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ABSTRACT

Background : Secondary lymphedema with a predominant composition of fat is not effectively managed with
physiological techniques. Instead, it necessitates debulking liposuction that reduces extremity circumference and
improves lymph flow. This study aims to discover the effectiveness of improving lymphatic flow through
indocyanine green lymphography examination.

Method : This retrospective cohort study involving secondary fat-predominant lower extremity lymphedema
patients who underwent debulking liposuction in the Division of Reconstructive Plastic and Aesthetic Surgery,
Department of Surgery, CMGH, in December 2022 - August 2024. The variables studied were the subject's lower
extremity circumference and degree of leg dermal backflow before and after debulking liposuction.

Results : Among 15 subjects, pre- and postoperative debulking liposuction measurements of inferior extremity
circumference demonstrated significant reduction at 10 cm and 25 cm above the ankle, the patella, 10 cm and 25 cm
above the knee. Postoperatively, 5 subjects with leg dermal backflow stage IV turned to stage II (1), I1I (4), while 10
subjects with the leg dermal backflow stage V turned to stage IV (9).

Conclusion: Reduction in the circumference of the inferior extremities after debulking liposuction at almost all
measurement points except for the foot and ankle circumference. This related to the anatomy of lymphatic flow.
Debulking liposuction showing a significant improvement in lymphatic flow, it clinically proven by the reduction
dermal leg backflow degree after procedure. Debulking liposuction in secondary lower extremity lymphedema
with a predominant composition of fat effectively reduces extremity circumference and improves lymphatic flow
as evidenced by indocyanine green lymphographic examination.
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Latar Belakang: Limfedema sekunder dengan komposisi dominan jaringan lemak tidak dapat ditangani secara
efektif menggunakan teknik fisiologis. Kondisi ini memerlukan debulking liposuction yang bertujuan mengurangi
lingkar ekstremitas dan memperbaiki aliran limfe. Penelitian ini bertujuan untuk mengevaluasi efektivitas
peningkatan aliran limfatik melalui pemeriksaan limfografi indocyanine green.

Metode: Penelitian kohort retrospektif ini melibatkan pasien dengan limfedema sekunder ekstremitas bawah
dominan lemak yang menjalani tindakan debulking liposuction di Divisi Bedah Plastik Rekonstruksi dan Estetik,
Departemen Bedah, CMGH, pada periode Desember 2022 hingga Agustus 2024. Variabel yang diteliti adalah
lingkar ekstremitas bawah serta derajat dermal backflow tungkai sebelum dan sesudah prosedur.

Hasil: Dari 15 subjek, pengukuran lingkar ekstremitas bawah pra dan pasca debulking liposuction menunjukkan
penurunan signifikan pada titik 10 cm dan 25 cm di atas pergelangan kaki, pada daerah patela, serta 10 cm dan 25
cm di atas lutut. Secara pascaoperatif, 5 subjek dengan dermal backflow tungkai derajat IV menurun menjadi
derajat II (1 kasus) dan derajat III (4 kasus), sedangkan 10 subjek dengan dermal backflow tungkai derajat V
menurun menjadi derajat IV (9 kasus).

Kesimpulan: Terdapat penurunan lingkar ekstremitas bawah setelah tindakan debulking liposuction pada hampir
semua titik pengukuran, kecuali pada lingkar kaki dan pergelangan kaki. Hal ini berkaitan dengan anatomi aliran
limfatik. Debulking liposuction terbukti memberikan perbaikan signifikan pada aliran limfe, yang secara klinis
ditunjukkan dengan penurunan derajat dermal backflow tungkai setelah prosedur. Dengan demikian, debulking
liposuction pada limfedema sekunder ekstremitas bawah dengan dominasi lemak efektif dalam mengurangi
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lingkar ekstremitas dan memperbaiki aliran limfatik, sebagaimana dibuktikan melalui pemeriksaan limfografi

indocyanine green.
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Conflicts of Interest Statement:

The author(s) listed in this manuscript declare the absence of any conflict of interest on the subject matter or materials discussed.

INTRODUCTION

Lymphedema causes morbidity in the form
of impaired limb function, aesthetics, and
psychology that greatly affects the quality of
life.14 Obstructedlymph vessels cause lymphatic
flow stasis which is characterized by fibrosis of
the smooth muscles of the lymph vessels so that
the diameter of the lymph vessels decreases.” At
this stage, the composition of lymphedema is the
accumulation of fluid. Furthermore, the
lymphatic fluid in the tissues causes an increase
in  adipogenesis, fat cell hyperplasia,
hyperkeratosis, fibrosis, and thickening of the
skin? At this stage, the composition of
lymphedema is the accumulation of fat.”s

Fat hyperplasia in lymphedema may be
reduced by direct excision techniques or
debulking liposuction. Debulking liposuction is
now a known technique that reduce the volume
of affected extremities in a minimally
invasivel, 5,9 and improve lymphatic vessel
flow.5.6 Improvement in lymph flow is shown
using  indocyanine  green  lymphogram
(ICG),10,11 described by Yamamoto et al
regarding dermal backflow as seen in the Table 1.

Table 1. Classification of dermal backflow on
indocyanine green lymphogram following
Yamamoto et al.12

Stage Description

0 No dermal backflow pattern

1 Splash pattern around the groin

I Stardust pattern extended proximal to the
superior border of the patella

i Stardust pattern extended distal to the
superior border of the patella
Stardust pattern extended to the whole

v .
limb

\Y Diffuse stardust pattern in the background

Former studies have shown the effectiveness
of debulking management in improving
lymphatic flow. However, no studies have shown
effectiveness based on qualitative examinations
using indocyanine green. Debulking liposuction
to treat secondary inferior extremity

lymphedema with a fat-dominant composition,
has been applied in the Division of Plastic,

Reconstructive, and  Aesthetic =~ Surgery,
Department of Surgery of Dr Cipto
Mangunkusumo General Hospital (CMGH).

However, this study is required as evidence of
managing secondary  lymphedema  in
Indonesian-specific characteristics.

METHOD

This study applies a retrospective cohort
design with a minimum number of samples of 14.
The study sample is all secondary data of patients
with secondary inferior extremity lymphedema
with a fat-dominant composition who proceeded
with liposuction debulking in CMGH between
December 2022 - August 2024 and met the
eligibility criteria.

The inclusion criteria were adults (>18 years)
who were diagnosed with secondary lower
extremity lymphedema with a composition fat-
dominant and non-pitting edema. The subjects
proceeded with indocyanine green (ICG)
assessment before liposuction debulking. An
AUROGREEN (Aurolab, India) ICG was
administered.

The exclusion criteria were patient didn’t
sign informed consent and not complete data. In
addition, the subjects were followed up for at
least three months after the procedure. The
variables of interest in the study were extremity
circumference and ICG assessment before and
three months after the procedure. Data was
collected from medical records and analyzed
statistically to find significance. The Ethics
Committee of the Faculty of Medicine, University
of Indonesia, approved the study with
registration number KET-
1483/ UN2.F1/ETIK/PPM.00.02/2024.

RESULTS

A total of 21 procedures of debulking
liposuction were recorded between December
2022 - August 2024; 15 met the eligibility criteria.
Subjects’ characteristics are presented in Table 2.
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Table 2. Subjects’ characteristics (n = 15)

Variable Frequency (n) Percentage (%)
Age (mean * SD) 50+£15.5
Gender
Male 3 20.0
Female 12 80.0
Body mass index
Normal (18.5-24.9) 3 20.0
Overweight (25.0-29.9) 7 46.7
Obesity I (30.0-34.9) 3 20.0
Obesity II (35.0-39.9) 2 13.3
Underlying Lymphedema
Malignancy 9 60.0
Infection 5 33.3
Malignancy and Infection 1 6.7

Reduction of lower extremity circumference
three months following debulking liposuction
was shown on each circumference, except foot
and ankle, with p-value <0.05 as shown in Table
3.

Five subjects before the procedure were
classified as ICG IV of Yamamoto classification in
dermal backflow; a subject (20%) turned to ICG
11, and four (80%) turned to ICG III. Ten subjects

were of ICG V before the procedure, nine subjects
(90%) turned to ICG IV, and a subject (10%)
remain of ICG V. These differences showed
statistically significant (p <0.001), showing
improvement of lymphatic leg dermal backflow
as shown on Table 4.

Table 3. Reduction of lower extremity circumference following debulking liposuction (n = 15).

. Before After
Lower extremity
circumference procedure procedure Mean p-value
mean = SD mean * SD (Delta)
Foot 254+29 246 £3.0 0.8 0.052
Ankle 294+59 28.5+4.3 0.9 0.282
10 cm above ankle 373+7.1 33.2+6.6 41 0.001*
25 ¢cm above ankle 452+7.6 424+71 2.8 0.013*
Patella 435+4.5 41.1+4.2 2.4 <0.001*
10 cm above knee 529+6.3 494+59 3.5 0.001*
25 cm above knee 622+59 57.9+7.5 4.3 0.003*
*Statistically significant (T Dependent test).
Table 4. Dermal backflow following debulking liposuction (n = 15).
ICG Before ICG 3 months after procedure - n (%) Total p-value
procedure II II1 1A% \
v 1 (20.0) 4 (80.0) 0 (0.0 0(0.0) 5 (100.0) <0.001*
4 0(0.0) 0(0.0) 9 (90.0) 1 (10.0) 10 (100.0) '

* Friedman test, ICG = indocyanine green
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DISCUSSION

A total of 15 samples were enrolled,
dominated by females, which was 80%. This can
be explained because secondary lymphedema
occurs due to cancer-related treatments,
especially breast, head, and neck cancer and
gynecological cancer. Cancer-related procedures
include surgical resection of the lymph nodes,
which is directly followed by damage to the
lymphatic system, and radiation therapy, which
contributes to dermal lymphatic loss and results
in fibrosis of the lymph nodes.!® The most
underlying cause of secondary lymphedema in
this study was malignancy, which was 60% (9).
No information was available on the type of
malignancy.

This study was assessed using a realistic and
feasible limb circumference rather than the
volume that required a conversion factor in its
calculations. The challenge was to answer how
much fat is removed in the debulking procedure,
as it is common in the liposuction procedure for
body reshaping. In addition, there are no
standard volume guidelines (anthropometry) for
the Indonesian population that can be used as a
comparison, such as the body mass index in
determining obesity. This measurement of limb
circumference shows that there is a reduction in
the circumference of the inferior extremities after
liposuction debulking at almost all measurement
points except for the foot and ankle
circumference.  The  decrease in  foot
circumference before and after liposuction
debulking was not statistically significant, with a
p-value of 0.052. The reducing ankle
circumference after liposuction debulking was
not statistically significant, with a p-value of
0.282. This can be related to the anatomy of
lymphatic flow, where the ankle and foot are
distributed in the deep plane, while above the
ankle, the lymph vessels are distributed in both
the deep and superficial planes in more
significant numbers.14-1¢ In addition, liposuction
did not proceed in the ankle and foot regions.1”

The study showed an improvement in the
degree of dermal backflow after liposuction
debulking. Five subjects had stage IV leg dermal
backflow, and 10 subjects had stage V leg dermal
backflow before debulking liposuction. Five
subjects with stage IV showed improvement in
the leg dermal backflow. Of ten subjects with
stage V, 9 showed improved dermal leg
backflow. Only one subject did not show

improvement in the dermal backflow. Thus,
93.3% (14 subjects) improved the stage of leg
dermal backflow. Friedman's test, p <0.001,
indicates the effectiveness of liposuction
debulking on improving lymphatic flow/dermal
leg backflow.

The results of the indocyanine green
lymphographic study in this study are in line
with the review of Kayiran et al,’® and the meta-
analysis of Chen et al. ' which concluded that
adipose fat removal using liposuction did not
damage the lymphatic transport system; on the
contrary, showing a significant improvement in
lymphatic flow. This is clinically proven by the
reduction of limb circumference and the
improvement of the degree of dermal leg
backflow shown by indocyanine green
lymphedema. The leg dermal backflow is a
fluorescence image of the indocyanine green
complex and proteins beyond the lymphatic
vessels (i.e. the interstitial) captured by a near-
infra-red camera.? This fluorescence forms a
certain pattern according to the description of
backflow according to Yamamoto, et al. reducing
the stage of leg dermal backflow indicates
improved lymphatic flow.12

Improvement of the lymphatic system lets
the lymphatic stasis be reduced. Lymphatic stasis
leads to chronic inflammatory responses, fibrosis,
hyperplasia and proliferation of adipose.l32
Liposuction debulking breaks the cycle, and in
turn, followed by improvement in lymphatic
drainage.?? Improvements in the lymphatic
drainage after liposuction debulking may last for
five years.” The fundament of this improvement
of lymphatic drainage after debulking
liposuction is not fully known yet. The
hypothesis is the recanalization of the lymphatic
vessels, the re-functioning of existing lymphatic
vessels, the occurrence of  lymphatic
angiogenesis, or the appearance of lymphatic
vessels that are located deeper (more than 2 cm)
after liposuction debulking.’® However, this
theoretical hypothesis requires more evidence.
Improvement in lymphatic flow after liposuction
debulking provides a new atmosphere regarding
the management of lymphedema with a fat-
dominant composition; reduction techniques
(liposuction debulking) are performed first,2?
after the lymphedema become of fluid-dominant
lymphedema, then physiological techniques such
as lympho-venous bypass or vascularised lymph
node transplantation can be performed if
needed.5% The combination of debulking
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liposuction management and physiological
techniques can reduce the use of medical
compression time.?2

There are some confounding factors that
may affect the result of reduction and the stage of
leg dermal backflow, namely the body mass
index. According to Burian, et al, obesity may
affect the occurrence of lymphedema. A person
with a body mass index (BMI) of >40.0 (obesity
level III WHO classification) has a high risk of
developing lymphedema. In obese patients, there
is an increase in lymphatic fluid production, so
that the lymphatic vessel system is inadequately
to drain the increased lymph fluid, leading to
stasis. Another theory described a disruption in
lymphatic flow due to pressure on the lymphatic
system in obesity.2 In this study, 46.7% of
subjects were categorized as overweight.
However, with a limited number of samples it is
impossible to proceed with subgroup analysis to
minimize bias of this confounding factor and is
one of the shortcomings of this study. Another
note in the study was diminished in patient
complaints and improvement of the quality of
life.589 However, the study was not designed to
find the improvement of limb function and
patients’ satisfaction; further research is required
for this purpose.

CONCLUSION

Debulking liposuction in secondary inferior
extremity lymphedema with a fat-dominant
composition has demonstrated efficacy of
reducing limb circumference and improving
lymphatic flow as objectively quantified by
indocyanine green lymphographic examination.
Thus, the procedure can be considered as the
first-line management of secondary inferior
extremity lymphedema with a dominant fat
composition.

Correspondence regarding this article should be
addressed to:

Parintosa Atmodiwirjo, MD, Ph.D.

Division of Plastic Reconstructive and Aesthetic Surgery,
Department of Surgery, Faculty of Medicine, Universitas
Indonesia, dr Cipto Mangunkusumo General Hospital, Jalan
Diponegoro no 71, Salemba, Central Jakarta, 10310,
Indonesia. E-Mail: parintosa.atmodiwirjo@ui.ac.id

ACKNOWLEDGEMENT

None

REFERENCES

1.

Brorson H. Liposuction in lymphedema
treatment. ] Reconstr = Microsurg.
2016;32(1):56-65.

Kim M, Kim SW, Lee SU, Lee NK, Jung SY,
Kim TH, et al. A model to estimate the risk
of breast cancer-related lymphedema:
Combinations of treatment-related factors
of the number of dissected axillary nodes,
adjuvant chemotherapy, and radiation
therapy. Int J Radiat Oncol Biol Phys
[Internet]. 2013;86(3):498-503. Available
from:
http://dx.doi.org/10.1016/j.ijrobp.2013.02.0
18

Macdonald S, Oncology R, General M.
Breast Cancer Breast Cancer. ] R Soc Med

[Internet]. 2016;70(8):515-7. Available
from: https://www?2.tri—
kobe.org/ncen/guideline/breast/english/br
east.pdf

Brahma B, Yamamoto T. Breast cancer
treatment-related lymphedema (BCRL):
An overview of the literature and updates
in microsurgery reconstructions. Eur ]
Surg Oncol [Internet]. 2019;45(7):1138-45.
Available from:
https://doi.org/10.1016/j.ejs0.2019.01.004
Schaverien M V., Munnoch DA, Brorson
H. Liposuction Treatment of
Lymphedema. Semin Plast Surg.
2018;32(1):42-7.

Greene AK, Voss SD, Maclellan RA.
Liposuction for Swelling in Patients with
Lymphedema. N Engl ] Med.
2017;377(18):1788-9.

Hsiao HY, Liu JW, Pappalardo M, Cheng
MH. The impacts of lymph on the
adipogenesis of adipose—derived stem

cells. Plast Reconstr Surg.
2023;151(5):1005-15.
Tobias K. Treatment outcomes

Liposuction of arm and leg Tissue
composition alterations and treatment
outcomes. 2023.

Karlsson T, Hoffner M, Ohlin K, Svensson

Copyright by Puspasari, et al., (2025).
P-ISSN 2089-6492; E-ISSN 2089-9734 | DOI: 10.14228/jprjournal.v12i2.30
This work is licensed under a Creative Commons License Attribution-Noncommercial No Derivative 4.0

74



mailto:parintosa.atmodiwirjo@ui.ac.id

Effectiveness of debulking liposuction in secondary
inferior. ..

Jurnal Plastik Rekonstruksi, Vol. 12, No. 2, 2025

10.

11.

12.

13.

14.

15.

16.

B, Brorson H. Complete reduction of leg
lymphedema after liposuction: A 5-year
prospective study in 67 patients without
recurrence. Plast Reconstr Surg - Glob
Open. 2023;11(12):E5429.

Figueroa BA, Lammers JD, Al-Malak M,
Pandey S, Chen WF. Lymphoscintigraphy
versus Indocyanine green
lymphography —which should be the gold
standard for lymphedema
Lymphatics. 2023;1(1):25-33.
Akita S, Mitsukawa N, Kazama T,
Kuriyama M, Kubota Y, Omori N, et al.
Comparison of lymphoscintigraphy and
indocyanine green lymphography for the
diagnosis of extremity lymphoedema. ]
Plast Reconstr Aesthetic Surg [Internet].
2013;66(6):792-8. Available from:
http://dx.doi.org/10.1016/j.bjps.2013.02.02
3

Yamamoto T, Matsuda N, Doi K, Oshima
A, Yoshimatsu H, Todokoro T, et al. The
earliest finding of indocyanine green
lymphography in asymptomatic limbs of
lower extremity lymphedema patients
secondary to cancer treatment: The
modified dermal backflow stage and
concept of subclinical lymphedema. Plast
Reconstr Surg. 2011;128(4):314-21.

Sung C, Wang S, Hsu ], Yu R, Wong AK.
Current understanding of pathological
mechanisms of lymphedema. Adv Wound
Care. 2022;11(7):361-73.

Pan WR. The deep lymphatic anatomy of
the foot. Open Access ] Biomed Sci.
2021;3(5).

Suami H, Scaglioni MF. Anatomy of the
lymphatic system and the lymphosome
concept with reference to lymphedema.
Semin Plast Surg. 2018;32(1):5-11.
Shinaoka A, Koshimune S, Suami H,
Yamada K, Kumagishi K, Boyages ], et al.
Lower-limb lymphatic drainage
pathways and lymph nodes: A CT
lymphangiography = cadaver  study.

imaging?

17.

18.

19.

20.

21.

22.

23.

24.

Radiology. 2020;294(1):223-9.

Baumeister RGH. Reconstructive lymph
vascular surgery. Reconstr Lymph Vasc
Surg. 2016;1-63.

Kayiran O, De La Cruz C, Tane K, Soran
A. Lymphedema: from diagnosis to
treatment. Turkish J Surg. 2017;33(2):51-7.
Chen WF, Pandey SK, Lensing JN. Does
liposuction for lymphedema worsen
lymphatic Lymphology.
2023;56(1):3-12.

Chao AH, Schulz SA, Povoski SP. The
application of indocyanine green (ICG)
and near—infrared (NIR) fluorescence
imaging for assessment of the lymphatic
system in

injury?

reconstructive
lymphaticovenular anastomosis surgery.
Expert Rev Med Devices. 2021;18(4):367-
74.

Tashiro K, Feng J, Wu S, Mashiko T,
Kanayama K, Narushima M, et al
Pathological changes of adipose tissue in
secondary lymphoedema *. 2017;158-67.
Chang K, Xia S, Liang C, Sun Y, Xin J, Shen
W. A clinical study of liposuction followed
by lymphovenous anastomosis for
treatment of breast cancer-related
lymphedema. Front Surg.
2023;10(March):1-7.

Garza R, Skoracki R, Hock K, Povoski SP.
A comprehensive overview on the
surgical management of secondary
lymphedema of the upper and lower
extremities related to prior oncologic
therapies. BMC Cancer. 2017;17(1):1-18.
Burian EA, Rungby ], Karlsmark T,
Norregaard S, Cestari M, Franks PJ, et al.
The impact of obesity on chronic
oedema/lymphoedema of the leg — an
international multicenter cross—sectional
study (LIMPRINT). Int ] Obes [Internet].
2024;(May):1-10. Available from:
http://dx.doi.org/10.1038/s41366—-024—
015440

Copyright by Puspasari, et al., (2025)
P-ISSN 2089-6492; E-ISSN 2089-9734 | DOI: 10.14228/jprjournal.v12i2.30
This work is licensed under a Creative Commons License Attribution-Noncommercial No Derivative 4.0

75




