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Fig. 6. (a) Before treatment with CCT: excess volume 14,310 ml. (b) After 2 years of CCT and before liposuction:
excess volume 3,570 ml (75% reduction). (c) Complete reduction was achieved 4 years after surgery: excess volume
-865 ml, i.e., the treated leg was somewhat smaller than contralateral (106%). (d) He can now wear jeans, which
was impossible before treatment.
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7a 7b

Fig. 7. (a,c) Magnetic resonance (MR) images before treatment: note the excess amount of adipose tissue and fluid
(b,d) MR images four years after liposuction and CCT: complete reduction occurred. Note the normalization of the
subcutaneous tissue. (a and b: transverse views, b and d: frontal views).

7c 7d

In 1989, Sando and Nahai (34) treated 
10 patients with leg lymphedema, five of
them with liposuction and five with combined
subcutaneous resection and liposuction. An
8% reduction was reported in the group that
underwent only liposuction. They stated that,
due to the poor results, liposuction should
mainly be used in arm lymphedema and if

used for leg lymphedema, should be
combined with excision. That same year
O´Brien et al (35) achieved a volume
reduction of 23% in five patients with a 
mean follow up of 10 months. They did not
use tumescent solution, only tourniquet, 
and only half of the limb was operated on.
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Also in 1989, Louton and Terranova (36)
published a case report where skin excision
was used after liposuction. Just like O’Brien
et al (35) and Sando and Nahai (34), they did
not use tumescence, power assisted cannulas,
or circumferential suctioning. They advocated
liposuction as a means to reduce flap loss
after skin excision.

In 2006, Greene et al (37) described
circumferential, power-assisted tumescent
liposuction of bilateral lower leg lymphedema
in a patient with spina bifida, paraplegia,
hydrocephalus, and a ventriculoperitoneal
shunt. Based on the preoperative volume in
each extremity, they achieved a 75%
reduction in each leg after removing around
1,000 g of adipose tissue from below the 
knee. When dealing with bilateral lymphe-
dema, the percent reduction is based on each
extremity, while in unilateral swelling the
percent reduction is based on the normal leg.
This means that 100% reduction cannot be
obtained in bilateral lymphedema because it
would indicate that the leg disappeared,
whereas in a unilateral swelling 100% means
complete reduction (i.e., both legs are normal
in volume). Liposuction of leg lymphedema
was also highlighted in a 2006 paper from
Cao et al (38). In their study, ultrasonic
liposuction was used. Unfortunately, the
authors did not publish any data about
volume reduction. 

In contrast to previous reports, we were
able to completely remove all excess fluid 
and fat from the lymphedematous leg of our
patient. This was achieved by the use of
aggressive circumferential liposuction and
without the use of power-assisted cannulas,
which were not readily available in 1998. 
The constant use of compression garments
postoperatively plays a major role in
maintaining the result. We found that in
order to keep the volume stable, the patient
needed 2 compression garments (Elvarex
CCL 4) every 2 months for the operated leg.
One garment was worn while the other was
washed, so that every morning a clean
garment was put on the leg after showering

and lubricating the skin. Every 2 months, 2
new garments were used, resulting in a total
of 12 garments needed a year. On the other
leg, knee-high garments were used (Elcarex
CCL 3) in a total of 4 a year, thus alternating
with 2 garments for 6 months. The use of an
Easy-Slide® (Arion international BV, Geleen,
The Netherlands) facilitated the use of
garments and increased their longevity.

An argument against aggressive circum-
ferential liposuction is that the procedure
could interfere with the blood vascular
microcirculation of the skin as well the
lymphatics. However, our previous studies
have shown that blood flow to the
lymphedematous skin is increased after
liposuction (33) and so far no skin necrosis
has been seen after liposuction of arm
lymphedema (7-10). In addition, thorough
studies using indirect lymphoscintigraphy
have not found any diminution of already
decreased lymph transport after liposuction
in patients with arm lymphedema (32). On
the other hand, performing liposuction with
the cannula parallel to the extremity has 
been found experimentally to cause trauma 
to the lymphatic microcirculation in patients
without lymphedema (39,40).

The combination of preoperative CCT
and liposuction followed by postoperative
CCT led to a successful outcome in this
patient. Eleven years after the treatment 
was started, no recurrence of the limb
swelling has been observed, most likely due 
to continuous use and replacement of
compression garments. The constant use of
compression garments is a prerequisite for
maintaining size reduction. He now works
full time as a mechanic, which was impossible
before treatment. Because of his improvement,
we now treat patients with primary and
secondary leg lymphedema and are awaiting
long-term results. No bouts of cellulitis have
occurred during the follow-up.

This less invasive technique combining
liposuction and CCT offers patients with leg
lymphedema an alternative treatment to
traditional surgical techniques. There should
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be no tension between those who favor
conservative treatment and proponents of
liposuction. Accumulated lymph should be
removed using the well-documented
conservative regimens until minimal or no
pitting is seen. If the patient is still
discomforted by significant excess volume 
at that point, it can be removed by the use 
of liposuction.

REFERENCES

1. Miller, TA, LE Wyatt: Lymphedema. In:
Grabb and Smith’s Plastic Surgery. Aston, SJ,
RW Beasley, CH Thorne (Eds.), 5 ed,
Lippincott-Raven, Philadelphia, 1997. pp.
1077-1082.

2. Kissin, MW, G Querci della Rovere, D Easton
et al: Risk of lymphoedema following the
treatment of breast cancer. Br. J. Surg. 73
(1986), 580-584.

3. Segerstrom, K, P Bjerle, S Graffman, et al:
Factors that influence the incidence of
brachial oedema after treatment of breast
cancer. Scand. J. Plast. Reconstr. Surg. Hand
Surg. 26 (1992), 223-227.

4. Werngren-Elgstrom, M, D Lidman:
Lymphoedema of the lower extremities after
surgery and radiotherapy for cancer of the
cervix. Scand. J. Plast. Reconstr. Surg. Hand
Surg. 28 (1994), 289-293.

5. Pilepich, MV, SO Asbell, GS Mulholland, 
et al: Surgical staging in carcinoma of the
prostate: the RTOG experience. Radiation
Therapy Oncology Group Prostate 5 (1984),
471-476.

6. Pilepich, MV, J Krall, FW George, et al:
Treatment-related morbidity in phase III
RTOG studies of extended-field irradiation
for carcinoma of the prostate. Int. J. Radiat.
Oncol. Biol. Phys. 10 (1984), 1861-1867.

7. Brorson, H, H Svensson: Complete reduction
of lymphoedema of the arm by liposuction
after breast cancer. Scand. J. Plast. Reconstr.
Surg. Hand Surg. 31 (1997), 137-143.

8. Brorson, H, H Svensson: Liposuction
combined with controlled compression
therapy reduces arm lymphedema more
effectively than controlled compression
therapy alone. Plast. Reconstr. Surg. 102
(1998), 1058-1067; discussion 1068.

9. Brorson, H: Liposuction gives complete
reduction of chronic large arm lymphedema
after breast cancer. Acta Oncol. 39 (2000),
407-420.

10. Brorson, H: Liposuction in arm lymphedema
treatment. Scand. J. Surg. 92 (2003), 287-295.

11. Brorson, H, K Ohlin, G Olsson et al: Long
term cosmetic and functional results following
liposuction for arm lymphedema: An eleven
year study. Lymphology 40(Suppl) (2006),
253-255.

12. Brorson, H: Liposuction and the consensus
document: Response to Prof. M. Foldi’s
remarks at the 19th International Congress 
of Lymphology. Lymphology 37 (2004), 174.

13. Brorson, H: Adipose tissue in lymphedema:
the ignorance of adipose tissue in lymphedema.
Lymphology 37 (2004), 175-177.

14. Brorson, H, K Ohlin, G Olsson et al: Adipose
tissue dominates chronic arm lymphedema
following breast cancer: An analysis using
volume rendered CT images. Lymphat. Res.
Biol. 4 (2006), 199-210.

15. Vague, J, R Fenasse: Comparative anatomy
of adipose tissue. In: American Handbook of
Physiology. Renold, AE, GF Cahill (Eds.),
American Physiology Society, Washington
DC, 1965, pp. 25-36.

16. Ryan, TJ: Lymphatics and adipose tissue.
Clin. Dermatol. 13 (1995), 493-498.

17. Pond, CM: Adipose tissue and the immune
system. Prostaglandins Leukot. Essent. Fatty
Acids 73 (2005), 17-30.

18. Mattacks, CA, D Sadler, CM Pond: The
control of lipolysis in perinodal and other
adipocytes by lymph node and adipose tissue-
derived dendritic cells in rats. Adipocytes 1
(2005), 43-56.

19. Borley, NR, NJ Mortensen, DP Jewell et al:
The relationship between inflammatory and
serosal connective tissue changes in ileal
Crohn’s disease: Evidence for a possible
causative link. J. Pathol. 190 (2000), 196-202.

20. Sadler, D, CA Mattacks, CM Pond: Changes
in adipocytes and dendritic cells in lymph
node containing adipose depots during and
after many weeks of mild inflammation. J.
Anat. 207 (2005), 769-781.

21. Schneider, M, EM Conway, P Carmeliet:
Lymph makes you fat. Nat. Genet. 37 (2005),
1023-1024.

22. Harvey, NL, RS Srinivasan, ME Dillard, et al:
Lymphatic vascular defects promoted by
Prox1 haploinsufficiency cause adult-onset
obesity. Nat. Genet. 37 (2005), 1072-1081.

23. Brorson, H: Adipose tissue and liposuction.
Confirmatory analyses. Lymphology
40(Suppl) (2007), 323-325.

24. Brorson, H, K Ohlin, G Olsson, et al: Chronic
lymphedema and adipocyte proliferation:
Clinical implications. Lymphology 40(Suppl)
(2007), 321-334.

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.



63

25. Foldi, M: Treatment of lymphedema. [see
comments] Lymphology 27 (1994), 1-5.

26. Baumeister, RG, S Siuda, H Bohmert, et al: 
A microsurgical method for reconstruction of
interrupted lymphatic pathways: autologous
lymph-vessel transplantation for treatment of
lymphedemas. Scand. J. Plast. Reconstr. Surg.
20 (1986), 141-146.

27. Campisi, C, D Davini, C Bellini, et al:
Lymphatic microsurgery for the treatment of
lymphedema. Microsurgery. 26 (2006), 65-69.

28. Wojnikow, S, J Malm, H Brorson: Use of a
tourniquet with and without adrenaline
reduces blood loss during liposuction for
lymphoedema of the arm. Scand. J. Plast.
Reconstr. Surg. Hand Surg. (2007), 1-7.

29. Duckworth, AL, J Husain, P Deheer:
Elephantiasis nostras verrucosa or “mossy
foot lesions” in lymphedema praecox: Report
of a case. J. Am. Podiatr. Med. Assoc. 98
(2008), 66-69.

30. Illouz, YG: Une nouvelle technique pour les
lipodystrophies localises. Rev. Chir. Esthet. 4
(1980), 19.

31. Illouz, YG: Body contouring by lipolysis: 
A 5-year experience with over 3000 cases.
Plast. Reconstr. Surg. 72 (1983), 591-597.

32. Brorson, H, H Svensson, K Norrgren, et al:
Liposuction reduces arm lymphedema
without significantly altering the already
impaired lymph transport. Lymphology 31
(1998), 156-172.

33. Brorson, H, H Svensson: Skin blood flow of
the lymphedematous arm before and after
liposuction. Lymphology 30 (1997), 165-172.

34. Sando, WC, F Nahai: Suction lipectomy in
the management of limb lymphedema. Clin.
Plast. Surg. 16 (1989), 369-373.

35. O’Brien, BM, RK Khazanchi, PA Kumar, 
et al: Liposuction in the treatment of

lymphoedema; A preliminary report. Br. J.
Plast. Surg. 42 (1989), 530-533.

36. Louton, RB, WA Terranova: The use of
suction curettage as adjunct to the
management of lymphedema. Ann. Plast.
Surg. 22 (1989), 354-357.

37. Greene, AK, SA Slavin, L Borud: Treatment
of lower extremity lymphedema with suction-
assisted lipectomy. Plast. Reconstr. Surg. 118
(2006), 118e-121e.

38. Cao, WG, SL Li, JG Zhou, et al: [Treatment
of primary lower limb lymphedema with
ultrasonic assisted liposuction.] (Chinese)
Zhonghua Zheng Xing Wai Ke Za Zhi. 22
(2006), 290-291.

39. Frick, A, JN Hoffmann, RG Baumeister, et al:
Liposuction technique and lymphatic lesions
in lower legs: anatomic study to reduce risks.
Plast. Reconstr. Surg. 103 (1999), 1868-1873;
discussion 1874-1865.

40. Hoffmann, JN, JP Fertmann, RG Baumeister,
et al: Tumescent and dry liposuction of lower
extremities: differences in lymph vessel injury.
Plast. Reconstr. Surg. 113 (2004), 718-724;
discussion 725-716.

Håkan Brorson, MD, PhD
Department of Plastic & 

Reconstructive Surgery
Malmö University Hospital
University of Lund
S-205 02 Malmö, SWEDEN
Telephone #: 46-40-33 10 00, caller 2848
FAX #: 46-40-33 62 71
e-mail: hakan.brorson@med.lu.se

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.




