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Weight gain is associated with an increase of the fa-
cial fat graft volume in young patients.1 In case of 
unilateral fat grafting, volume changes of the fat 

graft can result in new undesirable asymmetry. In young 
female patients, pregnancy can be expected. Weight gain 
during pregnancy is more complex and does not just en-
tail an increase in adipose tissue.2 The aim of this case re-
port was to objectify the volumetric effect of pregnancy on 
a facial fat graft.

CASE	PRESENTATION
A 24-year-old woman was diagnosed with an amelo-

blastoma on the right side of the mandible at the age 
of 20 years. After reconstruction with a free vascularized 
fibula graft with dental implants,1 a soft tissue deficiency 
remained in the region of the right mandibular body and 
angle (Fig. 1; T0).

Fat	Graft	Procedure
Fat grafting was performed under local anesthesia. The 

donor site, the inner knee on both sides, was infiltrated 

with tumescent solution (5-ml xylocaine 2% in 45-ml Ring-
ers lactate). Adipose tissue was harvested manually using a 
Sorensen cannula (Tulip Medical, San Diego, Calif.) under 
negative pressure. The harvested tissue was processed with 
Puregraft 50 (Cytori, San Diego, Calif.) according to the 
manufacturer’s protocol. A total of 7 ml of processed adipose 
tissue was injected with a 0.9 mm blunt cannula subcutane-
ously in the right mandibular region. Preoperative photo-
graphs and 3-dimensional stereophotogrammetry (3dMD, 
London, United Kingdom) pictures were taken (Table 1).

Follow-up
At the first routine control visit, 7 weeks after the pro-

cedure, the patient reported that she was approximately 
3 weeks pregnant. Additional regular and 3-dimensional 
photographs were taken at 7 weeks (first trimester, T1), 
6 months (second trimester, T2), 9 months (third trimes-
ter, T3), and 14 months (4 months after delivery, T4) after 
grafting. The patient’s weight changed from 64 kg preoper-
atively to 61 kg (T2), 74 kg (T3), 79 kg (T4), and 70 kg (T5) 
(Table 1). Weight gain and general facial volume gain were 
most evident in the second and third trimesters. The fat 
graft in the mandibular region was detectable on all post-
operative images that were projected over the preoperative 
3-dimensional photograph (not shown). The gain in vol-
ume of the fat graft was equal to the gain in other areas 
such as the zygomatic region during pregnancy (Fig. 1).

DISCUSSION
Despite hormonal and weight changes during preg-

nancy, substantial volume changes were not detected 
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Summary: Weight gain can affect the volume of a facial fat graft, resulting in unfa-
vorable asymmetries. Weight gain during pregnancy is more complex and does not 
just entail an increase in adipose tissue. This case report objectifies whether preg-
nancy results in volume changes of a facial fat graft. A 24-year-old woman received 
a fat graft (7 ml) in the mandibular area to mask a volume deficiency. This defi-
ciency occurred after a fibula reconstruction of a mandibular defect resulting from 
the removal of an ameloblastoma. The patient became pregnant 3 weeks after the 
fat graft procedure. Standardized 3-dimensional photographs (3dMD) were avail-
able preoperatively and at 7 weeks (first trimester), 6 months (second trimester), 9 
months (third trimester), and 14 months (4 months after delivery) postoperatively. 
Three-dimensional analysis revealed that no substantial volume changes of the fat 
graft occurred during pregnancy other than the overall proportional gain in facial 
volume. Pregnancy apparently does not affect the volume of a small unilateral fat 
graft applied in the facial region. (Plast Reconstr Surg Glob Open 2019;7:2358; doi: 
10.1097/GOX.0000000000002358; Published online 30 September 2019.)
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in the facial fat graft applied in the mandibular region. 
The changes in the fat graft area were comparable to the 
changes in other tissues in the facial region during preg-
nancy in terms of volume gain.

As mentioned earlier, Taupin et al1 reported that young 
patients with unilateral fat grafts are at risk of undesirable 
volume changes of a fat graft after weight gain. Growth in 
length and width cannot always be predicted for future 
life. Nevertheless, knowledge about weight gain and preg-
nancy in relation to fat grafting would be helpful to pre-
vent undesirable asymmetries in young patients. Based on 
our case, pregnancy does not seem to be a major factor.

The average gain in body weight during pregnancy is 
10.8–12 kg, with an estimated increase of 6%–7% of body 
fat.3 The percentage of fat tissue increases slowly until the 
24th week of gestation and remains stable after that until 
the time of delivery.2 In contrast to fat percentage gain, 
extracellular fluid increases from the 24th week until the 
40th week of gestation, resulting in a weight gain of ap-
proximately 1.5 kg.2 In our case, the extra volume gain 
around the cheeks on both sides was observed in the sec-
ond and third trimesters. It is unclear whether the fat or 
the extracellular fluid caused this bilateral volume gain in 
the face.

In our case, subcutaneous adipose tissue from the in-
ner knee was used for fat grafting. In women, femoral 
subcutaneous adipose tissue is comparable to abdomi-
nal subcutaneous adipose tissue with regard to fat local 

 thickness and number of adipocytes.4,5 Although no litera-
ture is available about changes in subcutaneous femoral 
adipose tissue during pregnancy, if any, it has been shown 
that the increase of abdominal fat during pregnancy is a 
result of an accumulation of visceral adipose tissue and 
not caused by accumulation of subcutaneous abdominal 
adipose tissue during pregnancy.6,7 This conclusion is in 
line with our finding that the subcutaneous fat graft did 
not increase in volume during pregnancy.

An animal study by Mok et al8 stated that high estro-
gen levels during fat graft transplantation did not lead to 
higher volume retention in mice. High estrogen is related 
to a lower acute inflammation response because it inhibits 
neutrophils and M1 macrophages. However, in their study, 
some mice had low and some high estrogen levels at the 
time of transplantation and were followed up at 4 and 12 
weeks. In our case, high estrogen levels occurred 3 weeks 
after the transplantation due to pregnancy onset at that 
time. We presume that the acute inflammation response 
was not lower due to this 3-week gap between injection of 
the fat graft and the conception.

The fat graft did not increase disproportionally during 
pregnancy, but this observation can be criticized. First, it is 
possible that the fat graft increased in volume due to preg-
nancy, but at the same time, it decreased due to physiologic 
fat graft remodeling. It is known that during the first months 
after transplantation, volume of a fat graft will decrease.9–11 
Second, a low amount of 7 ml of fat was injected and changes 

Fig. 1. three-dimensional volumetric analysis of the facial fat graft during pregnancy. Color map of the 
postoperative 3D photographs projected over the first trimester 3D photograph (t1). the matches of 
the 3dMD. Color scale: green is −6 mm distance in relation to the t0 3D photograph; blue is no differ-
ence in relation to t1 the 3dMD photograph; and red is +6 mm distance in relation to the t1 3D pho-
tograph. No extra red-/purple-colored areas were detected in the area of the fat graft in relation to the 
cheek area. Matching of photographs was based on a t-shaped area of the forehead and nose. all RMs 
scores were lower than 0.5. RMs under 0.50 was assumed to represent an accurate match.

Table 1. Follow-up Details

Time Visit
Time	in	Relation	to	

Pregnancy
Days	after		
Procedure Weight	(kg)

17β	Estradiol	Level	
Serum	(nmol/L)

Accuracy	3D	
Analysis:	RMS	to		

T2	(Fig.	2)

T0 Preoperative −3 wk 0 64 0.0179* -
T1 First trimester +3 wk 42 61  -
T2 Second trimester +22 wk 175 74  0.31
T3 Third trimester +37 wk 280 79  0.43
T4 After delivery 8 wk after delivery 357 70  0.38
The matches of the 3dMD photographs were based on a T-shaped area of the forehead and nose. A RMS under 0.50 was assumed to represent an accurate match.
*Not pregnant: reference first trimester level 0.563–11.6 nmol/L.
RMS, root mean square.
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within the graft might not become visible. However, with the 
very accurate 3-dimensional imaging techniques, we applied 
minor changes that were detected in this case. Finally, the 
unnoticeable difference in volume could be a result of the 
presence of scar tissue of the reconstructed area.

Our case showed that a unilateral small facial fat graft did 
not undergo noticeable volumetric changes during pregnan-
cy. This presumption is based on a single case, however. To im-
prove scientific evidence, larger studies are needed to objectify 
possible volume changes of facial fat grafts during pregnancy.

A. Jorien Tuin, MD
Department of Oral & Maxillofacial Surgery

University Medical Center Groningen
University of Groningen

Postbus 30.001
9700 RB Groningen, The Netherlands

E-mail: a.j.tuin@umcg.nl

PATIENT	CONSENT
The patient was included in the prospective study “predictors 

of volumetric outcome and patient satisfaction of lipofilling” reg-
istered under number NTR5325 in the Dutch Trial Register. The 
patient signed an extra informed consent to publish photographs 
in this article.
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