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Case Report

Introduction

Liposuction and body contouring are among the most popular 
surgical procedures. In recent years, cryolipolysis has been 
implemented as a noninvasive means of reducing subcutane-
ous adipose tissue by selectively inducing apoptosis in adi-
pose cells without harming adjacent tissues. This technique 
became available in June 2009 and more than 4 000 000 cryo-
lipolysis procedures have been performed worldwide.1,2 The 
exact mechanism of subcutaneous or superficial fat layer loss 
is not yet completely understood.3 Cold-induced panniculitis 
is involved, with injury of adipocytes and inflammation cor-
related with tissue loss.4 Manstein et  al demonstrated fat 
reduction confined to the superficial fat, with deep fat appear-
ing less affected.

Paradoxical adipose hyperplasia (PAH) is a rare but seri-
ous adverse event associated with cryolipolysis that is likely 
underreported.5,6 PAH begins typically a few months after 
treatment and is characterized by disorganized adipocytes 
of varying sizes, fibrotic changes, and perilobular septal 
thickening.5,7 The underlying pathogenesis of PAH is yet to 
be elucidated. There appears to be a slightly higher inci-
dence in the abdomen of males.1,7,8 Although traditional 
tumescent liposuction has been proposed as a treatment 
for PAH, Friedmann et  al reported a case of PAH after 

cryolipolysis refractory to tumescent liposuction.9 William 
Stefani reported that repeated cryolipolysis treatments in a 
29-year-old male showed no improvements, suggesting that 
repeated treatments may actually make PAH worse.1

Case Descriptions

A 22-year-old female, 49-year-old male, and a 52-year-old 
male presented for management of enlarged adipose col-
lection in the abdomen and flanks, which was created by 
cryolipolysis. The patients all had history of slight weight 
gain since treatment with cryolipolysis. The 52-year-old 
patient was offered a second treatment of cryolipolysis but 
declined due to reports of PAH being refractory to addi-
tional treatments. The patients’ abdomen and flank demon-
strated localized adiposity in 6 areas corresponding to 
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Paradoxical adipose hyperplasia (PAH) following cryolipolysis is a rare but deforming complication. This likely underreported 
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areas treated with cryolipolysis paddles. The 22-year-old 
female patient presented 5 areas corresponding to areas 
treated with cryolipolysis paddles. The 49-year-old male 
presented a central PAH deformity in the abdomen. All 
patients’ medical history was unremarkable, including no 
smoking history. They individually elected to attempt 
ultrasound-assisted liposuction (UAL) 1 year following 
their cryolipolysis.

All 3 patients underwent UAL with 2 elements: VASER 
liposuction with a 3.3-mm 5-ringed probe at 80% power and 
6 passes of helium-activated radiofrequency (RF) Renuvion 
subdermal coagulation at 80% power and 3 L/min of helium 
flow. Tumescent solution was used to infiltrate and aspirate. 
Approximately 600cc was infiltrated into each of the areas of 
excess adiposity, and another 1000cc was infiltrated through-
out the abdomen for adjacent sites. All areas of the abdomen 
and flank including areas of PAH were comprehensively 
liposuctioned such that deep and superficial layers of fat 
were removed entirely. Helium-activated RF was used to 
tighten areas of skin redundancy following liposuction at 
PAH-treated areas. In the case of the 49-year-old male, he 
presented excess skin redundancy that was excised following 
the liposuction procedure intra-operatively.

Port sites were repaired and the patient tolerated the proce-
dure well. Incisions were dressed with benzoin and steri-
strips. The patients were extubated, and compression garments 
and dressings were applied throughout. Patients received 5 
postoperative lymphatic massages beginning the day after 
surgery and continuing every other day until day 10.

Postoperatively at 1 week, the patients’ flanks and abdo-
men were aesthetically pleasing in contour. Findings were 
similar at follow-up intervals of 2 weeks, 4 weeks, and 3 
months (Figure 1). Incision lines were clean, dry, and intact, 
with no sign of infection. Drains were removed, and the 
patient was counseled on avoiding physical exercise and on 

scar management. The patients were offered additional lym-
phatic RF massage at 5 weeks. Patient photos obtained at 2 
weeks, 4 weeks, and 3 months postoperatively demonstrated 
aesthetically pleasing contour with no recurrence of PAH. 
Results showing resolution of PAH are shown in Figures 1 
to 3.

Discussion

Cryolipolysis is an increasingly popular noninvasive fat-
reduction technique involving selective apoptosis of 
subcutaneous adipocytes following cold exposure. The 
mechanism, though not completely understood, involves 
adipocyte crystallization, apoptosis, and elimination by 
macrophage engulfment10 that is confined to the superfi-
cial fat layer.

PAH is a complication of cryolipolysis, which seems to 
involve expansion of the deep fat left untouched by cryoli-
polysis treatments (Figure 4).

It appears that after changes are made in the superficial fat 
layer through cryolipolysis, the deep fat layer is presented 
with no mechanical restriction to growth, and expansion of 
the deeper fat layer can occur unimpeded. This event may be 
encouraged by even slight weight gain, as was observed in 
our cases. PAH has been shown to be refractory to traditional 
liposuction or additional treatments with cryolipolysis. 
Cryolipolysis is most effective in treating the superficial 
layer of fat and therefore may not be as effective in treating 
the expanding deeper fat observed in PAH.

Similarly, traditional liposuction may also not achieve 
smooth results: First, even though the deep layer of the 
PAH region may be reduced significantly, any residual fat 
left behind may be prone to regrowth; second, there may be 
mismatch of contour between the treated area and the adja-
cent nontreated areas. Nontreated areas will still have their 

Figure 1.  Photographs of a 52-year-old male: (A-C) preoperative. (D-F) preoperative: with markings. (G-I) postoperative: 2 weeks. (J-L) 
postoperative: 4 weeks. (M-O) postoperative: 3 months.
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Figure 3.  A 49-year-old male presented for management of PAH over the abdomen and flanks created by cryolipolysis: (A) Left side. 
(B) Right side. (C) Left oblique. (D) Front.
Note. The patient presents 3 months following ultrasound-assisted liposuction, surgical skin excision, and helium-activated RF subdermal 
coagulation. He demonstrates an aesthetically pleasing abdomen and correction of PAH deformities. PAH = paradoxical adipose hyperplasia; RF = 
radiofrequency.

Figure 2.  Preoperative markings on a 22-year-old female presented for management of abdominal region deformities created by 
cryolipolysis: (A) Left oblique. (B) Front. (C) Right oblique.
Note. This patient has not returned for her 3-month postoperative photos yet.



Mowlavi et al	 5

superficial fat content retained, a layer not effectively treated 
by traditional liposuction.

In contrast, our findings suggest that high-definition UAL 
involves comprehensive reduction of both deep and superfi-
cial fat layers, thus providing a more permanent correction of 
PAH regardless of future patient weight fluctuation. Skin 
redundancy that may be created by expansion from PAH and 
following UAL is minimized with helium-activated RF skin 
tightening, which uses low-current cold atmospheric plasma 
rather than traditional RF or laser energy, to contract the col-
lagen when applied subdermally.

Conclusions

The current study suggests that high-definition UAL with 
helium-activated RF subdermal coagulation treats both 
superficial and deep fat layers, providing an effective treat-
ment for PAH following cryolipolysis. We saw successful 
elimination of PAH deformities, from the submental region 
to the abdominal region, by using UAL and helium-activated 
RF treatments—that are more effective and permanent than 
traditional liposuction. Both male patients demonstrated 

aesthetic improvement of body contour and elimination of 
deformities. Additional studies are needed to better under-
stand the mechanisms of PAH following cryolipolysis as 
well as the physiology of observed clinical benefits of UAL 
technology for treatment of PAH.
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Figure 4.  Paradoxical adipose hyperplasia deformities result in deep fat layers pushing up under superficial fat layers.
Note. Here, we demonstrate how ultrasound-assisted (UA) liposuction treats the problem, while repeat cryolipolysis treatments ignore the underlying 
issue.



6	 The American Journal of Cosmetic Surgery 00(0)

ORCID iD

Arian Mowlavi  https://orcid.org/0000-0002-1812-1391

References

	 1.	 Stefani WA. Adipose hypertrophy following cryolipolysis. 
Aesthet Surg J. 2015;35(7):NP218-NP220. doi:10.1093/asj/
sjv069.

	 2.	 CoolSculpting. How Does CoolSculpting Work? Cool-
Sculpting.com; 2017. http://www.coolsculpting.com/what-is-
coolsculpting/how-it-works/. Accessed February 14, 2020.

	 3.	 Ingargiola MJ, Motakef S, Chung MT, Vasconez HC, 
Sasaki GH. Cryolipolysis for fat reduction and body con-
touring: safety and efficacy of current treatment paradigms. 
Plast Reconstr Surg. 2015;135(6):1581-1590. doi:10.1097/
PRS.0000000000001236.

	 4.	 Manstein D, Laubach H, Watanabe K, Farinelli W, Zurakowski 
D, Anderson RR. Selective cryolysis: a novel method of non-
invasive fat removal. Lasers Surg Med. 2008;40:595-604. 
doi:10.1002/lsm.20719.

	 5.	 Singh S, Geddes E, Boutrous S, Galiano R, Friedman P. 
Paradoxical adipose hyperplasia secondary to cryolipolysis: an 
underreported entity? Lasers Surg Med. 2015;47(6):476-478. 
doi:10.1002/lsm.22380.

	 6.	 Kelly E, Rodriguez-Feliz J, Kelly M. Paradoxical adipose hyper- 
plasia after cryolipolysis. Plast Reconstr Surg. 2016;137(3): 
639e-640e. doi:10.1097/01.prs.0000480023.35573.b7.

	 7.	 Jalian HR, Avram MM, Garibyan L, Mihm MC, Anderson 
RR. Paradoxical adipose hyperplasia after cryolipolysis. 

JAMA Dermatol. 2014;150(3):317-319. doi:10.1001/jamader-
matol.2013.8071.

	 8.	 Keaney TC, Naga LI. Men at risk for paradoxical adipose 
hyperplasia after cryolipolysis. J Cosmet Dermatol. 2016;15: 
575-577. doi:10.1111/jocd.12256.

	 9.	 Friedmann DP, Buckley S, Mishra V. Paradoxical adipose 
hyperplasia after cryoadipolysis refractory to tumescent lipo-
suction. Dermatol Surg. 2017;43:1103-1105. https://www.
ncbi.nlm.nih.gov/pubmed/28471787. Accessed June 27, 2017.

	10.	 Seaman SA, Tannan SC, Cao Y, Peirce SM, Gampper TJ. 
Paradoxical adipose hyperplasia and cellular effects after cryo-
lipolysis: a case report. Aesthet Surg J. 2016;36(1):NP6-NP13. 
doi:10.1093/asj/sjv105.

Author Biographies

Arian Mowlavi is a cosmetic, plastic, and reconstructive surgery 
specialist in Cosmetic Plastic Surgery Institute at Laguna Beach, 
California, USA.

Jason Farrell is studying at the Western University of Health 
Sciences, Pomona, California, USA.

Armin Talle is working at the University of California, Irvine, 
California, USA.

Mariam Berri is working at the University of California, Irvine, 
California, USA.

Grant Hamlet is a plastic surgeon, and director and founder of the 
Hamlet Clinic, London, UK.

https://orcid.org/0000-0002-1812-1391
http://www.coolsculpting.com/what-is-coolsculpting/how-it-works/
http://www.coolsculpting.com/what-is-coolsculpting/how-it-works/
https://www.ncbi.nlm.nih.gov/pubmed/28471787
https://www.ncbi.nlm.nih.gov/pubmed/28471787

