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Summary: Routine cold-water immersion (CWI) is typically suggested to reduce
inflammation, a hallmark property of lipedema. Lipedema is a connective tissue dis-
order with a genetic component that presents with a disproportionate distribution
of nodules in the extremities. This case report explores the impact of routine CWI
on the effectiveness of lipedema reduction surgery (LRS) and manual lipedema
extraction, as part of the SMiLE technique (softening, mobilization, liposuction, and
extraction). A 59-year-old woman with lipedema presented for LRS of the anterior
legs. In the prior 5 months, the patient engaged in daily CWI. During LRS, there was
aremarkable amount of lipedema nodules readily extracted compared with a typical
patient. The patient’s 5 months of routine CWI resulted in improved quality of life
and decreased lipedema symptoms, and may have contributed to the quantity and
ease of nodule extraction during LRS. (Plast Reconstr Surg Glob Open 2024; 12:¢6367;

doi: 10.1097/GOX.0000000000006367; Published online 5 December 2024. )

59-year-old woman diagnosed with lipedema pre-

sented for lipedema reduction surgery (LRS) of

the anterior legs. Her body mass index was 46.0,
and her weight was 272 1b. Her medical history includes
secondary lymphedema, hypermobile joints, endometrial
cancer, and hysterectomy.

The patient noticed lipedema symptoms developing
during hormonal events, including puberty and preg-
nancy, which is common.! With menopause, she experi-
enced a significant increase in lipedema and its impact on
her quality of life, including more pain and the need for a
walker at the start of 2023.

Lipedema is known to have a genetic component.*’
The patient observed several family members with body
types similar to lipedema, but none have formal diagnoses.

This patient’s LRS was unique for the remarkable
amount of nodules readily released through manual
extraction during the softening, mobilization, lipo-
suction, extraction (SMIiLE) technique. (See Video
1 [online], which displays manual lipedema extrac-
tion [MLE] being performed on the patient. The ease,
amount, and constancy of extraction of these nodules
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is unlike that in typical LRS.) The technique involves
4 steps: softening with tumescent fluid until complete
turgor and exsanguination are reached, tissue mobiliza-
tion through massage, power-assisted lymphatic-sparing
liposuction (LSL), and MLE of nodules through massage
along the long axis of the limb toward incision sites. This
approach goes beyond performing only LSL, address-
ing nodules that LSL alone would not remove due to
their size and firmness. (See Video 2 [online], which
displays the importance of using the SMILE technique
and expanding beyond liposuction for LRS. Liposuction
alone would not be able to remove many of the larger
and firmer nodules.)

The SMILE technique includes a final extraction step
to release nodules remaining after liposuction. However,
in this patient, nearly all tissue was readily extracted dur-
ing the initial mobilization step. We generally consider
this stage as preparation for liposuction and final manual
extraction, typically seeing only occasional spontaneous
nodule release. In this case, most nodules were easily
removed at this step.

In our extensive experience with patients with
lipedema, many have tried nonsurgical interventions, but
this is the first patient to engage in consistent cold-water
immersion (CWI), suggesting that CWI may have contrib-
uted to the profound ease of her LRS.

CWI—bathing in cold water or ice—includes water
temperatures ranging from -2°C to 20°C.* From January
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Fig. 1.Images showing the patient’s legs before and after surgery. A, Before lipedema reduction surgery
using the manual lipedema extraction technique. B, Six weeks postsurgery, after significant lipedema
tissue removal, which had previously caused increased leg size and heaviness.

2024 until her LRS at the end of May 2024, (Fig. 1) the
patient engaged in a regular CWI routine crafted by her
care team. She immersed herself in her pool, which was
around 13°C, nearly every day. Initially, her sessions lasted
60 seconds, but she quickly worked up to 10-20 minutes
daily. While in the water, she often walked across the pool
and performed stretches, including leg lifts and other
movements she could not do outside the pool.

From August 2023 until her May LRS, she received
manual lymphatic drainage treatments twice a week. In
February 2024, she added deep tissue massage to her rou-
tine, which mimics the motions and intensity of the mas-
sage and mobilization aspects of the SMIiLE technique.
By March, she began noticing more nodules breaking
up and becoming more noticeable. Her massage thera-
pist reported that initially, it felt like working with a solid
mass, but after daily CWI and regular massage therapy, she
could identify and isolate nodules.

The patient’s weight decreased from 286.5 Ib in
December to 271.5 Ib in May without a change in her diet.
Her mobility improved, and she developed a more stable
gait. She could perform reciprocal stair climbing, which she
had been unable to do since 2021. Notably, although she had
relied on a walker for over a year, immediately before surgery
she only required it for standing or walking for long periods.

DISCUSSION
This patient’s case stands out due to the unique com-
bination of her reduced pain before surgery, the ease with
which the nodules were removed during the SMiLLE mobili-
zation step, and the remarkable ratio of nodules removed.
In this patient’s case, liposuction and MLE of the legs
removed 1400 mL aspirate and 1300 mL nodules, respec-
tively, nearly a 1:1 ratio (Fig. 2). However, liposuction in a
typical case removes significantly more tissue from the legs
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as aspirate than nodules manually removed. On the basis
of 20 randomly selected patients who generally match the
patient’s demographic—aged 50-69 years with an aver-
age body mass index of 37.9—who underwent LRS with
the primary author, the average amount of tissue removed
from the legs through liposuction and MLE is 1052mL
aspirate and 148 mL nodules, respectively, a ratio of 7:1.
We suggest this might be due to long-term regular expo-
sure to cold temperatures, which has been shown to reduce
inflammation and pain.* Lipedema progression is related
to inflammation,” which causes tissue fibrosis and pain.”
Inflammation in lipedema is also associated with hypoxic
conditions within affected adipose tissue due to insufficient
backflow and excess interstitial fluid. Both hypoxia and
inflammation are believed to contribute to the significant
pain endured by those with lipedema.” Therefore, reduc-
ing inflammation could alleviate lipedema symptoms and
potentially improve quality of life. Combined with regular
and thorough massage, less inflammation could also lead
to the loosening and isolation of lipedema nodules. This
reduced inflammatory environment could explain the
increased ease of removing lipedema nodules during the
SMILE technique. Further research should explore whether
CWI affects the volume of tissue available for removal or
the amount readily available to be manually extracted. The
patient’s decrease in weight and improved mobility are sug-
gested to result from her routine, particularly the potential
combination of increased movement enabled by being in
the water and decreased inflammation resulting from the
coldness. Additional research must be conducted to deter-
mine if these changes resulted directly from the cold water
or indirectly due to the incorporated exercise routine but
can still be attributed to the CWI immersion process.

The impact of CWI has not yet been explored with
lipedema, but its benefits have been demonstrated with obe-
sity and other metabolic diseases.” The patient’s results suggest
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Fig. 2. Images showing the patient’s left leg before and after liposuction and manual lipedema extrac-
tion. A, The patient’s leg immediately before. B, Images of the patient's left leg immediately after, dem-
onstrating tissue reduction.

that CWI could potentially be a valuable adjunct therapy to
LRS, enhancing the symptomatic relief and improvements to
the quality of life and ambulation it already provides.®
Precautions with CWI should be taken for individuals
with a history of vascular conditions, including pulmonary
embolism and Raynaud disease. Further research should
examine the safety profile of routine CWI and its impact with
and without manual lymphatic drainage and deep tissue
massage to determine if this is a consistent finding. On the
basis of further study, this practice may potentially be incor-
porated into the preoperative regimen for LRS with SMiLE
to decrease patient inflammation and ensure more compre-
hensive removal of lipedema nodules during surgery.
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