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Abstract

Lipedema is a chronic condition of subcutaneous fat tissue that mainly affects women. It
may cause painful enlargement of the lower limbs, heaviness, easy bruising, and reduced
mobility. Primary lymphedema is caused by abnormal development of the lymphatic
system and can lead to long-term swelling. When these two conditions occur together, it
may be difficult to assess swelling and plan rehabilitation.

This case report describes changes in lower limb volume, differences between the two
limbs, and body composition after inpatient rehabilitation in a 34-year-old woman. She
had stage two lipedema and primary lymphedema affecting both lower limbs, with stage
one on the right and stage two on the left. Her symptoms began during adolescence. At
admission, she reported swelling, heaviness, tightness, cold feet, and easy bruising. She
was able to walk independently. The patient completed a 22-day inpatient program that
included complex decongestive physiotherapy and a calorie-restricted diet. Treatment
included manual lymphatic drainage, intermittent pneumatic compression, multilayer
compression bandaging, exercises under compression, patient education, and nutritional
counseling. Lower limb volume was measured with optoelectronic perometry before and
after rehabilitation. Limb circumference, body weight, and body composition were also
assessed. Right limb volume decreased from 15,669 to 13,674 milliliters, a reduction of
12.7 percent. Left limb volume decreased from 14,378 to 13,502 milliliters, a reduction of
6.1 percent. Total volume of both limbs decreased by 9.6 percent. The absolute volume
difference between the limbs decreased from 1,291 to 172 milliliters. Body weight
decreased by 5.4 kilograms, and estimated extracellular water decreased by 1.3 liters.
Most circumference measurements decreased, although ankle circumference increased
slightly on both sides. The different responses between the limbs may be related to
baseline volume or tissue characteristics, but these factors were not directly tested.
Because the patient also followed a calorie-restricted diet, the effects of individual
treatment components cannot be separated. Walking performance, joint function, and
long-term outcomes were not measured. In this patient, combined rehabilitation and
dietary intervention were associated with reduced lower limb volume and volume
asymmetry. Measuring each limb separately may help clinicians describe treatment
response, but further studies are needed to assess functional effects.
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1. Introduction

Lipedema is a chronic disorder of subcutaneous
adipose tissue that mainly affects women. It is
characterized by disproportionate fat accumulation,
particularly in the lower limbs, and may cause pain,
heaviness, tenderness, and easy bruising. These
symptoms can reduce mobility, physical activity, and
quality of life [1].

Lymphedema results from impaired lymphatic
drainage and fluid accumulation in the tissues. Primary
lymphedema is related to abnormal development of the
lymphatic system, while secondary lymphedema
develops due to acquired damage or dysfunction [2].
The coexistence of lipedema and primary lymphedema
may make the assessment and treatment of lower limb
swelling more difficult.

Complex decongestive physiotherapy (CDP)
includes manual lymphatic drainage, compression,
exercise, and skin care [2]. Previous studies have
reported reductions in limb volume following

2. Description of Clinical Case

A 34-year-old woman was admitted to a
specialized lymphology clinic in Germany between
October 25 and November 15, 2012. She reported
bilateral lower limb swelling, heaviness, tightness, cold
feet, and easy bruising. She had been diagnosed with
stage II lipedema and bilateral primary lymphedema
(stage I on the right and stage II on the left) in 2002. Her
symptoms had started during adolescence.

Her medical history included left ankle ligament
surgery, scalp psoriasis, and penicillin allergy. She had
two previous pregnancies and a family history of
obesity and enlarged lower limbs. She was using oral
contraceptives and compression stockings. At
admission, her height was 165 cm, weight was 89.6 kg,
and body mass index was 32.9 kg/m? She had lost
approximately 17 kg since March 2012.

Physical examination showed soft, elastic swelling
in both lower limbs and poorly defined joint contours.
Forefoot swelling was more pronounced on the left.
Stemmer's sign was positive on the left and equivocal
on the right. No persistent pitting edema was observed.
The patient was independently mobile.

The patient received a 22-day inpatient
rehabilitation program based on intensive-phase CDP.

conservative treatment in patients with lipedema [3]
and lipedema with secondary lymphedema [4].

In addition to swelling, lipedema may affect the
musculoskeletal system and lower limb function. A
previous study reported that lipedema was associated
with greater pain and functional limitations in patients
with knee osteoarthritis [5]. A recent review also
reported reduced walking capacity and lower limb
muscle strength in women with lipedema [6]. These
findings highlight the importance of considering
musculoskeletal function during rehabilitation.
However, evidence regarding rehabilitation outcomes
in patients with coexisting lipedema and primary
lymphedema remains limited.

This case report describes changes in lower limb
volume, interlimb asymmetry, and body composition
following complex decongestive
physiotherapy in a patient with stage II lipedema and
bilateral primary lymphedema of different clinical
stages.

intensive

Manual lymphatic drainage was performed for 45
minutes, six days per week. Intermittent pneumatic
compression was applied using a Lympha-Press device
at 3040 mbar. Multilayer compression bandages were
applied after treatment and maintained until the
following day. The program also included exercises
under compression, patient education, and nutritional
counseling. A calorie-restricted diet of approximately
1,200 kcal/day was provided.

Lower limb volume was measured using an
optoelectronic Perometer on October 25 and November
14, 2012. Circumference was assessed at defined
anatomical levels. Body weight and body composition
were assessed using bioelectrical impedance analysis.
Only descriptive changes were reported; no inferential
statistical analysis was performed.

Right limb volume decreased from 15,669 to 13,674
mL (-12.7%), while left limb volume decreased from
14,378 to 13,502 mL (-6.1%). Total bilateral limb volume
decreased by 2,871 mL (9.6%). The absolute interlimb
volume difference decreased from 1,291 to 172 mL
(86.7%) (Table 1).

Table 1 - Changes in lower extremity volume following rehabilitation

Parameter Before After Change
Right limb volume (mL) 15,669 13,674 =1,995 (-12.7%)
Left limb volume (mL) 14,378 13,502 -876 (=6.1%)
Total limb volume (mL) 30,047 27,176 2,871 (=9.6%)
Absolute interlimb difference (mL) 1,291 172 -1,119
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Circumference decreased at most sites. Maximum
calf circumference decreased by 1.2 cm bilaterally,
while mid-thigh circumference decreased by 2.2 cm on

the right and 1.6 cm on the left. Ankle circumference
increased slightly on both sides (Table 2).

Table 2 - Lower extremity circumference measurements before and after rehabilitation

Measurement site Right before Right after Left before Left after
Ankle (cm) 25.2 26.1 25.7 26.1
Distal calf (cm) 254 25.2 25.0 249
Maximum calf (cm) 40.6 39.4 40.1 38.9
Below knee (cm) 39.5 38.3 40.3 39.2
Knee (cm) 45.2 44.4 45.0 44.9
Mid-thigh (cm) 68.3 66.1 67.1 65.5

Body weight decreased by 5.4 kg. Total body water
decreased by 1.5 L, including a 1.3 L reduction in

Table 3 - Changes in body weight and body composition

extracellular water. Estimated body fat mass also
decreased (Table 3).

Parameter Before After Change
Body weight (kg) 89.6 84.2 -5.4
BMI (kg/m?) 329 30.9 -2.0
Total body water (L) 38.2 36.7 -1.5
Extracellular water (L) 16.3 15.0 -1.3
Intracellular water (L) 21.9 21.7 -0.2
Estimated body fat mass (kg) 37.5 32.7 —4.8
Fat-free mass (kg) 52.1 50.1 —2.0

4. Discussion

This case showed reductions in lower limb volume
and interlimb asymmetry following a 22-day
rehabilitation program. Both limbs showed volume
reductions, but the right limb had a greater percentage
reduction than the left. These findings suggest that
rehabilitation may help reduce lower limb swelling in
patients with coexisting lipedema and primary
lymphedema.

Volkan-Yazic1 et al. reported reductions in both
lower limb volumes following CDP in patients with
lipedema [3]. Esmer and Schingale also reported
reductions in limb volume and circumference in 15
patients with lipedema and secondary lymphedema [4].
Our findings are consistent with these studies.
However, our patient had bilateral primary
lymphedema, which represents a different clinical
condition.

The right limb, classified as stage I lymphedema,
showed a 12.7% volume reduction, compared with 6.1%
in the left limb, classified as stage II. Advanced
lymphedema may involve tissue fibrosis and fat
deposition [2]. These changes could affect treatment
response. However, fibrosis was not measured in this
patient. Therefore, the different responses cannot be
attributed directly to lymphedema stage. Baseline

volume and individual tissue characteristics may also
have contributed.

The absolute interlimb volume difference
decreased by 86.7%. This finding highlights the value of
measuring each limb separately. Total bilateral volume
reflects overall change but may not show differences
between limbs. From an orthopedic rehabilitation
perspective, lower limb asymmetry may be important
because differences in limb size could affect comfort,
mobility, and daily activities. However, these possible
effects were not directly assessed in this case. Individual
limb measurements may help clinicians monitor
rehabilitation outcomes and identify differences in
treatment response.

Lipedema may also affect musculoskeletal health
and physical function. Ekti et al. reported greater knee
pain and functional limitations in patients with knee
osteoarthritis and lipedema [5]. In addition, a recent
review reported reduced walking capacity and lower
limb muscle strength in women with lipedema [6].
These findings suggest that the management of
lipedema should consider both swelling
musculoskeletal function. Although lower limb volume
decreased in our patient, it is not known whether these
changes improved walking ability, joint mobility, or

and
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physical performance. Future studies should include
objective functional assessments to examine these
possible relationships.

Extracellular water decreased during
rehabilitation, suggesting changes in body fluid
distribution. However, bioelectrical impedance analysis
provides estimates rather than direct measurements of
limb fluid loss. The patient also lost 5.4 kg while
following a calorie-restricted diet. Therefore, volume
reductions may reflect the combined effects of
rehabilitation and weight loss. The contribution of each
treatment component cannot be determined. Although
total limb volume decreased, ankle circumference

5. Conclusions

In this patient with lipedema and bilateral primary
lymphedema, intensive rehabilitation combined with
dietary intervention was associated with reductions in
lower limb volume and the absolute volume difference
between the limbs. The response differed between the
two limbs, which supports measuring each limb
separately during follow-up. Because this report
describes one patient receiving several treatments at the
same time, no causal effect or improvement in physical
function can be established. Future studies should
assess both limb volume and functional outcomes.
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of medical information was obtained from the clinic.
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Tyiingeme

/uriesema HeriziHeH oalieasepae Ke3AecCeTiH TepiacThl Mail TiHiHIH cO3blAMaAbl aypysl 005l TaObL1aAbl. O
adAKTBIH aybIpBIN iciHyiHe, aybIpABIK ce3iMiHe, KerepyaiH oHall Ilaliga 0OAyblHa >KoHe KO3FaAblC MYMKiHAITiHiH
IIeKTeAyiHe oKeayi MyMKiH. bipiammiaikri aumdesema anmda KyrieciHig KaaBIIITaH THIC AaMYBbIHAH TYBIHAAIIABI JKOHE
y3aK yaKBIT CaKTaJaTBIH iciHyre ceOemr GoAysI BIKTMMaA. ATaAfaH eKi JKafdall KaTap Ke3gecKeHJe, iciHyai Oarazay
>KoHe OHaATy >KOCHapblH KYPY KMbIHAAQYbl MYMKiH.

bya xamHMKaABIK >KaFAall YCBIHBIAFAaH KO/AXKa30aja CTallMOHApABIK OHAATYyAaH KeWiHTi HayKacThIH
adAKTapbIHBIH KOJAeMiHiH, OJapAblH apachblHAAFbl albIPMaIIBIABIKTBIH JKoHe JeHe KYpaMBIHBIH e3repicrepi
cunartadaanl. Haykac — 34 >xacrarsl oiiea. OraH exi asIKThl 4a 3akbiMAaraH Il caTbigarsl annesema >kKoHe OipiHITiAiIK
anMmdeaeMa AMaTHO3BI KOMBIAFaH: OH >kaKra — I carsl, coa >xakra — II caTsl. CuMIToMAapel KacecIipim KesiHeH
Gacraaran. CranuoHapra TyCKeH Ke3Je 04 iciHyre, aybIpABIK IIeH Kepidy ce3iMiHe, asKTapBIHBIH TOHYLIHA >KoHe
KerepyAiH oHali naiaa 60aysiHa marsMAanrad. Haykac esairinen sxype aarad. O KaAOpMACH IIeKTeATeH AYieTaMeH
KaTap KeIlleHAi 4eKOHTeCTHBTI (pu3MoTepansIHbl KaMThIFaH 22 KyHAIK CTaIlMIOHaPABIK, OHAATY OaFAdapAaMachIHaH OTTi.
EmMre xoameH auMdaablK ApeHaX, Y3iK-Y3iK ITHeBMaTMKAaABIK KOMIIpeccus], KeIKabaTThl KOMIIPEeCCHABIK TaHY,
KOMIIpeccusl XKaFaaliblHAa OpBbIHAAAATBIH XKaTTHIFyAap, HAyKAacThl OKBITY JKoHe TaMaKTaHy JKeHiHAe KeHec Oepy KipAi.
OHaaTyFa JelfiH XoHe OJaH KeliH asKTBIH KeJeMi ONTO9AeKTPOHABIK IepOMeTpusA a4iciMeH eaAlleHAi. ASKTBIH
meHOepi, AeHe caaMaFbl JKoHe AeHe KypaMbl Aa OarasaHAbl. OH asKTEH KeaeMi 15 669 Ma-aeH 13 674 ma-te aetiin
asanApl, arau 12,7%-ra tomengeai. Coa asaxkThiH keaeMi 14 378 ma-aen 13 502 ma-Te geviin azaiiblil, ToMeHaey 6,1%-ab1
Kypaasl. EKi asKThIH >KaAel keaeMmi 9,6%-Fa azaligbl. AsIKTapAbIH aOCOAIOTTI KoAeMiHiH arisipMacs! 1 291 Ma-aen 172
MA-Te AeliiH TeMeHJedi. JeHe caamarbl 5,4 KI-Fa, aa eCelTiK >KacylllajaH ThIC CYMBIKTBIK KoaeMi 1,3 auTpre azaigpl.
[MlenGep ealeMAepiHiH KOIIiAiri TeMeHAeAl, adalija eKi >kaKTa Aa TOOBIK IleHOepi asdam yAaramabl. ASKTBIH
OHAATyAaH KeWiHIi eAlleMiHAeri aliblpMalllblABIFEl OacTalKbl KeJeMre HeMece TiHAEPAIH epeKileaikTepiHe
GariaaHbICTE 6OAYBI MYMKiH, Oipak 6ya ¢axTopaap Tikeaeit seprreamesi. Haykac KaaopusAcs meKkTeAreH AyeTaHbI
Aa YCTaHFaHABIKTaH, eMHIH JKeKeJeTeH KypaMmJac 0eaikTepiHiH acepiH akbIpaTy MYMKiH emec. JKypy kadiaeti, OysiH
KBI3MeTi >KoHe y3aK Mep3iMAi HoTiKedep OarasanOagpl. Ockl HayKacTa OHAATYy MeH AMeTaAbIK apaadacyAbl KaTap
JKYPri3y asKTbIH KeAeMiHiH >KoHe 01apAblH aCUMMeTPUACHIHBIH a3alObIMeH KaTap OaiiKaaabl. Op asKThIH KeAeMiH
JKeKe e/Illey eMre >KayallThl CUIlaTTayfa KOMeKTecyl MyMKiH, adaiiga OHbIH (PYHKIIMOHAAABIK dcepiH Oarazay yIIiH
KOCBhIMIIIa 3epTTeyaep KaxeT.

TyiiiH cesgep: auneieMa, AnMdpeseMa, OHAATY, askK,.

PeaOmanTaipis OTeKa ¥ aCMMMeTPUM HVDKHVX KOHEYHOCTel y IaljieHTa ¢ AuIeAeMOn u
nepBuU4HON anm@peaemort: Kanamaecknii cay4dain
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Pe3rome

Aumnegema — XpoHMdeckoe 3aboaeBaHMe IIOAKOXKHOM >KMPOBOM TKaHM, KOTOpPOe IperMYyIIeCTBeHHO
BCTpedaeTcsl y >KeHITMH. OHa MOXeT BhI3bIBaTh 001€3HEHHOe yBeAldeHMe HVDKHIX KOHEYHOCTel, UyBCTBO TSXKeCTH,
Aerkoe oOpasoBaHMe KPOBOIIOATEKOB I OTpaHMYEHNe IOABYDKHOCTH. IlepBuunas amMdesema oOycaoBaeHa
HapyIIeHreM pa3BUTIST AMM@ATIIECKON CUCTEMHBI M MOXeT IPMBOANUTH K AAWTEABHO COXPaHSIIOIIEMYCS OTEKY.
CoueTtaHne 5THUX COCTOSHUM 3aTPYAHsAET OLIeHKY BRIPa’keHHOCTM OTeKa M IIAaHMpoBaHe peabuAnuTalun.

B sanHOI pyxonucu onmcaHbl U3MeHeHUs 0ObeMa HVDKHMX KOHEYHOCTel, pasHMUIIbl MeXKAy HUMU U cOCTaBa
Te/a I1ocAe cTaruoHapHo peabuanTanym. [TanmenTka — 34-aeTHs JKeHIMHa ¢ Aunedemoii Il craayim 1 mepBudaHOIT
anmdegemort obenx HIYDKHMX KoHeuHocTel: 1 craamm cmpasa m 1l cragum caesa. CHMIITOMBI HOSIBUANCH B
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IIOAPOCTKOBOM Bo3pacre. ITpu mocrynaennu nanmeHTKa coodirada 00 OTeKe, TSXKeCTU U CTAHYTOCTH, OLIyIeHUN
X0104a B CTOIaX I IIOBBIIIEHHON CKAOHHOCTM K OOpa3oBaHMIO KpOBOIIOATeKOB. IlanmeHT mepeasurazach
camoctositeapHo. OnHa 1pomiaa 22-AHEBHYIO CTallMOHapHYIO IIpOrpaMMy, BKAIOYaBIIYIO KOMILAEKCHYIO
IIPOTUBOOTEYHYIO (PU3MOTEpalINIO UM HUZKOKAJAOPUIHYIO AueTy. /ledeHme BKAIOYAal0 Py4dHOV AMMQPOAPEHaK,
IepeMe>KaloIIyIocs ITHeBMaTIIeCKyI0 KOMIIPECCHIO, MHOTOC/0MHOe KOMITPeCCHOHHOe OMHTOBaHNe, YIIPaskKHEeHsI B
YCAOBMSAX KOMIIpeccuy, oOydeHMe IalMeHTKM U KOHCyAbTauuy 1o nutaHuio. OObeM HIDKHUX KOHEYHOCTell
U3MepsAU MeTOAOM OITO®/AEeKTPOHHOI MepoMeTpun A0 U mocae peabuanTtanuu. Takke OlleHMBaAYM OKPY>KHOCTD
KOHEYHOCTel1, Maccy TeAa 1 cocTas Teda. OObeM IpaBoil KOHEYHOCTY YMeHbImAcs ¢ 15 669 40 13 674 ma — Ha 12,7%.
Ob6beM aeBoit KoHeuHOCTU cHU3MACH ¢ 14 378 a0 13 502 Mma — Ha 6,1%. CymMapHbIT 00beM 00eMX KOHEYHOCTell
YMEHbINACS Ha 9,6%. ADcoaroTHA pasHuIla 00BbEMOB MeXXAy KOHEUHOCTAMMU coKpaTuaach ¢ 1291 40 172 ma. Macca
Teaa CHU3MAach Ha 5,4 KI, a pacyeTHbBIII 0OObeM BHEKJAETOYHOI XMAKOCTM — Ha 1,3 4. boAbpmMHCTBO M3MepeHMIt
OKPY>KHOCTU YMEHBIINAOCh, XOTsI OKPY>KHOCTb A0ABIKEK € 00OeMX CTOPOH HEMHOTO yBeAndnaach. Pazanuns B oTseTe
KOHEYHOCTelI Ha Ae4eHre MOTYT OBITh CBSA3aHbI C ICXOAHBIM OOBbEMOM MAU XapaKTepUCTUKaMM TKaHell, OAHAKO DTU
¢axTOpEI HermocpescTBeHHO He MccaeAoBaan. [1ockoABKy IanyeHTKa TakXKe co04104ala HU3KOKaAOPUIHYIO AMETY,
BKJaJ, KaXXA0ro KOMIIOHEHTA Ae4eHIsI B AOCTUTHYTbIe pe3yAbTaThl OIpeJeAUTh He yiaaock. [lokasaTean xoap0Obl 1
JyHKIMM cycTaBOB, a TaKXKe OTAaleHHBIE pPe3yAbTaTbl He OLleHMBaAM. Y JAHHON IIallMEHTKM CcodyeTaHMe
peabuanTaiuy 1 AMETUYECKOTO BMelllaTeAbCTBa COIPOBOXAaA0Ch YMeHbllleHieM oObeMa HUKHIX KOHEeYHOCTell I
BBIpa’keHHOCTU acuMMeTpuu. PasaeabHoe n3aMepeHne oObeMa KakA0M KOHEUHOCTY MO>KeT ITIOMOYb KAMHUIIMCTaM
OIIMCHIBATh OTBET Ha JAedeHMe, OAHAKO AAsl OLIEHKM (PYHKIMOHAABHBIX D(PPEeKTOB HEeOOXOAUMBI AaAbHeNIe
MCCAeAOBAHSL.
Kalouesrnle caoBa: auregema, aumdeseMa, peabuAnTanysl, HUKHAS KOHEYHOCTb.
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