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 Case series
 Patients: Female, 55-year-old • Female, 38-year-old • Female, 62-year-old
 Final Diagnosis: Lymphedema
 Symptoms: Skin fibrosis • swelling
 Medication: —
 Clinical Procedure: Liposuction and lipofilling • suction lipectomy
 Specialty: Dermatology • Plastic Surgery • Surgery

 Objective: Unusual clinical course
 Background: Lipedema is a loose connective tissue disease characterized by disproportionate subcutaneous adipose tissue 

hypertrophy in the extremities. There is evidence of impaired lymphatic function in women with lipedema at 
all stages without signs of trophic skin changes associated with hereditary or acquired lymphedema. A modi-
fication of suction lipectomy is used to treat lipedema tissue and can reduce pain, limb size, and limb swelling 
and reduce the need for compression in women with lipedema. Studies have shown that modified liposuction 
can improve quality of life and mobility. There are no reports of lymphatic injury after suction lipectomy in pa-
tients with lipedema in PubMed indexed journals.

 Case Reports: Three women with lipedema who had no prior venous or lymphatic disease developed new-onset symptom-
atic International Society of Lymphology (ISL) Stage 2 or 3 lymphedema and skin and tissue changes within 6 
months to 1 year after suction lipectomy for lipedema tissue on the legs. Each of the 3 women had their sur-
geries performed using different suction devices and under different types of anesthesia. Two of the lymphat-
ic injury cases had subsequent nuclear lymphoscintigrams that confirmed impaired lymphatic function.

 Conclusions: We report 3 cases of women with lymphatic injuries after modified suction lipectomy to treat lipedema. Clinical 
history, exams, and confirmatory studies support the assessment that suction lipectomy caused newly-mani-
fested signs and symptoms of lymphedema. Further study is needed to determine the risk of permanent lym-
phatic injury with suction lipectomy in larger numbers of lipedema patients.

 Keywords: Lipectomy • Lipedema • Lymphatic Abnormalities

 Full-text PDF: https://www.amjcaserep.com/abstract/index/idArt/935016

Authors’ Contribution: 
Study Design A

 Data Collection B
 Statistical Analysis C
Data Interpretation D

 Manuscript Preparation E
 Literature Search F
Funds Collection G

1 Suregry, Lipedema Surgical Solution, St. Louis, MO, USA
2 Director of Research, Total Lipedema Care, Beverly Hills, CA, USA

e-ISSN 1941-5923
© Am J Case Rep, 2022; 23: e935016

DOI: 10.12659/AJCR.935016

e935016-1 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Backgrond

Lipedema is a symmetric, chronic, progressive loose connec-
tive tissue (LCT) disease occurring primarily in women. Altered 
LCT in lipedema results in swelling of the limbs and deposi-
tion of glycosaminoglycans (GAGs) and fibrosis in the inter-
stitial matrix [1,2]. Lipedema is disproportionate, meaning the 
swelling and accumulation of abnormal LCT is much greater 
on the legs and/or arms than the rest of the body. Lipedema 
progression is graded by stage. Stage 1 lipedema is charac-
terized by a thickening and disproportionate accumulation of 
LCT in the extremities. The skin remains smooth, but there 
are small palpable nodules in the LCT; the tissue is generally 
not heavy or swollen, but there is often pain and tissue resis-
tance to loss by diet or exercise. Stage 2 lipedema is charac-
terized by increased fibrous tissue leading to larger nodules 
in the LCT and increased swelling and tenderness of affect-
ed areas. Stage 3 is characterized by increased body mass in-
dex, the formation of lobules of skin and LCT, and larger and 
more extensive masses in the tissue [3]. The exact timing of 
and cause of progression of lipedema through stages is not 
known but it typically advances over decades. A secondary 

lymphedema, lipolymphedema, can occur especially in later 
stages of lipedema [4,5].

Impairment of lymphatic transport by Klienhan’s transport in-
dex is found in 47% and 63% of patients with lipedema, [4,6] 
but lipedema remains distinct from lymphedema in that the 
lymphatic system is not obstructed. Bioimpedance spectros-
copy studies found increased extracellular water, magnetic 
resonance imaging (MRI) of lipedema LCT demonstrated in-
creased sodium content and extracellular fluid, but ultrasound 
did not show free fluid as in lymphedema, consistent with in-
creased fluid and sodium bound to GAGs in the extracellular 
matrix [5,7-9]. All patients with lymphedema have abnormal 
lymphatic function, which closely corelates with their disease 
progression and severity. As lymphedema progresses, it affects 
all 3 layers of the skin – the epidermis, dermis, and hypoder-
mis – while lipedema pathology is seen mostly in the hypo-
dermis. Stage 3 lymphedema is distinguished by trophic skin 
changes of dermal fibrosis principally papillomatosis and hy-
perkeratosis, as indicated in Table 1 [10].

Stage Clinical findings

0 A latent or sub-clinical condition is not evident despite impaired lymph transport

1
Early accumulation of fluid with relatively high protein content subsides with extremity elevation. Pitting may 
occur

2
Extremity elevation alone rarely reduces tissue swelling, pitting is manifested, and extremities may or may not 
pit as excess fat and fibrosis supervenes

3
Lymphostatic elephantiasis where pitting can be absent, trophic skin changes including acanthosis, further 
deposition of fat and fibrosis and warty overgrowths have developed

Table 1. Clinical criteria of staging lymphedema (modified from ISL).

Lipedema Lymphedema

Lymphatic flow Impaired/altered Obstructed

Affected limbs Symmetric Often asymmetric

Hands/feet Spared Affected

Damage to lymphatics Genetic Acquired >genetic

Affected tissue Hypodermis* Skin epidermis and dermis and hypodermis*

Fluid Bound to glycosaminoglycan Free and bound to glycosaminoglycan

Sex predominance Female Male and female equal

Family history Likely female in affected Not likely 

Resistance to weight loss Yes Only in affected limb/s

Stemmer sign Negative Positive

Table 2. Differences and Similarities in Lipedema and Lymphedema.

* Fat tissue below the skin.
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In lipedema, fibrosis is generally limited to the hypodermis 
and usually does not cause a dermal trophic skin changes un-
less it is complicated by secondary lymphedema, as indicat-
ed in Table 2.

Suction lipectomy (liposuction) is one of the most common 
cosmetic procedures performed worldwide, including in the 
United States (U.S.) [11]. Generally, cosmetic suction lipecto-
my is performed on healthy individuals with normal lymphatic 
function who are close to ideal weight. A derivative or modifi-
cation of suction lipectomy procedures that use cannulas at-
tached to suction to remove adipose and other subcutaneous 
tissue components are also increasingly used as a medical-
ly necessary non-cosmetic surgical treatment of lymphede-
ma [12] and lipedema [9]. The application of suction cannulas 
for these diseases removes not only subcutaneous adipose 
tissue but also other LCT components, including extracellu-
lar proteins and GAGs. The proper term for removal of all the 
components of loose connective tissue to improve lymphat-
ic function is fibro-lympho-lipo-aspiration (FLLA) [11], a modi-
fied suction lipectomy, which has been shown to improve lym-
phatic function and symptoms of lymphatic impairment and 
reduce the need for decongestive treatment in lymphedema 
and lipedema [9,13-15]. Studies show no change or improve-
ment in lymphatic function associated with lipedema after 
modified suction lipectomy [6,9].

In the U.S., there are currently several surgical suction devic-
es used to treat lipedema, including a water-assisted suction 
liposuction (WAL) device that incorporates a pressurized jet 
of tumescent fluid with the suction cannula, power-assisted 
liposuction (PAL) that has an electrically powered handpiece 
that vibrates the suction cannula, and ultrasound-assisted li-
posuction (UAL) that delivers ultrasound energy to liquify the 
tissue prior to suction.

Hoffmann et al reported that lymphatic collecting vessels can 
be injured with and without tumescent solution during modi-
fied suction lipectomy [16]. Reporting of intermediate and long-
term complications of surgical procedures in the medical liter-
ature is suboptimal. In January 2022, PubMed was searched 
for the following terms to determine if there were any re-
ports on lymphatic injury after modified suction lipectomy: 
Suction Lipectomy, Liposuction, Lymphatic Injury, Lymphedema, 
Lipedema, Lipoedema. There are no reports, prior to the cas-
es reported here, of lymphatic injury from modified suction 
lipectomy in patients with lipedema. We describe 3 cases of 
women with lymphatic injuries after modified suction lipec-
tomy to treat lipedema, who presented within a 3-month pe-
riod to a community-based venous and lymphatic specialist 
(author) for additional treatment.

Case Reoprts

Case 1

A 55-year-old woman noticed her legs were larger than nor-
mal going through puberty. She noticed that her legs were ten-
der, bruised easily, and that her symptoms notably worsened 
with each pregnancy. At 47 years of age, when she started 
going through menopause, she gained additional weight and 
her leg tenderness worsened. Weight loss programs result-
ed in weight loss in the trunk and little or no improvement to 
the legs. She reported a 33 Kg weight loss after exercise pro-
grams but disproportionate loss with minimal change to the 
lower half of her body. She had no history or symptoms con-
sistent with lymphedema or venous insufficiency. Her exam 
showed an overall healthy woman, with BMI 38 kg/m2, with 
disproportionately large arms and legs. Her exam revealed 
soft skin with multiple evenly dispersed palpable subcutane-
ous nodules on her arms and legs. The excess subcutaneous 
tissue stopped at the wrist and ankle, creating the appear-
ance of cuffs; there were no skin lobules or signs of lymph-
edema. She underwent UAL under general anesthesia. A total 
of 6 liters of suction aspirate was removed from her arms and 
legs. Her immediate postoperative period was uncomplicated. 
Postoperative complications that developed over the follow-
ing year included dermal fibrosis, dermal papillomatosis with 
warty growths on the skin, mottled skin, and persistent swell-
ing in her medial and anterior thighs (Figures 1, 2). She was 
diagnosed with Stage 2 lipedema on her arms and legs using 
the Wold criteria [17] and Stage 3 secondary lymphedema ac-
cording to the ISL Staging System [10] by a lipedema and lym-
phatic specialist. Skin changes consistent with lymphedema 
included dermal fibrosis, hyperkeratosis, and dermal papillo-
matosis with multiple verrucous nodules on the anterior me-
dial thighs and upper calves.

Lymphoscintigram showed bilateral delayed lymphatic flow 
with poor visualization of lymphatic vessels and uptake in 
both inguinal lymph nodes by 1 h after injection. At 3 h af-
ter injection, lymphatic vessels were seen with full uptake of 
Technetium-99, consistent with bilateral delayed lymphatic 
function (Figure 3).

Case 2

A 38-year-old woman developed symmetrical disproportionate 
subcutaneous fat accumulation on her hips and thighs dur-
ing puberty. Her legs and hips increased in size through her 
20s. She reported her legs were heavy and tender and bruised 
easily. Approximately 6 months prior to presentation, she had 
suction lipectomy with PAL under general anesthesia on her 
hips and thighs. Over the 6-month postoperative period, she 
developed progressive right foot and ankle swelling. She had 
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Figure 1.  Case 1 legs before (A) and after (B) suction lipectomy. The left side of the photo shows subcutaneous hypertrophy is visible 
in a column shape on the front of the thighs and slightly overhanging the knees prior to suction lipectomy. Right side of the 
photo shows thighs 6 months after surgery with arrows pointing to verrucous skin changes indicative of lymphedema.

A B

Figure 2.  Photo of Case 1 left legs 1 week and 6 months after surgery. No verrucous skin changes were seen prior to surgery but are 
visible 6 months after surgery. The skin changes include dermal fibrosis, hyperkeratosis, and dermal papillomatosis on the 
anterior medial thigh (arrows).
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been wearing postoperative compression daily that included 
compression shorts and a thigh-high medical grade compres-
sion stocking on her right leg. She had no personal or fami-
ly history of venous or lymphatic disease. Her overall appear-
ance was that of a healthy young woman with BMI 30.4 kg/
m2. She had lobules on her lateral thighs and her inner thighs 
had swollen disproportionate subcutaneous tissue compared 
to her trunk. There were palpable walnut-size nodules on her 
hips and thighs. Her right foot had trace pitting edema and 
there was 1+ non-pitting edema from her ankle to her thigh 
on her right leg. She had dermal fibrosis and dermal sclero-
sis on the top of her right foot with mild hyperkeratosis at 
the flexure of her ankle. Measurements of her legs revealed 
1.5 cm increase in circumference at the right ankle. She had 
a positive Kaposi-Stemmer sign on her right foot and nega-
tive Kaposi-Stemmer sign on her left foot (Figure 4). She was 
diagnosed with Type 2, Stage 2 Lipedema of the lower body 
and ISL Stage 2 lymphedema in her right leg [10] by a lipede-
ma and lymphatic specialist.

Lymphoscintigram showed early visualization of lymphatic ves-
sels and uptake on the left leg and delayed lymphatic flow and 
delayed and diminished uptake in the inguinal lymph nodes 
on the right leg, consistent with right leg lymphatic obstruc-
tion (Figure 5).

Case 3

A 62-year-old woman presented with symmetric, disproportion-
ately enlarged subcutaneous tissue on her legs since puberty. 
She reported her legs are tender, bruise easily, with symptoms 
notably worsening during menopause. Weight loss programs 
resulted in only loss of tissue from the trunk and little or no 
improvement of the legs. A 23-kg weight loss after bariatric 
surgery at age 50 resulted in minimal change to the lower half 
of her body. She had no history of lymphatic disease. Prior to 
suction lipectomy, an exam revealed a woman with BMI 28.3 
kg/m2 and legs notable for soft subcutaneous nodules and no 
sign of lymphedema. She was diagnosed with Stage 2 lipede-
ma and underwent 3 suction lipectomy surgeries. She had 

Figure 3.  Case 1 lymphoscintigram performed 1 year after suction lipectomy. Whole-body lymphoscintigram showed delayed lymphatic 
flow with partial uptake in both inguinal lymph nodes and poor visualization of lymphatic vessels at 1 h after radiolabeled 
colloid is injected. At 3 h after injection, lymphatic vessels can be seen with full uptake of nucleotide, consistent with 
bilateral delayed lymphatic function.
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Figure 4.  Combined pictures of Case 2. Whole-body view of Case 2 showing swelling of the right ankle and foot 6 months post 
operatively (A). Close-up of the feet (B) shows the normal left foot and the right foot and ankle with swelling and with loss 
of vascular landmarks, hyperkeratosis with thickening of the extensor creases on the top of the foot especially noticeable on 
the base of the toes.

A B

Figure 5.  Case 2 lymphoscintigram performed 6 months post operatively suction lipectomy. Whole-body lymphoscintigram images at 
30, 75, and 90 min after radiolabeled colloid is injected. Anterior and posterior images are displayed. Lymphatic flow and 
lymphatic vessels are visualized on the left leg. The right leg shows a mild dermal back flow and no flow, vessels or inguinal 
uptake of Technetium in the right inguinal nodes consistent with lymphatic obstruction.
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WAL of her arms and calves to ankles, with a total of 6 liters 
of aspirate removed, of which 5350 cc was primarily fat. Six 
months later, she had WAL on her inner and anterior thighs, 
hips, and knees with a total removal of 7200 cc of aspirate, 
with 6700 cc being primarily fat. After an additional 6 months, 
she had WAL suction lipectomy to her knees, lower posterior 
thighs, and ankles, and 1800 cc of total aspirate was removed; 
the supernatant was 1400 cc. Over the year following her last 
surgery, she developed persistent dermal sclerosis, dermal hy-
perkeratosis, persistent pigment irregularities, and intermit-
tent swelling in her lateral left ankle and lower leg (Figure 6). 
Her diagnosis of lipedema was confirmed by a lipedema and 
lymphatic specialist following criteria by Wold [17]. She was 
also diagnosed with Stage 2 lymphedema by ISL criteria [10].

All patients provided consent to sharing their data and photo-
graphs consistent with the Declaration of Helsinki. Cases were 
enrolled consecutively.

Discussion

Lymphatic injury complications are poorly recognized af-
ter suction lipectomy surgeries and therefore are less likely 
to be reported in the literature for both lymphedema and li-
pedema. In support, a report in the Indian Journal of Plastic 

Surgery described a 1.7% incidence of swelling lasting longer 
than 6 weeks after liposuction [18]. This swelling could repre-
sent delayed healing but could possibly include patients with 
lymphatic injury.

Incidence rates may be largely underreported, as the most 
conservative estimate of the number of individuals with li-
pedema who are treated with suction-assisted fibro-lipo-lym-
phatic surgery is about 1000 annually in the U.S. based on a 
survey of self-identified surgeons specializing in section li-
pectomy. It is estimated that the incidence is less than 0.05% 
per surgery, suggesting that it is rare [19]; however, most sur-
geons in the U.S. do not follow their patients longitudinally 
after suction lipectomy and do not regularly follow suction li-
pectomy patients for a year after surgery, thus the actual in-
cidence may be higher.

Presentation

As referral centers for lipedema and lymphedema, we regular-
ly see women with lipedema who have developed complica-
tions after suction lipectomy. Most of the skin complications 
from suction lipectomy previously reported start with skin hy-
peremia and or pallor followed by skin necrosis and ulceration 
during the early postoperative period and or are associated 
with infection and or poor skin healing. The complications re-
ported herein were not associated with any of these compli-
cations in the early postoperative period. The skin changes 
reported here only became apparent after 6 months to one 
year following surgery, meeting the definition of chronic skin 
changes and swelling (lymphedema).

The cases of women with lipedema presented here did not 
have any history, signs, or symptoms of lymphedema prior to 
modified suction lipectomy. After the surgery, all 3 patients de-
veloped symptoms and trophic skin changes consistent with a 
diagnosis of lymphedema by ISL Staging criteria [10]. Dermal 
skin changes of fibrosis, sclerosis, hyperkeratosis, and papillo-
matosis are the defining clinical signs for Stage 2 or 3 lymph-
edema (Table 1). While dermal sclerosis and fibrosis can oc-
cur with several injury mechanisms, dermal hyperkeratosis and 
papillomatosis are only seen with advanced lymphedema and 
dermal papillomatosis is caused by fibrosis around an injured 
lymphatic vessels [20].

Lymphedema and Confirmatory Lymphoscintigraphy

All 3 patients showed clear clinical signs and met the ISL cri-
teria for lymphedema, confirmed by lymphoscintigraphy in 2 
of the 3 cases (the 3rd was lost to follow-up and did not have 
a lymphoscintigram performed to confirm the clinical diagno-
sis). The first case had bilateral delayed lymphatic flow and 
radionucleotide uptake while the second case had classic 

Figure 6.  Close-up of left lateral ankle and lower leg of Case 
3. Notice the slight erythema, hyperkeratosis, and 
papillomatosis of the skin. Swelling is evident with loss 
of landmarks of the lateral malleolus. Note the venous 
telangiectasias on the foot, which also developed after 
the suction lipectomy.
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right-sided lymphatic impairment of lymphatic flow with uni-
lateral delayed uptake at the inguinal lymph nodes.

Expected Benefits of Lipedema Reduction Surgery

In patients with normal lymphatic function, provided there is 
not a severe injury to the lymphatic collectors, the lymphatic 
system almost always recovers and returns to a normal state. 
Suction lipectomy with small blunt cannulas and surgical tech-
niques that focus on avoiding lymphatic damage have been re-
ported to halt lipedema progression [14,21,22]. A modification 
of suction lipectomy can result in alleviating or at least improv-
ing the swelling, leg heaviness and fatigue, the need for limb 
compression, and the need for lymphatic massage in women 
with lipedema [14,15,23,24]. Van de Pas showed that careful 
suction lipectomy improved radionucleotide inguinal uptake on 
lymphoscintigraphy [13]. In patients with an impaired lymphat-
ic function such as chronic lymphedema (or lipedema), careful 
suction lipectomy using techniques to avoid lymphatic inju-
ry can result in improved lymphatic function and a decreased 
rate of secondary infection or cellulitis in the affected limbs 
[12,24]. These reported benefits did not occur in these 3 cases.

The question becomes whether the development of lymphede-
ma was the result of variations of surgical technique or tech-
nology, or the higher risk of lymphatic injury in lipedema or a 
combination of these factors.

Possible Injury Mechanisms

Blunt suction lipectomy using a dry technique can cause inju-
ry to lymphatic collectors. In a study analyzing the lower ex-
tremity of fresh postmortem cadavers, blunt cannula suction 
lipectomy caused either no injury or moderate injury to lym-
phatic collectors using a longitudinal technique [16]. Utilizing 
a transverse technique caused moderate to severe lymphat-
ic injury. With tumescent anesthesia applied prior to suction-
assisted lipectomy, the longitudinal technique showed either 
no injury or moderate injury, and the transverse technique did 
not show severe injury; the use of tumescence therefore pro-
tects the tissue against damage but was not sufficient pro-
tection for the cases reported herein.

Reports exist of dilated, aneurysmal, and tortuous lymphat-
ic collectors in the limbs of women with lipedema, especial-
ly in later stages, and there is evidence of microvascular in-
flammation and altered lymphatics in lipedema [2,21,22,25]. 
These variations would likely pose an increased risk of lym-
phatic injury to patients with lipedema.

Ultrasonic-Assisted Technology

One of the 3 case reports herein that had lymphatic and der-
mal complications of suction lipectomy had UAL. The ultra-
sonic-assisted technology adds energy that is converted to 
heat and can increase the risk of lymphatic injury. The stan-
dard of care guidelines of the United Kingdom, Germany, the 
Netherlands, and Spain for the treatment of lipedema all rec-
ommend against the use of additional energy during suction 
lipectomy [25-28].

Anesthesia

Two of the 3 cases also utilized general as well as tumescent 
anesthesia. It is possible that the use of general anesthesia 
can prevent feedback from the patient about an area of inad-
equate tumescent anesthesia, which could increase the risk 
of lymphatic injury. The Dutch guidelines on suction lipecto-
my treatment of lipedema recommend against using gener-
al anesthesia for the treatment of lipedema. Previous studies 
have shown that liposuction under general anesthesia and/
or with relatively little subcutaneous infiltration is contraindi-
cated for lipedema because of the substantial risk of causing 
damage to the lymphatic system [20,29].

Conclusions

Three women with lipedema developed lymphedema after 
suction lipectomy procedures. Improved reporting of compli-
cations and longitudinal studies from surgeons using modifi-
cations of suction lipectomy are needed to know the relative 
risk of postsurgical lymphatic complications and other com-
plications in women with lipedema.
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