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Patient: Female, 47-year-old
Final Diagnosis: Stage 3/Type Il lipedema
Symptoms: Adipose tissue accumulation involving the hips, buttocks, thighs, and peri-knee region
lobular adipose prominences and folds over the thighs and around the knees
pain elicited by palpation e skin dimpling ¢ symmetrical disproportionate enlargement of the lower body
Clinical Procedure: -

Specialty: Dermatology

Objective: Unusual setting of medical care

Background: Lipedema is a chronic adipose tissue disorder associated with pain, tissue fibrosis, and functional impairment.
Evidence supporting nutritional strategies and adjunctive local treatments remains limited.

Case Report: A 47-year-old woman with stage 3/type Il lipedema and obesity underwent an individualized ketogenic, carbo-
hydrate-restricted, normoprotein dietary phase for 7 months. This was followed by a 4-month local intervention
phase including 4 monthly sessions of multipuncture administration of autologous platelet-rich plasma after ex
vivo photothermal biomodulation with blue light (467 nm, 2 J/cm?, 37 °C, 10 min). Body composition was as-
sessed by bioelectrical impedance analysis, fat thickness by ultrasonography, pain by visual analog scale, and
patient-reported global aesthetic improvement at the final visit. Over 11 months, body weight decreased from
103.4 to 72.0 kg, body mass index from 37.1 to 25.8 kg/m?, fat mass from 47.2 to 23.2 kg, and visceral fat lev-
el from 12 to 6. Subcutaneous, preperitoneal, and omental fat thickness also decreased. Pain decreased from
9/10 at baseline to 5/10 at final assessment; patient-reported global aesthetic improvement was 5/5, and no
adverse events were documented.

Conclusions: Most objective changes occurred during the dietary phase. During the local intervention phase, the diet con-
tinued to be modified, and body weight decreased further, confounding attribution of second-phase outcomes
specifically to photothermal biomodulated platelet-rich plasma. Pain was not assessed at the end of the di-
etary phase. Therefore, the independent contribution of photothermal biomodulated platelet-rich plasma to
second-phase outcomes cannot be determined. This case should be interpreted as a descriptive report rather
than as evidence of efficacy, mechanism, or additive benefit.
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Introduction

Lipedema is a chronic, symmetrical, and progressive condition
characterized by disproportionate accumulation of subcutane-
ous adipose tissue, predominantly in women [1,2]. It is usual-
ly diagnosed clinically and may be associated with pain, tissue
tenderness, easy bruising, functional limitation, and impaired
quality of life [3]. Conservative management commonly includes
compression, exercise, manual or decongestive therapies, and
symptom-directed supportive care, while surgery may be consid-
ered in selected patients [1-3]. With disease progression, tissue
nodularity, fibrosis, contour irregularity, microvascular fragility,
and possible lymphatic involvement can contribute to symp-
toms and functional burden [4]. Lipedema features provide the
clinical context for multimodal supportive management; how-
ever, the rationale for adjunctive photothermal biomodulated
platelet-rich plasma (PTBM-PRP) remains exploratory and should
be distinguished from established lipedema pathophysiology.

Nutritional approaches have been explored as supportive strat-
egies in lipedema, including ketogenic or low-carbohydrate di-
etary interventions [5,6]. The available evidence suggests that
such approaches may reduce weight, body mass index, circum-
ferences, and pain in some patients, although protocols vary
and long-term effects require further study [7]. Non-surgical
multimodal management has also been described in a 5-case
series, including a patient with stage 3 lipedema treated with
an anti-inflammatory diet followed by a ketogenic diet and
other supportive measures [8].

Platelet-rich plasma and platelet-derived extracellular vesicles
have been investigated in other contexts for tissue repair and
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vascular or lymphatic signaling [9]. Ex vivo PTBM-PRP with
blue light has been proposed as a method to modify extracel-
lular vesicle release. However, evidence in lipedema remains
indirect and should not be interpreted as proof of clinical ef-
ficacy [10-12].

This case report describes the chronological course of a pa-
tient with stage 3/type Ill lipedema who was treated with a
ketogenic dietary phase followed by a local intervention phase
with 4 sessions of local multipuncture administration of au-
tologous PTBM-PRP. The objective was to describe the clini-
cal management, measurements, safety observations, and in-
terpretive limitations.

Case Report

A 47-year-old woman presented with a clinical diagnosis of
stage 3/type Il lipedema. The diagnosis was made clinical-
ly. At baseline, she showed bilateral and broadly symmetri-
cal disproportionate enlargement of the lower body, with adi-
pose tissue accumulation involving the hips, buttocks, thighs,
and peri-knee regions, pronounced contour irregularity, skin
dimpling, and lobular adipose prominences and folds over
the thighs and around the knees, findings considered com-
patible with the recorded stage 3 morphological classification
(Figure 1). According to the baseline clinical record, adipose
tissue involvement extended from the hips to the ankles, cor-
responding to a type Ill distribution. At baseline, the patient
reported pain elicited by palpation, although its anatomical dis-
tribution was not documented. Obesity was present concom-
itantly; however, the painful and disproportionate lower-limb

Baseline (before the dietary phase)

)

Final assesment (after the local intervention phase

Figure 1. Posterior and lateral clinical photographs at baseline, before the dietary phase, and at the final assessment after the local

intervention phase.
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Table 1. Changes in body composition, ultrasonographic measurements, pain, and patient-reported global aesthetic improvement

across the 11-month clinical course.

Dietary

Percentage
change

Overall change
(baseline to final
assessment)

Local intervention

End of
phase

Percentage
change

Percentage
change

-4 points; attribution by
phase not possible

,,,,,,,,,, B N oo

5/5 Very much improved

Note: A indicates absolute change or difference between the corresponding start and end values, while % change indicates relative
percentage change from the corresponding start value. For variables already expressed as percentages, A represents percentage-point

change.

Abbreviations: A, change or difference; BIA, bioelectrical impedance analysis; VAS, visual analog scale; GAIS, Global Aesthetic

Improvement Scale.

Body composition parameters were measured using BIA, and visceral fat level was graded from 1 to 20. Values are reported at
baseline, at the end of the dietary phase, and at the final assessment after the local intervention phase. Phase-specific relative
percentage changes were calculated as [(end value - start value)/start value] x 100. Overall change from baseline to final assessment
is presented as both absolute change (A = final value - baseline value) and relative percentage change. For variables expressed as
percentages, A represents the percentage-point difference, whereas the Percentage Change columns represent the relative percentage

change in the percentage value.

distribution was considered not fully explained by generalized
obesity alone. The available records did not document easy
bruising, edema, distal foot involvement or cuffing, Stemmer
sign, functional limitations, or dedicated venous or lymphatic
imaging. She had no allergy to topical anesthetics and no oth-
er active disease reported at presentation. Before this treat-
ment course, she had tried dieting but had not received medi-
cation or supplemental micronutrition specifically for lipedema.

This work is licensed under Creative Commons Attribution-
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At baseline, body weight was 103.4 kg, body mass index (BMI)
was 37.1 kg/m?2, visual analog scale (VAS) pain was 9/10, and
ultrasonography showed no steatosis. Baseline bioelectri-
cal impedance analysis (BIA) and ultrasound values are de-
tailed in Table 1.

The case was reported retrospectively, with written informed
consent from the patient for the publication of clinical data
and photographs. It did not require ethical approval in accor-
dance with local or national guidelines.
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Therapeutic Intervention

The patient was treated in 2 consecutive clinical phases: a di-
etary phase of variable duration, which lasted 7 months in this
case (from April 17, 2024, to November 18, 2024), followed
by a local intervention phase, which lasted approximately 4
months (from November 18, 2024, to March 10, 2025). The over-
all clinical course lasted approximately 11 months (Figure 2).

Dietary Phase

During the dietary phase, the patient followed an individu-
alized ketogenic, carbohydrate-restricted, and normoprotein
dietary intervention aimed at reducing visceral and omental
fat. Protein intake was calculated as approximately 1 g/kg of
BIA-derived muscle mass, with recommended protein sourc-
es including fish, chicken, and turkey. Protein supplementa-
tion of 15 g/day was used to support protein targets and was
discontinued during the later phase. At baseline, BIA-derived
muscle mass was 53.4 kg, corresponding to an approximate
protein target of 53 g/day; a 15 g/day protein supplementa-
tion was used to help meet this target and was discontinued
during the later phase. The dietary intervention was adjusted
during follow-up according to tolerability, body composition,
and clinical assessments.

The available retrospective records did not include a prespeci-
fied daily caloric target, carbohydrate threshold, ketogenic ra-
tio, ketone-monitoring schedule, formal adherence method, or
structured exercise prescription. During this phase, the patient
was encouraged to remain physically active but did not follow
a structured exercise program.

During this phase, pain was assessed at baseline using the
10-point VAS, weight was controlled weekly, and other vari-
ables were assessed at baseline and at the end of the dietary
phase. Some variables, detailed in Figure 2, were assessed us-
ing an electrical bioimpedance analyzer, Tanita T6360 (Tanita
Corporation, Tokyo, Japan), which operated at a single frequen-
cy of 50 kHz, in accordance with the standard specifications for
this type of equipment. Measurements were conducted under
controlled conditions, using the same device and by the same
operator. All variables were assessed at the same hour (in the
morning to reduce circadian variability), after urination, with
strenuous physical exercise avoided for 12 hours prior to the
measurement, and with no metal objects worn during the as-
sessment. Following the manufacturer’s instructions, the pa-
tient stood barefoot on the device platform and held the elec-
trodes. The skin of the soles was cleaned, and a standardized
posture was maintained throughout the assessment (legs and
arms were positioned at 45° relative to the midline of the body
and at 30° from the chest, respectively).
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Ultrasonography assessments, listed in Figure 2, were con-
ducted using a LOGIQ S8 Ultrasound System (GE Healthcare,
Chalfont St Giles, UK). The device was equipped with a 9L-D
broadband linear transducer (operating frequency 3-10 MHz/12
MHz). B-mode and Doppler settings were optimized to exam-
ine hypodermic structures. Subcutaneous fat measurements
were taken at the trochanteric zone, and preperitoneal and
omental fat thicknesses were measured at the level of the
fourth lumbar vertebra, where the abdominal aorta bifurcates
into the iliac arteries.

The duration of the dietary phase was not prespecified and
varied according to the patient’s response. In routine clinical
practice, transition to the local intervention phase occurred
when omental fat thickness was considered within the nor-
mal range on ultrasonographic assessment; in this patient,
this occurred after 7 months.

Local Intervention Phase

During this phase, the patient’s diet was modified, with protein
supplementation being discontinued, some foods, including le-
gumes, being progressively reintroduced, and other foods, such
as red meat, being eliminated. The patient was instructed to
eat every 5 hours, with 1 or 2 fasting days every 15 days, and
to continue the same nonscheduled physical activity pattern.

This phase included 4 monthly sessions of locally injected au-
tologous PTBM-PRP. Autologous PRP was prepared from ap-
proximately 35 mL of peripheral blood collected using a 21-G
needle. Peripheral hematology testing was performed as part
of routine clinical care to confirm the absence of thrombocy-
topenia, but these tests were not designed to characterize the
final PRP product. Platelet concentration, leukocyte content,
erythrocyte content, and platelet enrichment factor in the final
PTBM-PRP preparation were not measured and were unavail-
able in the retrospective records. Whole blood was placed in
citrate tubes and double centrifuged at 3000 rpm for 15 min-
utes to obtain approximately 20 mL of PRP per session. The
corresponding relative centrifugal force (x g) was not available
in the retrospective records.

Before administration, PRP underwent ex vivo photother-
mal biomodulation using a CE-marked device and 2 single-
use 10 mL kits (MCT Unit and MCT Kit, Meta Cell Technology,
Sant Cugat del Vallés, Spain). The predefined settings were
467 nm, 2 J/cm?, 37 °C, and 10 minutes. The biological effect
of this preparation step was not directly measured in the pa-
tient. Approximately 20 mL of PRP was administered per ses-
sion, distributed as approximately 10 mL per lower limb. No
exogenous platelet activator was added before injection. Each
lower limb was divided into 2 treatment segments, with ap-
proximately 5 mL administered per segment.
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Clinical phases Procedures & assessments Assessment timeline

Until omental fat thickness was
considered within the normal
range on ultrasonography
(7 months in this case)

Dietary phase
From Apr 17,
to Nov 18, 2

At baseline

At baseline and at the end of
this phase

Ll
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Local intervention phase

Diet modification with food
From Nov 18, 2024, reintroduction

to Mar 10, 2025

Bioelectric impedance analysis:
- weight (kg)

- fat mass (kg and %)

« lean mass (kg)

- muscle mass (kg)

- water (kg and %)

« bone mass (kg)

- metabolic age (years)

- visceral fat level
- body mass index At the start and end of the local

- obesity (%) intervention phase; additional
assessments were performed
before treatment sessions
when applicable

Ultrasonography:

- subcutaneous fat (mm)
- preperitoneal fat (mm)
- omental fat (mm)

- steatosis (yes/no)

Visual Analog Scale (VAS) pain
assessment

Global Aesthetic Improvement Scale Atthe fast visit of this phase

Figure 2. Timeline of the sequential clinical course, including the dietary phase (from April 17, 2024, to November 18, 2024), followed
by a local intervention phase (from November 18, 2024, to March 10, 2025) with an overall clinical course of approximately
11 months. Assessments included bioelectrical impedance analysis (BIA), ultrasonography, visual analog scale (VAS), and
Global Aesthetic Improvement Scale (GAIS).
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Bioelectrical impedence assessments

120.0

100.0

[l Dietary phase (baseline)
[O Dietary phase (end of pahse)

80.0

I Local intervention phase (end of pahse)

60.0

Kilograms

40.0

20.0

0.0 —

Weight Fat mass Lean mass

Muscle mass Total water Bone mass

Figure 3. Evolution of bioelectrical impedance analysis-derived weight, fat mass, lean mass, muscle mass, total water, and bone mass
at baseline, at the end of the dietary phase, and at the final assessment.

Before the treatment injection, the skin was cleansed with
chlorhexidine, and topical lidocaine/tetracaine cream was
applied for 20 minutes. PTBM-PRP was administered using
a multipuncture mesotherapy technique with a 30-G needle,
approximately 0.1 mL per puncture, at approximately 0.5-cm
intervals, at an angle of approximately 30 degrees, and to a
depth of approximately 2 mm.

After injection, topical arnica cream was applied manually over
treated areas for comfort. Safety monitoring consisted of im-
mediate observation and 24-hour telephone follow-up after
each session, including questions about pain exacerbation,
bruising, bleeding, local swelling, nodules, hypersensitivity,
infection, fever, or technical complications.

During the local intervention phase, body composition and ultra-
sonographic assessments were performed before treatment ses-
sions when applicable, using the same devices and procedures
as in the dietary phase. The patient avoided strenuous exercise
for 12 hours before assessment, removed metal objects, stood
barefoot on the platform, and held the electrodes as directed
by the manufacturer. Ultrasonography was performed using the
same device as in the dietary phase. The ultrasonographic as-
sessments included steatosis, subcutaneous fat at the trochan-
teric zone, and preperitoneal/omental fat at the fourth lumbar
vertebra level, corresponding to the abdominal aortic bifurcation.

Pain was assessed at baseline and at the final visit, using a
10-point VAS. Patient-reported global aesthetic improvement
was assessed using the Global Aesthetic Improvement Scale
at the final visit of the phase. No validated lipedema-specif-
ic quality-of-life questionnaire and no inflammatory biomark-
ers were collected.
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Ultrasonographic assessment

B Preperitoneal fat
— Preperitoneal fat ___
300 — Omental fat
o 250 Subcutaneous fat
£ 200
é 15.0
10.0
5.0
0.0
Dietary phase Dietary phase  Local intervention phase
(baseline) (end of pahse) (end of pahse)

Figure 4. Evolution of ultrasound-measured subcutaneous,
preperitoneal, and omental fat thickness at baseline,
at the end of the dietary phase, and at the final
assessment.

Treatment Outcomes

Most objective changes were already present by the end of
the dietary phase. Table 1 reports the main clinically relevant
assessment points: baseline, end of the dietary phase, and
final assessment after the local intervention phase. During
the dietary phase, body weight decreased from 103.4 to 74.8
kg, BMI from 37.1 to 26.8 kg/m?, fat mass from 47.2 to 25.7
kg, and visceral fat level from 12 to 7 (Figure 3); subcutane-
ous and omental fat thickness decreased from 32 to 14 mm
and from 20 to 8 mm, respectively, while preperitoneal fat re-
mained unchanged (Figure 4).

During the local intervention phase, body weight decreased
from 74.8 to 72.0 kg, BMI from 26.8 to 25.8 kg/m?, fat mass
from 25.7 to 23.2 kg, and visceral fat level from 7 to 6 (Figure 3).
Ultrasonographic assessments showed additional reductions
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in subcutaneous, preperitoneal, and omental fat thickness of
3.0, 1.0, and 1.0 mm, respectively (Figure 4).

From baseline to the final assessment, body weight decreased
by 31.4 kg, BMI by 11.3 kg/m?, fat mass by 24.0 kg, and vis-
ceral fat level by 6 points; lean mass decreased by 7.4 kg and
muscle mass by 7.1 kg, while bone mass remained stable
(Figure 3). VAS pain decreased from 9/10 at baseline to 5/10
at the final assessment. Because pain was not assessed at the
end of the dietary phase, the timing of pain improvement and
the contribution of each phase cannot be determined. No ad-
verse events, technical issues, or complications were reported
during the local intervention phase. At the final assessment,
the patient rated global improvement as 5/5 on the Global
Aesthetic Improvement Scale.

Discussion

This case describes the sequential clinical course of a woman
with stage 3/type Il lipedema and obesity who underwent a
7-month dietary phase followed by a 4-month local interven-
tion phase, including 4 monthly sessions of locally injected
autologous PTBM-PRP. The main strength of the report is the
chronological documentation of body composition and ultra-
sonographic measurements across the clinical course. Most
objective changes were already present by the end of the di-
etary phase, before the local PTBM-PRP-containing phase.
Importantly, most objective measures reported in this case,
including body weight, BMI, total fat mass, visceral fat lev-
el, and abdominal fat-thickness measurements, primarily re-
flect generalized adiposity or body composition changes. They
should not be interpreted as direct measures of improvement
in lipedema-specific pathological tissue. The absence of vali-
dated lipedema-specific patient-reported outcomes, limb vol-
ume measurements, functional assessments, and quality of
life instruments further limits disease-specific interpretation.

Reduction of adipose tissue burden may decrease mechanical
compression on lymphatic and microvascular structures and
may contribute to improvement in symptoms and skin ap-
pearance. It is important to emphasize that disproportionate
fat accumulation is only one component of lipedema, which
is also associated with broader pathophysiological alterations,
including inflammatory and fibrotic changes [13].

Ketogenic dietary approaches have been increasingly investi-
gated as supportive strategies in lipedema management [5,6].
In this case, the dietary phase likely contributed most to the
objective improvements observed, and most changes were as-
sociated with major reductions in body weight and fat mass.
However, the apparent reductions in BIA-derived lean and
muscle mass should be interpreted cautiously because BIA

This work is licensed under Creative Commons Attribution-
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estimates are influenced by hydration and fluid distribution
and do not represent direct measurements of muscle tissue.
These findings nevertheless underscore the importance of in-
dividualized nutritional supervision and functional monitoring.
Conservative multimodal care may also include exercise, man-
ual therapies, compression-based strategies, and other com-
bined approaches depending on the clinical context [14,15]. In
the present case, the multimodal approach included a PTBM-
PRP injection; however, its independent contribution to the
subsequent local intervention phase cannot be determined in
this uncontrolled single-case study. The PTBM-PRP procedure
was clinically feasible and well tolerated; however, the high pa-
tient-reported global aesthetic improvement observed at the fi-
nal assessment cannot be attributed specifically to PTBM-PRP,
because dietary modifications continued concurrently during
the local intervention phase. The rationale for including au-
tologous PTBM-PRP after the dietary phase was exploratory,
based on proposed regenerative and signaling properties de-
scribed in other contexts [10-12,16] and on the involvement
of platelet-derived factors and extracellular vesicles in local
tissue repair [9,17]. However, the evidence supporting this ra-
tionale in lipedema is indirect and derived mainly from non-li-
pedema or experimental settings. The present findings should
not be interpreted as proof of mechanism, efficacy, or additive
benefit of PTBM-PRP but as a descriptive case that may sup-
port future investigations in lipedema management, particu-
larly in maintenance-oriented settings after the main meta-
bolic improvement has been achieved.

The decrease in pain was clinically relevant to the patient but
cannot be attributed to the local intervention phase, since VAS
was not assessed at the end of the dietary phase. Similarly,
anti-inflammatory claims cannot be made because C-reactive
protein, interleukin 6, tumor necrosis factor alpha, and other
inflammatory biomarkers were not measured.

The case has practical relevance as a hypothesis-generating
report. It suggests that sequential management can be docu-
mented using body composition, ultrasound, pain, and patient-
reported global aesthetic improvement assessments. However,
future prospective studies would require standardized stag-
ing, reproducible nutritional prescriptions, interim pain mea-
surements, biomarkers, functional outcomes, and an appro-
priate comparator.

The case presents several limitations. It is a single-patient ret-
rospective case report without a control group. The retrospec-
tive records did not contain complete documentation of all
elements relevant to the differential diagnosis of lipedema, in-
cluding pitting edema, distal foot involvement, Stemmer sign,
and dedicated venous or lymphatic imaging, limiting retrospec-
tive reconstruction of the diagnostic assessment. The dietary in-
tervention was individualized and incompletely documented in
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the retrospective records. Specifically, the available records did
not include a prespecified daily caloric intake, a carbohydrate
threshold, a ketogenic ratio, a ketone-monitoring schedule, a
formal adherence measure, or a structured exercise prescrip-
tion. This limits reproducibility and should be considered when
interpreting the observed changes. No repeatability or intraob-
server variability assessment was performed for the ultrasound
measurements. Therefore, the small second-phase differenc-
es in subcutaneous, preperitoneal, and omental fat thickness
may fall within technical or intraobserver measurement vari-
ability and should be interpreted cautiously. No pain assess-
ment was performed at the end of the dietary phase, prevent-
ing attribution of pain improvement to either phase. The final
PTBM-PRP product was not biologically characterized. Platelet
concentration, platelet enrichment factor, leukocyte content,
erythrocyte content, and other compositional parameters were
not available in the retrospective records, limiting reproducibil-
ity and biological interpretation of the local intervention. No in-
flammatory biomarkers or histologic and lymphatic function-
al measures were performed along the treatment course. BIA
estimates may be affected by fluid distribution, and the device
did not provide raw impedance parameters such as resistance,
reactance, or phase angle. The numerical criterion used to de-
fine normalization of omental fat thickness was not document-
ed in the retrospective records. Clinical photographs were ob-
tained during routine clinical care and were not acquired using
a fully standardized photographic protocol; therefore, they are
presented for descriptive purposes only. Dietary prescription,
PTBM-PRP sessions, and segmental injected volumes can vary
between patients. No validated lipedema-specific quality-of-life
questionnaire or adherence measures were used.

Conclusions

In this single retrospective case, sequential management of
stage 3/type Ill lipedema with a ketogenic dietary phase fol-
lowed by a local intervention phase, including 4 monthly ses-
sions of locally injected autologous PTBM-PRP, was associated
with reductions in weight, BMI, fat mass, and ultrasound-mea-
sured fat thickness, a lower final pain score, high patient-re-
ported global aesthetic improvement, and no reported ad-
verse events. Because most objective changes occurred during
the dietary phase and pain was not assessed at the end of
that phase, the findings should be considered descriptive and
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