Fat Hypertrophy as a Complication of Fat Transfer for Hemifacial Atrophy — A
Case Study

Jeon FHK!, Varghese J?2, Griffin M2, Mosahebi A2, Butler PEM2, Withey S?,
Henderson H?3

1Division of Surgery and Interventional Science, University College London, 2Department of Plastic and
Reconstructive Surgery, Royal Free Hospital, London, 3Department of Ophthalmology, Royal Free
Hospital, London

Abstract

Fat hypertrophy is a less commonly known complication of autologous fat transfer. We
present a 32-year-old female with left hemifacial atrophy associated with systemic
sclerosis, who was treated with seven fat transfer procedures to correct the facial
asymmetry. A total of 236.5mL of fat was injected to the hemiface over a four-year
period to achieve good symmetry. A progressively enlarging, painless, soft mass over the
left parotid region was noted at three months after the final fat transfer procedure. MRI
showed a markedly enlarged bulk of subcutaneous fat over the left cheek with no
evidence of necrosis, oedema or pathological enhancement. Concurrent weight gain was
noted secondary to additional nutritional input. 115mL fat was subsequently removed by
liposuction as a result of the patient’s aesthetic, symptomatic and finctional concerns.

1 Background

Hemifacial atrophy, also known as Parry-Romberg syndrome and Romberg disease, is a
rare disorder of unknown aetiology characterized by progressive atrophy involving the
skin, subcutaneous tissue, fat, muscle and osteocartilaginous structures of the hemiface.
Management options include dermal fillers, fat grafts, dermal-fat grafts, omental free
flaps, pedicle flaps, or microvascular free flaps depending on the severity and extent of
soft tissue destruction!. Autologous fat has many characteristics as the ideal filler for
facial soft-tissue defects. Benefits include ease of availability and harvest, minimal
donor-site morbidity and aesthetic benefits of improved skin quality, natural contour and
facial expression. Complications include unpredictable reabsorption rates leading to
multiple procedures to achieve the desired outcome. Less commonly known is the
capacity of transplanted adipose tissue to undergo hypertrophy, which can require
surgical intervention.

2 Case Presentation

A 32-year-old woman presented in September 2009 with left-sided hemifacial atrophy
(Figure 1a-1c). Past medical history included a diagnosis of limited systemic sclerosis
with Raynaud’s and morphea. The hemifacial atrophy was associated with left-sided eye
ptosis, enophthalmos, visual loss, left sensorineural hearing loss, central nervous system
involvement and gingival atrophy. To treat the asymmetry and symptoms from soft tissue
atrophy, fat was transferred using the Coleman technique. Lipoaspirate was harvested
from bilateral thighs using a 15cm by 3mm cannula connected to a 10mL syringe and
centrifuged at 3000 revolutions per minute, for atotal of 3 minutes. Free oil and blood in
the proximal portion of the lipoaspirate was discarded and the remaining portion



consisting of adipose tissue was injected using a 1ml syringe connected to a blunt

cannula. A total of 236.5mL of fat was transferred into the left hemiface including the
cheek, naso-labial fold, chin, upper and lower lips, nasal ala, temple, left upper and lower
eyelid, inner canthus, infra-orbital and retro-orbital area, via small skin incisions, in seven
procedures over a four-year period. An average of 33.8mL fat was transferred per
procedure, ranging five to twelve months between each procedure. Table 1 describes each
procedure in detail, as documented in the operation notes.

In Februrary 2014, three months follow-up after the final procedure, a progressively
enlarging, painless mass over the left parotid region was observed. On examination a
generalised non-pitting soft tissue swelling of the left hemiface from zygoma to jaw line
was found. No localised mass, lymphadenopathy, or evidence of vascular occlusion was
reported. A subsequent MRI confirmed that the swelling of the cheek consisted of a
markedly enlarged bulk of subcutaneous fat, without evidence of necrosis or oedema, or
any pathological enhancement following gadolinium (Figure 2a-2b). It was noted that the
patient had received a recent percutaneous endoscopic gastro-jejunostomy for
gastroparesis resulting in improved nutritional input. Body mass index had increased
from 15.2 in June 2013 to 23.3 over a period of 18 months as a result. Figures 3-6(a-c)
show post-operative photographs throughout the course of treatment.

3 Treatment

The patient was monitored as an outpatient over a year but due to increasing heaviness
and discomfort, 115mL fat was subsequently removed by liposuction in 2015 over two
sessions to achieve good symmetry (Figures 7a-7c). Histology specimen showed multiple
fragments of lobulated mature adipose tissue with no evidence of lymphatic tissue,
dysplasia or malignancy. The patient remained stable for a over a year after liposuction,
however due to recurrent problems with gastroparesis secondary to systemic sclerosis, the
patient’s body mass index gradually dropped down to 15.6 with consequent wasting of
soft tissues in the left hemiface.

4 Discussion

Autologous fat grafting is a well-established plastic and aesthetic surgical procedure that
can be used to address soft tissue defects, that is safe, repeatable and has the advantage of
a natural aesthetic outcome. It has also been implicated to have regenerative properties.
Despite these favourable characteristics, a major challenge is the variable resorption rate
of the injected fat, which remains unpredictable, and patients often undergo multiple
procedures to achieve the desired outcome?. Optimizing methods of harvesting,
processing and injection of fat has been suggested to have impact on fat graft survival®,
however at present many surgeons choose to overcorrect in order to compensate for the
resorption rates.

A rare and more infrequently mentioned complication of autologous fat grafting is
derived from the unique capacity of adipose tissue to change dimensions by hypertrophy
or hyperplasia as shown in our case report. Similar findings of increased fat bulk have



been described in the literature following fat grafting procedures to the face. Taupin et al.
4who performed lipofilling in a 13-year-old for hemifacial atrophy as with our patient
reported a disharmonious increase in the grafted hemiface after a period of 5 years within
which the patient had gained 10kg in weight secondary to oral contraception and lifestyle
changes. Despite a consequent loss of 5kg there was little discernible change in the graft
bulk, and biopsies from the grafted site showed adipocytes that appeared more
concentrated and hypertrophied when compared with adipocytes from the non-grafted
hemiface. Hunstad et al.® also treated a 9-year-old patient with hemifacial atrophy with
fat grafting. Additional fat grafting was considered, however the patient underwent a
significant growth spurt with weight gain with concomitant fullness of the graft site that
was easily visible and uncomfortable. Two sessions of liposuction was performed, and
histologic analysis of the specimen showed healthy adipose tissue. Miller et

al.6 performed fat grafting to depressed forehead scars in a 19 year-old female patient and
10 years postoperatively she presented with a recent enlargement of the grafted area, and
also reported 15-pound increase in weight in the previous few months. Fat was removed
by a combination of liposuction and direct excision. Duhoux et al.” performed fat grafting
to the lower lid and upper cheek following tumour excision in a 47 year-old female
patient. The patient developed fullness of the graft with concurrent weight gain of 15kg,
which caused a progressive and disabling diplopia, requiring the patient to wear

prism glasses for all daily activities. A total of 10mL fat was excised and histopathology
showed mature adipose tissue.

Reports of fat hypertrophy were not limited to the face but manifested in fat transfer
procedures for various indications. Recipient sites included the thigh, pharyngeal wall,
dural opening and penile sheath®-11. Fat hypertrophy was also implicated in relation to a
rectus abdomens deep inferior epigastric perforator flap for pharyngeal reconstruction,
which manifested as a painless enlarging neck mass!?. Age of receiving fat transfer
ranged from 8 to 73 years, with time to hypertrophy ranging from 3 months to 10 years.
Management consisted of liposuction or fat de-bulking procedures, as conservative
management with weight loss was ineffective and delayed definitive treatment. Volume
of fat removed ranged from 10mL to 250mL, and repeated procedures were required in
some cases due to recurrence® 13, Most cases were attributed to concurrent weight gain or
in conjunction with a growth spurt. Table 2 summarises the findings.

Consequences of increased graft bulk were dependent on the recipient site. Presenting
complaints included obstructive sleep apnoea after pharyngeal wall fat grafting for velo-
pharyngeal incompetence?, inability to have sexual intercourse due to reconstruction of
the cutaneous penile sheath!?, and an enlarging mass on follow-up imaging following
reconstruction after tumour excision which had to be differentiated from tumour
recurrencel®12, There was significant psychosocial burden as a consequence of the fat
hypertrophy, as was reported in our patient. Liposuction of the graft tissue was
complicated in the case of penile sheath reconstruction where there was necrosis of the
cutaneous tissue, which required further skin grafting with artificial dermis!?!.

Adipose tissue is a complex organ, which plays a major role in energy and nutrient
homeostasis and has a unigque capacity to change its dimensions to a significant degree,



and it has been suggested that there are depot-specific differences in adipocyte
physiology!*. In response to over-nutrition there is an increase in adipocyte cell size
(hypertrophy) or recruitment of new adipocytes (hyperplasia). Studies have suggested
that adipose depots first expand by hypertrophy until a threshold is reached from when
hyperplasia occurs!®. Other studies determine that processes differ depending on depot
location!® or that adipocyte number becomes fixed at childhood or early adulthood and
that hypertrophy is the main process thereafter!’”. Two theories exist regarding the
survival of transplanted fat cells. The host replacement theory suggests that all
transplanted fat cells fail to survive and are engulfed by host histiocytes, which become
new adipose cells. The cell survival theory suggests that transferred fat cells retain their
original storage potential with rapid changes in weight gain or lipogenesis cycle!®. The
findings of fat hypertrophy in conjunction with overall weight gain is more compatible
with the latter theory, where the depot-specific response to changes in nutrient intake
through fat hypertrophy or hyperplasia is retained regardless of location of transfer.
Therefore changes in the lower-limb body fat in our patient as a response to improved
nutrition, had direct effect on the fat harvested from the thighs and transferred to the
hemiface. When faced with the choice of harvesting from different fat depots, it may
benefit the surgeon to understand the pattern of weight gain specific to the individual
patient, and depending on the recipient site and end goal of the fat transfer procedure, this
knowledge may serve to guide appropriate depot choice. Informing the patient of this
tendency would aid in faster recognition and relevant investigation.

In our patient the fat hypertrophy was clearly prominent in the cheek despite fat being
transferred to multiple sites in the hemiface, suggesting that despite the identical fat
harvest depot location, the recipient location plays a part in fat retention and consequent
hypertrophy in the case of our patient. A study looking at fat retention according to site-
specific facial compartments have identified the cheek unit as an independently positive
predictor of fat retention, whereas the forehead unit was independently negativel®. The
lips, glabella and temporal regions were also noted to yield poor fat retention compared
to the malar and cheek regions?9-2!, suggesting that the areas subjected to movement is
inversely correlated to fat retention. To counteract this, Kanchwala et al. 2! injected botox
into the glabella a week prior to fat injection and found a drastic improvement in results.

5 Conclusion

Fat transfer is becoming increasingly used as the treatment of choice for soft tissue
augmentation. Fat hypertrophy of the transplanted fat graft is a less widely recognised
complication of this procedure. Our case study demonstrates that surgeons choosing this
treatment modality should be aware of this complication to facilitate early recognition,
particularly in functional areas and for discernment between potential tumour recurrence,
and for appropriate intervention, which ultimately requires liposuction or direct excision.
Patients should be made aware of this complication and that management may require
more than one procedure due to recurrence. Alternatively, maintaining a lipid-rich diet
may prove effective to retain graft bulk and prevent the post-operative resorption of
transplanted fat.
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Figure Legends

Figures la-1c: Female patient aged 32 presenting with hemifacial atrophy, pre-operative

Figures 2a-2b: Magnetic resonance imaging of head showing left-sided fat hypertrophy, 1
months post-operative 7t fat transfer




Figures 3a-3c: Female patient aged 35, 2 months post-operative 41" fat transfer




Figures 5a-5c: Female patient aged 37, 6 months post-operative 7t" fat transfer

Figures 6a-6¢: Female patient aged 38, 16 months post-operative 7t" fat transfer




Figures 7a-7c: Female patient aged 40, 14 months postoperative 2" fat liposuction

Tables

Table 1: Summary of fat transfer procedure details

Fat transfer Patient Age at Time | Total Volume of Fat - .
procedures Date of Procedure of Procedure (Years) | Transferred (mL) Recipient Site
1 September 2009 32 43 Infra-orbital area, nasolabial fold, mandibular area
2 October 2010 34 45 Hemiface, lips, chin
3 QOctober 2011 35 40 Upper lip, cheek, chin, temple
4 May 2012 35 43 Hemiface
5 October 2012 36 32.5 Alar, chin
6 June 2013 36 22 Alar, chin, upper lip
7 December 2013 37 11 Retro-orbital area, upper evelid and inner canthus, lower eyelid, nasolabial fold
Table 2: Summary of case studies reporting fat hypertrophy in literature to date
Author Age | Sex Fat Donor Site Fat Recipient Site Volmme of Fat Thmue for Treatment Cause
Transfer Hypertrophy
Anis et al. (10) 56 M Abdomen Dural opening Free fat graft 2 years - Weight gain 8kg
Duhoux et al. (7) 47 | F | Glutcalifemoral | TO™ gg:ff“ppcr 10mL 1 year 10mL debulking Weight gain 15kg
Hunstad et al. (5) 9 M Abdomen Hemiface 13mL <4 years Liposuction Significant 'gruwth‘ spurt
and weight gain
Latoni et al. (8) 13 F Abdomen /thigh Lateral thigh 75mL 15 months 40mL liposuction Weight gain 4.5kg
Miller and Popp (6) 19 F Abdomen Forehead 20mL 10 years Liposuction Weight gain 6.8kg
Moullot et al. (11) 30 | M | Abdomen/thigh Penile shaft 370mL over 3 4 years 250mL liposuction Weight gain 16kg

sessions

Improved nutritional
Roarke and Nguyen (12) 73 M [DIEP flap] [Pharyngeal Flap] NA - - intake and resultant

weight gain

>15mL li ti
mL posuchon No change in weight or

Rousvoal et al. (13) 42 M Abdomen Malar/nasolabial 15mL 3 months over 2 sessions due . . 4
antiretroviral regime
to recurrence
Taupin et al. (4) 13 F Abdomen Hemiface $2mL. over 3 5 years Observation and Weight gain 10kg

scssions change in lifestyle
10mL debulking
1 year then 7mL debulking Weight gain 16.7kg

16 months later

Posterior pharyngeal 12mL over 2

Teixeira et al. (9) 8 M Abdomen .
wall sessions




