations that were performed in patients for LLL after surgery for gynecological or urological cancer
were retrospectively analyzed in order to evaluate the frequency in which these LLL might not be secondary (either

Methods: Lymphoscintigraphies performed in 33 patients who underwent LN dissection (limited to the intra-abdominal
LN) with or without radiotherapy for histologically confirmed ovarian cancer (n = 6), uterine cancer (n = 14 with cervical
cancer and n =7 with endometrial cancer), or prostate cancer (n = 6) were compared to lymphoscintigraphies obtained

Results: In 12 (33% of the) patients (3 men plus 9 women, 4 with cervical cancer and 5 with endometrial cancer),
scintigraphy of the lower limbs revealed lympho-nodal presentation that did not match with the expected consequences
of the surgical and/or radiological treatments and were either suggestive or typical of primary lymphedema.

Conclusions: This retrospective analysis of a limited but well-defined series of patients suggests that the appearance
of LLL might not be related to cancer treatment(s) but that these LLL may represent the development of a primary
lymphatic disease latent prior to the therapeutic interventions.
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Background

For many patients with gynecological cancer and uro-
logical cancer, lower limb lymphedema (LLL) is one of
the most disabling secondary effects of the surgical and/
or radiotherapeutic treatment [1-3]. In this context, LLL
is related to lymph node (LN) dissection (iliac, obturator
fossa, presacral nodes for the prostate cancer and iliac,
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obturator, sacral, pararectal, paraaortic for gynecologic
malignancy) [4, 5]. However, LLL can also be primary.
When primary lymphedema is investigated using scintig-
raphy (ie., by lymphoscintigraphy), the imaging may
sometimes mimic what is observed in secondary cases
(e.g., after inguinal lymphadenectomy for melanoma).
On the other hand, the authors struggled with the fact
that some lymphedemas investigated after such limited
lymphadenectomies for cancer did not have imaging
typical of the consequences of these surgeries (i.e., the
absence of visualization of lymph nodes in the operated
areas and with their consequences at the level of the
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lower limbs) but one imaging rather in agreement with
what can be observed in primary lymphedemas (with
normal visualization of the intra-abdominal lymph nodes
but with abnormalities at the level of the inguinal lymph
nodes, at the root of the lower limbs and/or at the level
of the distal part of the limbs). The aim of the present
paper is to report a retrospective analysis of well selected
patients in which LLL appeared after limited lymph
node dissection (iliac, obturator, paraaortic, sacral, para-
rectal) in order to evaluate the frequency in which these
LLL might not be, either completely or partially, second-
ary to the consequence of surgery, but primary in origin.

Methods

Patients

Twenty-seven women (14 with cervical or uterine can-
cer, 6 with ovarian cancer, and 7 with endometrial
cancer; mean age 58 years, range 33 to 84 years) and 6
men (with carcinoma of the prostate; mean age 71 years,
range 68 to 77 years) who had undergone lymphoscinti-
graphic investigation of secondary LLL at the Department
of Nuclear Medicine in our hospital from August 2009 to
July 2016 were retrospectively analyzed. The LLL was
unilateral in 25 patients and bilateral in 8 patients. The
delay between surgery and the lymphoscintigraphic inves-
tigation ranged from 3 to 312 months. Patients with evo-
lutive cancerous disease were excluded.

Lymphoscintigraphic technique

Radionuclide lower limb lymphangiography was per-
formed according to a well-standardized protocol [6].
One tenth of one vial of human serum albumin nano-
sized colloids (Nanocoll R, GE Healthcare, Belgium) la-
beled with 2 mCi (74 MBq) of 99MTe in a volume of 0.
2 ml was injected subcutaneously into the first
interdigital space of each foot. Using a dual-head single-
photon gamma camera equipped with a parallel-hole all-
purpose low-energy collimator, planar whole body scan-
ning (WBS) images (anterior and posterior views) were
obtained from the feet to the head after a succession of
three phases: after 30 min the limbs in resting position
(phase 1), after 5 min of tip-toeing (phase 2), and after
1 h of normal activity (phase 3). Dynamic images cen-
tered on the inguinal area during phases 1 and 2 as well
as one SPECT-CT after phase 3 were also performed as
parts of the protocol. In patients for whose the tracer
had not reached (and did not show) the inguinal LN
within the limits of these three phases (after phase 3),
one additional injection (0.4 ml from the same vial as
for the injections in the feet) was also performed intra-
dermally in the lateral part of the buttock in front of the
great trochanter in order to force the visualization of the
inguinal and/or intra-abdominal LN (phase 4 of our
protocol). In the present study, only the pictures
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obtained after phase 3 (and phase 4 if performed) were
analyzed (with demonstration or not of the LN and of
all the other abnormalities related to lymphedema).

Results

Among the 33 patients with LLL, 12 (33%; 3 men and 9
women, 4 with cervical cancer and 5 with endometrial can-
cer: see Table 1) had lymphoscintigraphic results for the
lower limbs that did not match the expected consequences
of the limited intra-abdominal lymphadenectomy.

Figure 1 shows representative images of such discrep-
ancies obtained in five of these patients. Figure 1a is the
image of a woman who had undergone radical hysterec-
tomy with bilateral pelvic lymph node dissection for
cervical cancer 6 years before the lymphoscintigraphic
examination and developed right LLL 12-18 months
after surgery. The lympho-nodal images match the con-
sequences of the surgery on the left side (with common
iliac gap) but not on the right side (with progression of
the tracer in the dermal collateralization lymphatic net-
work limited to the distal part of the foot (arrow 1) and
with only the most inferior inguinal lymph node (arrow
2) and no other right-sided infra-diaphragmatic lymph
node). In Fig. 1b, the lymphoscintigraphy was performed
6 months after radical hysterectomy with bilateral pelvic
lymph node dissection for cervical cancer and 15 days
after the appearance of left LLL. Normal lymphatic
drainage is observed at the level of the (nonedematous)
right limb with visualization of the inguinal lymph node
but no intra-abdominal lymph node (arrow 3), whereas
on the left side progression of the tracer thorough the
dermal superficial collateralization network is only seen
limited to the foot and ankle (arrow 4) and up to under
the knee (arrow 5) without visualization of any inguinal
and/or iliac lymph nodes. Figure 1c was also obtained in
a woman 11 years after radical hysterectomy with

Table 1 Patient characteristics

N Cancer type  LNs dissected LNs metastatic ~ RT LLL
1 Prostate 24 (14R/10L) 1 Yes R
2 Prostate 12 (8R/4L) 0 Yes L
3 Prostate 16 (9R/7L) 0 Yes R-L
4 Endometrial 41 (10R/10L/21PA) 0O No L
5 Endometrial 8 (4R/4L) 1 No R-L
6 Endometrial 8 (ND) 0 No R
7 Endometrial 24 (16R/8L) 0 No R
8 Endometrial 12 (4R/8L) 0 No R-L
9 Cervical 28 (ND) 0 Yes R
10 Cervical 12 (ND) 0 Yes R
11 Cervical 20 (8R/12L) 0 No L
12 Cervical ND ND Yes L

ND no data, LN lymph node, RT radiotherapy, R right, L left, PA, para-aortic
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Fig. 1 a-e Anterior whole-body scintigraphy performed at the end of our protocol (after 1 h of normal activities) in five patients with lower limb
lymphedema who underwent bilateral lymphadenectomy (iliac and obturator). These images illustrate the 12 patients in whom we had discrepancies
between what was observed and the expected consequences of the surgeries regarding lymphatic and nodal abnormalities. Arrows with L indicate
the liver, wherein radiocolloids are taken up when they have reached the systemic circulation

bilateral pelvic lymph node dissection for cervical cancer
and 9 years after the appearance of left LLL. On the left
side, lymphatic drainage is seen through the dermal
superficial collateralization network up to the mid-part
of the thigh and no lymph nodes are seen. In her case,
at the level of the nonedematous limb, normal lymphatic
vascular drainage is observed up to the root of the limb,
but with only inguino-crural lymph nodes (arrow 6) and
without inferior inguinal or intra-abdominal lymph
nodes. In Fig. 1d, the lymphoscintigraphy was performed
18 months after radical hysterectomy with bilateral
pelvic lymph node dissection for cervical cancer and
10 months after the appearance of left LLL. Normal
lymphatic drainage is observed at the level of the right
limb with visualization of the inguinal and intra-
abdominal lymph nodes, whereas on the left side dermal
backflows (the term “dermal backflow” is used when
vascular reflux of lymph is seen originating from LN
and/or lymph vessel and when the tracer reaches the
dermal superficial collateralization network) are seen at

the level of the calf (arrow 7) and from the inguinal
lymph node into the upper two thirds of the thigh
(arrow 8). In Fig. le, the examination was performed
5 vyears after radical prostatectomy with bilateral
extended pelvic lymph node dissection and 2 months
after the appearance of right LLL. Normal lymphatic
drainage is observed at the level of the left limb with
visualization of the inguinal and intra-abdominal lymph
nodes, whereas on the right side dermal backflows are
seen from the foot to the knee with collecting lymphatic
vessels at the level of the thigh and through the inguinal
area (without intercalated lymph nodes), before reaching
the right iliac lymph nodes.

Discussion

Secondary lymphedema is the most prevalent form of
lymphedema and represents a serious complication and
chronic disease, lasting a lifetime in most cases [7]. The
incidence rate of LLL that originates in lymphadenec-
tomy has been reported to be 7-36% in patients with
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any gynecological cancer [8—14] but more precisely 1—
38% for patients with endometrial cancer [2, 4, 15-17],
17-81% with cervical cancer [18-24], 6-75% with
vulvar/vaginal cancer [25-30] and 5-21% with ovarian
cancer [8, 9, 13]. After treatment for prostate cancer,
pooled lymphedema incidences was 4% but 16% among
patients who received radiotherapy [31].

The traditional standard- for imaging the lymphatic
system is lymphoscintigraphy. Lymphoscintigraphy is a
reliable, objective, and noninvasive means of supporting
the diagnosis of lymphedema [32].

In the present limited series, the lymphoscintigraphic
images did not show in quite one third of the patients the
consequences of the iliac and of the obturator lymphade-
nectomies performed in these patients. Instead, the ab-
sence of inguinal lymph nodes that were not removed
and/or the presence of lymphatic reflux from the inguinal
lymph nodes were noted and these images represent rela-
tively typical presentations for primary lymphedemas.

Figure 2 shows some examples of primary lymphede-
mas. Limited lympho-nodal “gaps” (lymphadenodysplasia)
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are visible in Fig. 2a at the level of the inguinal (arrow 1)
and common iliac (arrow 2) groups on the left side,
in Fig. 2b at the level of the right inguinal group (arrow 3),
and in Fig. 2c at the level of the left iliac group (arrow 4).
Figure 2e shows the consequences of extensive inguino-
iliac lymphadenodysplasia (the inguino-iliac lymph nodes
are not visible, arrow 5) on the right side with the tracer
flowing into lymphatic vessels and the superficial lymph-
atic collateralization network up to the root of the limb.
Vascular lymphatic reflux was also observed from the left
inguinal lymph nodes in Fig. 2c, d (arrows 6). The situ-
ation at the left lower limb in Fig. 2b can be classified as
the consequences of one lymphangiodysplasia with an
absence of normal superficial lymphatic vascular drainage
and the tracer flowing from the injected interdigital space
through the superficial lymphatic collateralization network
at the level of the dorsum of the foot (arrow 7) with one
popliteal lymph node (arrow 8) intercalated on the deep
lymphatic system draining the limb and reaching the
inguino-crural lymph node (arrow 9) without visualization
of the inguinal lymph nodes. Comparing the two sets of
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Fig. 2 a—e Anterior whole-body scintigraphy performed at the end of our protocol (after 1 h of normal activities) in five patients with primary
lower limb lymphedema. Arrows with L indicate the liver, wherein radiocolloids are taken up when they have reached the systemic circulation
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figures, Fig. 1d can be compared to and superimposed
on Fig. 2¢, d, Fig. 1c to and on Fig. 2e, Fig. le to and
on Fig. 2e, Fig. 1b to and on Fig. 2b, and Fig. 1la to
and on Fig. 2a, respectively.

These results suggest that these LLL after intra-
abdominal lymphadenectomymay be due, at least in
part, to underlying and pre-existing latent primary
lymphatic disease. Primary lymphedema represents a rela-
tively rare disease that may sometimes be diagnosed with-
out clinically obvious symptoms [33] and several cases
were reported to occur after lymphadenectomy [34]. Ac-
cording to Papendieck [35], these lymphedematous situa-
tions may result from lympho-(nodal-)adeno-dysplasia
and/or lymph-(vessel-)angio-dysplasia. Sustaining the
hypothesis of such primary LLL after these intra-
abdominal lymphadenectomies, it might be underlined
that only one fourth (8) of the (33) patients had bilateral
lymphedema while all had undergone bilateral pelvic
lymphadenectomy what would have to lead theoretically
to bilateral lymphedemas. In breast cancer, the hypothesis
of one primary origin has been substantiated for
secondary upper limb lymphedema (BCRL). Recent
studies have also identified polymorphisms in multiple
candidate genes that appear to be associated with the
development of BCRL [36, 37]. Bains et al. [38] also
reported abnormal lower limb lymphoscintigraphy in
two thirds of the women who had developed upper
limb BCRL and in half of the women who had no
BCRL, suggesting an unidentified association between
breast cancer and lymphatic dysfunction.

Our study has the limitations to be retrospective
and to analyze a relatively small series of (well se-
lected) patients. Nevertheless, our observations may
have several implications. From a general point of
view, they may partly exonerate the surgeons in the
development of several types of LLL. On the other
hand, our observations would lead surgeons who wish
to perform lymphadenectomy to pay more attention
to patients who present with signs of edema before
surgery and/or a familial history of primary LLL. For the
best, these patients would have to be investigated by lym-
phoscintigraphy before surgery in order to exclude the
presence of underlying primary lymphatic disease. Some
patients might also thereafter benefit from a sentinel
lymph node procedure rather than complete lymph node
group dissection. The realization of lymphaticovenous
anastomosis as proposed by Boccardo et al. [39] in melan-
oma might also represent an alternative when facing these
situations.

Conclusions

This retrospective analysis of a limited but well-defined
series of patients suggests that the appearance of LLL
might not be related to cancer treatment(s) (in one third
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of the cases) but that these LLL may represent the devel-
opment of a primary lymphatic disease latent prior to
the therapeutic interventions. In addition, these situa-
tions may be suspected on the basis of lymphoscinti-
graphic investigations.
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