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Abstract

Lower extremity edema is one of the most common complaints among pregnant patients. 
Lymphatic origin to these edemas is rarely considered and few cases of lymphedema after 
pregnancy have been reported and documented in medical literature. We describe here a series 
of 15 cases where the diagnosis of lymphedema was established by lymphoscintigraphy.  Dermal 
reϐlux was observed in ten of the 15 patients (66%), popliteal lymph nodes in 11 (73%), and the 
edematous limb(s) were said to be abnormal in all but one case which showed only functional 
asymmetry at rest and limited vascular reϐlux in a calf.

Introduction
Lower Extremity Edema (LEE) is one of the most common 

complaints among pregnant patients. 

These edemas are related to increased water in the 
interstitial areas and their weekly prevalence increases 
signiϐicantly from 20% in the 31st week to 60% in the 42nd 
gestational week [1]. They are usually symmetric, mild, and 
disappear after birth. However, these edemas can sometimes 
be severe and/or asymmetric and/or persist after gestation. 
If there is no evidence of venous problem at the level of the 
limb and/or in the pelvis, the hypothesis of one lymphatic 
disease must be raised. Such lymphedemas occurring during 
and/or after pregnancy have so far given rise to only a few 
case reports in the medical literature [2-8]. These situations 
are problematic for most doctors because the diagnosis is 
not without consequences. While they are familiar with so-
called secondary lymphedemas (for example after trauma, 
after surgery, after cancer treatment,…), they are less familiar 
with such “idiopathic” edemas, also known as “primary 
lymphedemas”. We report in this article a series of cases of 
patients where such primary lymphedema after one or more 
pregnancies appeared and could be documented.

Material and methods
All medical data and information were obtained after 

informed consent and used in agreement with the rules of 
conduct dictated by the institutions, in agreement with the 
ethics committee (for Bordet, ethics committee number 2048; 
for HIS, ethics committee number CEHIS/2022-2).

Lymphoscintigraphy (LySc) for the lower limb edemas [9]

Our methodological protocol can be summarized as follows. 
0.2 ml of 99mTc-labeled (74 MBq per injection) Human Serum 
Albumin nanosized colloids (0.05 mg per injection: Nanocoll® 
or NanoScint®) are injected subcutaneously (using tuberculin 
syringe) in the upper third of the ϐirst interdigital space of 
each foot the patient lying on the table of examination and 
having been informed that she had not to move the toes and 
feet during the following 30 minutes. Lymphoscintigraphies 
were conducted with an SMV ST-XLi from GE Healthcare (GE-
Healthcare, Little Chalfont, United Kingdom) (Figures 1-8).

One static picture of the injected sites is obtained directly 
after the injections and thereafter the camera head is moved 
to the inguinal areas on which one dynamic imaging is 
performed (for 30 minutes) to see -in resting conditions- 
the time to inguinal nodes appearance and to evaluate the 
possible asymmetry in the nodal accumulation of the “tracer”. 

One ϐirst whole-body imaging (anterior and posterior 
views) is thereafter obtained (this is our “phase 1”). 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.acr.1001129&domain=pdf&date_stamp=2025-02-11
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For “phase 2”, one dynamic imaging (lasting 15 minutes) 
is performed on the inguino-iliac areas but with the patient 
performing tip-toeing during the 15 minutes of the acquisition 
(the patient still lying on the table of examination and with the 
same goals as for “phase 1” but also to have one higher activity 
in the lymphatic vessels of the limbs). 

One 2nd whole body scan is thereafter systematically 
obtained as well as one 3rd after one hour of normal 
deambulation-activities (“phase 3”; see Figures 2-4,7). The 
injected sites are also imaged at the end of the exam to calculate 
the percent of radio-colloids extracted from the injected 
sites by the lymphatic system at the end of the investigation 
(normal values of extraction are equal to or higher than 30%). 

The whole protocol lasted at most 3 hours (and was limited 
so that the patient was busy for only half a day: see Figures 
1,5,6,8 showing three whole-body scans).

The qualitative analysis and description of the 
lymphoscintigraphic images:

The abnormal lymphatic situations detected on our 
examinations are as follows:

• The“proximal dermal backϐlows” (pDBF), i.e. images 
(Figure 1) where lymphatic vascular reϐlux (LVr) 
at the level of the root of the limb extends to the 
level of the superϐicial dermal network (true “DBF”) 
and progresses-descends distally until sometimes 
occurring, reϐlecting edema affecting the entire lower 
limb.

• The “distal dermal backϐlows” (dDBF), i.e. images 
(Figures 2,4) where LVr begins in the foot, extend to 
the level of the superϐicial dermal network to progress 
upward and until sometimes reϐlecting edema affecting 
the entire lower limb. 

• The “Segmental Dermal Backϐlow-s” (sDBF), i.e. images 
(Figures 3,5,8) where LVr appears between these two 
extremities of the limb, extends generally to the level 
of the superϐicial dermal network and can progress 
proximally or distally until sometimes showing an 
edema affecting all or part of the lower limb.

Figure 1: Case n° 3: Woman 41 years old who report temporary swelling in her left leg 
during her ϐirst pregnancy 14 years ago and then permanent bilateral swelling during 
her second pregnancy 3 years late (more marked on the left than on the right): her 
lymphoscintigraphic investigation was normal at the level of her right lower limb while 
lymphatic vascular reϐlux are seen on the left side extending from the inferior inguinal 
lymph nodes to the inner part of the thigh (« proximal dermal back ϐlow » : see arrows).

Figure 2: Case n° 4: Woman 45 years old with Left Lower Limb Edema manifesting 
transiently during her ϐirst pregnancy at the age of 32 years and also during the second 
7 years ago but persisting non resolving since her third most recent pregnancy. Her 
phase 3 Lymphoscintigraphic investigation showed one « Lymph System » functional 
« hypoplasia » (more marked on the right side than in the left) with one bilateral distal 
dermal back at the level of the feet (and of the right ankle, also with popliteal LN).

Figure 3: Case n° 6: Woman 33 years old with one bilateral lower limb edema during her 
ϐirst pregnancy four years ago but now Left>Right after her 2nd pregnancy: her phase 
lymphoscintigraphic investigation (Figure 3) showed at the level of the left limb one 
segmental dermal backϐlow at the level of the foot see oblique arrow), one superϐicial 
lymph vessel aplasia (sLVA) with popliteal lymph nodes (see horizontal arrow) and 
inguinal lymph node aplasia (see white arrow: LNA).
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• The Popliteal lymph nodes are frequently seen in 
patients with edema on their LySc (Figures 2-7).

• According to the classiϐication adopted by the Belgian 
Society of Lymphology, the lymphatic system of 
one edematous limb is said morphologically and/or 
functionally “hypo-plastic” and/or “a-plastic” in the 
following situations:

• After interdigital injection, only deep lymphatic vessels 
(dLV) are seen at the level of the calf with intercalated 
lymph nodes, sometimes without inferior inguinal LN 
(Figure 3) superϐicial lymph-angio-aplasia or sLVA,

• After interdigital injection, both deep and superϐicial LV 
are observed with popliteal and/or sural intercalated 

Figure 4: Case n° 7: woman 33 years old with one left lower limb edema since her third 
pregnancy 15 years ago: her phase 3 lymphoscintigraphic investigation showed one 
superϐicial lymph vessel hypoplasia with popliteal lymph nodes at the level of the left limb 
with distal dermal back ϐlow at the level of her left foot and ankle.

Figure 6: Case n° 9: woman 46 years old with lower limb edemas since age 15 worsened 
after her pregnancy 5 years ago: her lymphoscintigraphic investigation (Figure 6) showed 
one bilateral lymph system functional hypoplasia (the tracer does not reach the inguinal 
lymph nodes) with at the level of the right limb, one superϐicial lymph vessel hypoplasia 
with popliteal lymph node (see horizontal arrow) and inguinal lymph node aplasia (see 
oblique arrow).

Figure 7: Case n° 13: woman 75 years old with left lower limb edema since her pregnancy 
at age 25: her phase 3 lymphoscintigraphic investigation (Figure 7) showed at the level 
of her left limb, one left lymph system functional hypoplasia with one superϐicial lymph 
vessel hypoplasia with popliteo-sural lymph nodes.

Figure 5: Case n° 8: woman 48 years old with one left lower limb edema since her second 
pregnancy ϐive years ago: her lymphoscintigraphic investigation showed on the right 
side one functional lymphatic insufϐiciency when compared to the left side (see left-
sided Whole Body Scan: superϐicial lymph vessel hypoplasia) with popliteal lymph nodes 
appearing after phase 3 (see right-sided Whole Body Scan) but limited lymphatic Vascular 
Reϐlux (segmental DBF) being also observed after phase 3 at the level of the calf (see 
arrows on Figure 5).

LN  “superϐicial and/or deep lymph-angio hypoplasia” 
or sLVH-dLVH,

• After interdigital injection, inguinal and/or iliac LN is 
not seen or hypoactive (Figure 6):  “Lympho-Nodal-
Aplasia” (or LNA) and “Lympho-Nodal-Hypoplasia” (or 
LNH), 

• After interdigital injection, inguinal and iliac LN are 
well seen but pDBF is seen  “proximal Lympho-
Nodal-Hypoplasia” (or pLNH),

• After interdigital injection, the tracer does not reach 
the inferior inguinal LN after phase 1 (Figure 8) and/or 
after phase 2 and/or extraction is decreased under the 
value of 30% and/or extractions, nodal accumulations 
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of the tracer after phase 1 and/or 2 (Figure 8) show 
signiϐicant asymmetry  “Lymph-System-Hypoplasia” 
or LSH,

• After injection in the retro malleolar anterior space 
of the triceps surae tendon (Kager’s triangle), no 
deep lymph vessels are seen running deep in the calf: 
sometimes with increased lymph ϐlow at the level of the 
superϐicial LV of the edematous limb when compared 
to the normal limb [10]  deep lymph-nodal « aplasia » 
or dLNA.

Case reports
The patients of this series are detailed below (and our 

observations are summarized in Table 1):

• Patient n° 1: woman 40 years old with recent 
post-partum right-sided Lower Limb Edema. Her 
lymphoscintigraphic investigation was abnormal at 
the level of her left Lower Limb (LL) with the tracer 
not reaching the inguinal lymph node after phase 1 
(see left-sided WHS in Figure 8), lymph ϐlow being 
decreased when compared to the right after phase 2 
(see mid-sided WBS of Figure 8) and with lymphatic 
vascular reϐlux appearing after phase 3 at the level of 
the calf (« segmental dermal backϐlow »: see arrow on 
right-sided WBS of Figure 8).

• Patient n° 2: woman with bilateral LLLE since the age 
of 26 years after her last pregnancy with bilateral 
segmental dermal backϐlow at the level of the calf on 
her LySc.

• Patient n° 3: woman 41 years old who reported 
temporary swelling in her left leg during her ϐirst 
pregnancy 14 years ago and then permanent bilateral 
swelling during her second pregnancy 3 years later 
(more marked on the left than on the right). Her 
lymphoscintigraphic investigation was normal at the 
level of her right Lower Limb (LL) while lymph ϐlow 
was decreased at the level of the left LL when compared 
to the right after phase 1 (see right-sided WBS of Figure 
1), also with lymphatic vascular reϐlux being observed 
on the left side extending from the inferior inguinal 
lymph nodes to the inner part of the thigh (« proximal 
dermal backϐlow »: see arrows on Figure 1).

• Patient n° 4: woman 45 years old with Left Lower 
Limb Edema manifesting transiently during her ϐirst 
pregnancy at the age of 32 years and also during 
the second 7 years ago but persisting nonresolving 
since her third most recent pregnancy. Her phase 3 
Lymphoscintigraphic investigation (Figure 2) showed 

Table 1: Demographic data of the 15 women in our analysis (2nd column = age when LySc was performed: 3rd column = age of pregnancy when limb-edema was observed: 4th column 
= lateralisation of the limb-edema), with the results in terms of presence or not of dermal-back-ϐlow (DBF? Bilaterally observed, only right sided or left sided), of popliteal lymph 
node (Pop LN?) and according to BeSL classiϐication

Case LySc LLE Lat. DBF? Pop LN? LySc Classi ication?
1 40 40 bil sDBF right calf Right dLVH, left LSH Figure 8
2 25 25 bil sDBF bil calf Bil Bil sLVH
3 41 30 L>R pDBF left Left pLNH Figure 1
4 44 32 R dDBF right Right Right sLVH, bil LSH Figure 2
5 44 41 L>R dDBF bil Bil Bil sLVH, bil LSH
6 33 32 L>R sDBF left foot Left Left LSH-sLVA Figure 3
7 47 32 L>R dDBF left Left Left LSH-sLVA Figure 4
8 48 32 L sDBF left Right Right LSH ? Figure 5
9 46 41 bil Right Bil LSH-LNA, right sLVH Figure 6

10 47 25 Bil Bil LSH
11 36 R>L Right Right LSH-sLVH
12 54 20 bil dDBF left Bil Bil LSH-sLVH
13 75 25 L Left Left LSH-sLVH Figure 7
14 43 22 R Right Right sLVH
15 37 22 R>L dDBF left Bil LSH

sDBF = ”segmental dermal-back-ϐlow” (and its localization, at the level of the foot or calf): pDBF= “proximal dermal-back-ϐlow”; dDBF = “ distal dermal-back-ϐlow”: LSH = Lymph 
System Hypoplasia: sLVH = superϐicial Lymph Vessel Hypoplasia: pLNH = proximal Lymph Node Hypoplasia: sLVA = superϐicial Lymph Vessel Aplasia: LNA = Lymph Node Aplasia

Figure 8: Case n° 1: woman 40 years old with recent post-partum right sided Lower 
Limb Lymph-Edema: her lymphoscintigraphic investigation showed on the left side one 
functional lymphatic insufϐiciency when compared to the right side (see left-sided and 
mid-sided Whole Body Scan (superϐicial lymph vessel hypoplasia) with popliteal lymph 
nodes appearing after phase 3 (see right-sided WBS) but left limited lymphatic Vascular 
Reϐlux (segmental Dermal Back-Flow) being also observed at the level of the calf on the 
right side (see arrows on Figure 8).
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one « Lymph System » functional « hypoplasia » (more 
marked on the right side than on the left) with one 
bilateral distal dermal back at the level of the feet (and 
of the right ankle, also with popliteal LN).

• Patient n° 5: woman 44 years old with post-partum 
lower limb edemas since her pregnancy three years 
ago: her lymphoscintigraphic investigation showed 
bilaterally one “superϐicial lymphangioma- hypoplasia” 
(sLVA) with one -bilateral- distal dermal backϐlow, 
deep popliteal lymph nodes, and one right inguinal 
lymph node hypoplasia.

• Patient n° 6: woman 33 years old with one bilateral 
lower limb edema during her ϐirst pregnancy four years 
ago but now Left>Right after her 2nd pregnancy: her 
phase lymphoscintigraphic investigation (Figure 3)
showed at the level of the left limb one segmental 
dermal backϐlow at the level of the foot, one superϐicial 
lymph vessel aplasia (sLVA) with popliteal lymph 
nodes and inguinal lymph node aplasia (LNA).

• Patient n° 7: woman 33 years old with one left lower 
limb edema since her third pregnancy 15 years ago: her 
phase 3 lymphoscintigraphic investigation (Figure 4) 
showed one superϐicial lymph vessel hypo plasia with 
popliteal lymph nodes at the level of the left limb with 
distal dermal backϐlow at the level of her left foot and 
ankle.

• Patient n° 8:: woman 48 years old with one left lower 
limb edema since her second pregnancy ϐive years ago: 
her lymphoscintigraphic investigation showed on the 
right side one functional lymphatic insufϐiciency when 
compared to the left side (see left-sided WBS in Figure 
5: superϐicial lymph vessel hypoplasia) with popliteal 
lymph nodes appearing after phase 3 (see right-sided 
WBS) but limited lVR (segmental DBF) being also 
observed after phase at the level of the calf on the left 
side (see arrows on Figure 5).

• Patient n° 9: woman 46 years old with lower limb 
edemas since age 15 worsened after her pregnancy 
5 years ago: her lymphoscintigraphic investigation 
(Figure 6) showed one bilateral lymph system functional 
hypoplasia at the level of the right limb, one superϐicial 
lymph vessel hypoplasia with popliteal lymph node and 
inguinal lymph node aplasia (see arrows).

• Patient n° 10: Patient 47 years old, referred for 
evaluation of lymphangiopathy for 20 years, with 
lower limb edema after her ϐirst pregnancy at age 
25, its stabilization before aggravation 4 years ago: 
her lymphoscintigraphic investigation showed one 
bilateral lymph system functional hypoplasia.

• Patient n° 11: woman 36 years old with lower limb 
edemas right>left after pregnancy: her lymphoscinti-

graphic investigation showed one right lymph system 
functional hypoplasia with superϐicial lymph vessel 
hypoplasia and popliteal lymph node.

• Patient n° 12: woman 54 years old with bilateral lower 
limb edema since her ϐirst pregnancy at age 20: her 
lymphoscintigraphic investigation showed one left 
lymph system functional hypoplasia, one bilateral 
superϐicial lymph vessel hypoplasia with popliteal 
lymph nodes, and one distal dermal backϐlow at the 
level of her left foot.

• Patient n° 13: woman 75 years old with left lower 
limb edema since her pregnancy at age 25: her phase 
3 lymphoscintigraphic investigation (Figure 7) showed 
at the level of her left limb, one left lymph system 
functional hypoplasia with one superϐicial lymph vessel 
hypoplasia with popliteo-sural lymph nodes. 

• Patient n° 14: woman 43 years old with lower limb 
edema since her second pregnancy at age 22: her 
lymphoscintigraphic investigation showed one right 
lymph vessel hypoplasia with popliteal lymph node.

• Patient n° 15; woman 37 years old with edema right>left 
since her ϐirst pregnancy: her lymphoscintigraphic 
investigation showed one bilateral lymph system 
functional hypoplasia with one left distal dermal 
backϐlow at the level of the foot.

Dermal reϐlux was observed in ten of the 15 patients 
(66%), popliteal lymph nodes in 11 (73%), and the edematous 
limb(s) were said to be abnormal in all but one case (case 8: 
Figure 5) which showed only functional asymmetry at rest 
and limited vascular reϐlux (sDBF) in a calf.

Discussion
By itself, pregnancy may be considered as a situation 

meeting all conditions « forcing » and favoring the 
appearance of previously latent and asymptomatic lymphatic 
insufϐiciencies and/or disease, of one “primary” lymphedema:

• The hormonal « climate » of pregnancy can lead to 
physiological edema due to sodium retention. 

• Hypertension sometimes associated with pregnancy 
may also increase the risk of having lower-extremity 
edema, especially if there is insufϐicient venous return. 

• Edema can also occur because the gravid uterus 
compresses the inferior vena cava and the iliac veins 
during recumbency, obstructing the return of the 
femoral veins. 

• Deep vein thrombosis is also more common during 
pregnancy because it induces a hypercoagulable state 
and because women are less mobile.
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Unilateral edema at the level of the leg, calf, or foot with or 
without warmth, redness, or tenderness, or fever represents 
thus « warning » sign. If a venous problem can be then easily 
ruled out by Doppler ultrasonography (US), the possibility of 
involvement-disease of the lymphatic vessels and/or nodes 
should be considered if the US exam is normal. 

Primary lymphedemas are considered a rare disease. Their 
prevalence is estimated at 1.5 per 100.000 people younger 
than 20 in an old, retrospective study [11], most likely 
underestimating this ϐigure [12]. When these lymphedematous 
situations are diagnosed “late”, they represent a progressive, 
chronic, and sometimes serious “disease” that can and should 
be managed [13].

The imaging techniques for the diagnosis of the 
Lymphatic Lower Limb Edema (LLLE)

Three techniques may be proposed to demonstrate the 
lymphatic character of such edema and to image lymphatic 
vessels and lymph nodes [13-24]. 

T2 weighted Magnetic Resonance Imaging with fat 
suppression [16,24] allows us to visualize very small LV and 
their abnormalities but is expansive and sometimes difϐicult 
to access. Because of its resolution, its relative simplicity of 
implementation, and its (relative) low cost, Near Infrared 
ϐluorescence imaging of the Lymphatic Vessels (LV) and 
Lymph Nodes) (LN) after injection of Indocyanine Green 
(ICG) (NIFRLI) is now increasingly being proposed for the 
assessment of the limb edemas [17-19] but is limited by 
photon scatter and absorption in the tissue which restricts 
imaging to the superϐicial LV (to a depth of 1 cm). Lympho-
scintigraphy (LySc) is generally considered the standard 
test to image the lymphatic vessels and lymph nodes of the 
lower limbs after injection of 99mTc radiolabeled nanosized 
colloids [20-24]. However, because of its radiant nature and 
the appearance of the isotope in breast milk, LySc can only 
be performed after pregnancy when the woman is no longer 
breast-feeding and when the child (and children) can be kept 
away from the mother for 72 hours after the injections.

Dermal back lows in the medical literature

For the 3 techniques, the diagnosis of lymphedema is 
based on the demonstration of dermal reϐlux of the “tracer”, 
also called “dermal backϐlow” (DBF), which appeared in the 
medical literature devoted to lymphatic vessel imaging of 
lymphedematous situations as early as 1955 with radiological 
lymphography [25,26].

The authors distinguished from the outset: 

• Proximal reϐlux (pDBF) following lymph node excision 
and associated treatments (2ary) and/or congenital 
lymph-adenoplasia (1ary) and/or progressive ϐibrosis 
of the inguinal and/or intra-abdominal lymph node 
structures 

• Distal reϐlux (dDBF) following lymphangio-hypo or 
aplasia of the distal lymphatic vessels (initial and/or 
pre-collector and/or collector) in patients who here 
develop edema that begins in the foot and progresses 
to the root of the limb. 

Between these two extreme developments, sDBFs 
are considered by Browse [27] to be “acquired” (rather 
than congenital) and linked to lymphangio-obliterative 
phenomena by the development of intraluminal or intramural 
thrombosis of lymphatic vascular segments. They can be seen 
in combination with the previous two.

Proximal dermal back ϐlows were reported in 16 % of 
the patients and dDBF in 24% with 1ary LLLE by Wolfe and 
kinmonth. In our small series, pdbf was observed in one 
woman (/15), ddbf in ϐive (/15) and sDBF in four (/15).

The popliteal lymph nodes (popLN)

In this small series of 15 cases, popliteal LN is observed in 11 
patients. Their visualization reϐlects a functional insufϐiciency 
of the superϐicial lymphatic network, a compensatory 
phenomenon where the lymphatic load is partly or diverted 
to the deep network [28]. 

Potential implications of a diagnosis of primary 
lymphedema after pregnancy

While the vast majority of primary lymphedemas are 
“sporadic” and can be considered “benign”, they are sometimes 
reported by patients as “congenital” and/or present in the 
families and genetic abnormalities should be sought [29]. 
Indeed, these may be autosomal dominant but also recessive. 
The distinction between these two situations when diagnosed 
after a ϐirst pregnancy is not without consequences for 
possible subsequent ones. While these situations must not be 
underestimated, they also must not be overestimated and give 
rise to the impression of a “disaster” among the patients and 
families concerned.

Conclusion
The occurrence of edema during or following pregnancy, 

the origin of which may be suspected of lymphatic and being 
“primary” (if not “congenital” in a family context) does not 
seem so rare. Lymphoscintigraphy of the lower extremities 
is one way to make this diagnosis and should be proposed 
to women presenting such edematous situations, especially 
when persisting after pregnancy and/or affecting, either one 
limb, or both limbs but asymmetrically, and when a venous 
problem has been ruled out by Doppler ultrasonography.
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