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ABSTRACT

Material: The present study included two randomized
prospective studies (both clinical and histological) on 50
patients (42 females and 8 males) to evaluate the behavior of
injected fat subcutaneously through one year follow-up.

Methods: All patients underwent preoperative evaluation
by CT scan to measure subcutaneous fat volume and this was
repeated after three, six and twelve months from fat injection.
Also histological assessment of grafted fat was done in ten
patients through true cut biopsy taken one year after fat
injection and examined underlight microscope after staining
with H&E, Sudan III and oil red O stains. Patients were
divided into two groups: Aesthetic and reconstructive and fat
injection was done by Coleman structural fat grafting tech-
nique.

Results: Showed no statistical significant difference
between the two groups as regards the degree of fat resorption
at three, six and twelve months postoperatively but there was
a higher rate of clinical and pathological complications among
the reconstruction group due to less optimum recipient bed
as regards scar tissue and more tissue ischemia.

Conclusion: The CT scan proved to be a valuable objective
device for estimation of volume of fat graft which enables
the surgeon to know exactly the amount of fat needed to be
injected in a second session to have patient satisfaction.

INTRODUCTION

Fat grafts are used for soft tissue augmentation
of various anatomic regions, most frequently for
improvement of facial contours [1]. Most investi-
gators believe that fat, as autologous tissue, can
be considered the ideal soft-tissue filler because
it is abundant, readily available, inexpensive, host
compatible, and can be harvested easily and repeat-
edly [2].

Resorption of the fat grafts is the main problem,
and several different procedures have been de-
scribed to minimize this phenomenon [1]. The most
acceptable explanation for absorption has been
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based on Peer’s cell survival theory, which states
that the number of viable adipocytes at the time
of transplantation may correlate with ultimate fat
graft survival volume, so the harvested and pro-
cessed fat must remain viable before implantation
[2,3].

In 1994, Coleman first described his technique,
which uses a syringe, cannula, and centrifuge for
structural fat grafting [2]. The lack of objective
measurements of fat graft viability may be one of
the reasons why plastic surgeons are still skeptical
about fat transplantation [3].

Recent publications show a resorption rate of
20% to 90%, but these statistics are not based on
objective measurements [3-5].

To prevent fat resorption, fat grafts should be
harvested without deforming adipocytes, and an
abundantly vascularized recipient site should be
provided [6].

The neovascularization stage for skin grafts
begins at the fourth day on well-prepared granula-
tion tissue, and a similar mechanism is also valid
for fat grafts [1].

There are numerous publications reporting on
histological measures of fat graft viability in ani-
mals but there are few such reports in humans
because of the invasive evaluation methods, there-
fore a very limited number of patients have been
evaluated and the results of non-invasive methods
are merely descriptive as it is difficult to quantify
the long term volumetric effects of fat grafts over
time [3]. In order to determine fat graft viability,
CT scans were used volumetrically to measure fat
tissue as it evolves in the treated area over time as
it can distinguish fat density from all other tissues
with more exact measurements than those of MRI
[3].



The objective of this study was to study the
behavior of grafted fat by clinical, histological and
radiological studies through one year follow-up.

PATIENTS AND METHODS

The present study included two randomized
prospective studies both clinical (including radio-
logical) and histological. The study included fifty
patients presented to Mansoura University Hospitals
and Matareya Teaching Hospital from January
2010 to December 2012. The cases included 8
males and 42 females and their ages ranged between
22 to 68 years. The cases were classified according
to the pathology into reconstruction group (24
cases) and aesthetic group (26 cases). In each case
the followings were fulfilled: Analysis of the pa-
tient’s complaint, complete medical examination,
preoperative, postoperative and follow-up photo-
graphs after three months, six months, and up to
one year after fat injection were taken. CT scan
was done for each case preoperatively, at three
months, six months and one year post operatively
to evaluate the volume of subcutaneous fat before
and up to one year after fat injection using specific
software (VOLUME in a Leonardo VD30B work-
station) in Siemens AG, Berlin, Germany CT scan-
ner. All cases were done under general anaesthesia
using the Coleman structural fat grafting technique
as saline-adrenaline 1:200000 was infiltrated sub-
cutaneously in a volume similar to the volume of
fat to be harvested and fat was harvested from
several regions including abdomen, thighs, and
buttocks using Coleman fat harvesting 2mm blunt
tip cannula (Byron Medical Inc., Tucson AZ) con-
nected to a ten mL syringe to obtain –0.5 atmo-
spheric pressure by pulling the plunger slowly.
Centrifugation of fat was done at 3000rpm for
3min. to separate fat into 3 layers; upper layer of
oil (free fatty acids) to be decanted, middle fat
layer and lower fluid layer (also to be decanted).
Fat was injected in the form of streaks during
withdrawal of Coleman fat injecting blunt style I
cannula number 17 (Byron Medical Inc., Tucson
AZ) in 3 layers (superficial subdermal, superficial
subcutaneous, and deep intramuscular (in case of
deep contour defects only). The end point of injec-
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tion was slight overcorrection and the procedure
was repeated according to the clinical improvement
with an interval of six months. Samples for histo-
logical evaluation of the fat grafts were obtained
by true cut biopsy before and one year after fat
grafting and were examined under light microscopy
using haematoxylin & eosin, Sudan III and oil red-
O stains. In every specimen, each of the following
items were evaluated; necrosis, fibrosis, revascu-
larization, cyst formation and calcification. The
collected data was revised, coded, tabulated and
introduced to PC using Statistical Package for
Social Science (SPSS 15.0.1) calculating mean
values, standard deviation (SD), and Mann Whitney
test (U test) was applied for non parametric vari-
ables and Wilcoxon signed rank test was applied
to compare between the degree of fat resorption
among aesthetic and reconstruction groups (p-
value less than 0.05 is significant).

RESULTS

We compared the degree of fat resorption among
the patients of each group (aesthetic and recon-
structive) at three months, six months, and at twelve
months after fat injection separately but we found
no statistical significant difference between the
three points of time and then we compared the rate
of fat resorption between the two groups and we
also found no statistical significant difference
between the two groups at three, six and twelve
months after fat injection (as shown in Table (1).
We noticed fat necrosis in ten cases all of them
were in the reconstruction group. There was cyst
formation in two cases of aesthetic breast augmen-
tation (Fig. 5) and severe infection occurred in two
cases of breast reconstruction after quadrantectomy.
This massive infection may be due to skin devital-
ization by previous irradiation. Skin sloughing was
a major complication after fat injection under a
full thickness skin graft of the arm and this may
be due to subcutaneous dissection to create a pocket
for fat injection that led to skin ischemia and
sloughing. We found a statistical significant differ-
ence among the patients of both groups as regards
the rate of complications with the reconstructive
group having a higher rate (p-value <0.05) (as
shown in Figs. 1, 2).

Table (1): Comparison between the two groups as regards percent of fat resorption at 3, 6 and 12 months after fat injection.

Percent of fat resorption at 3 months
Percent of fat resorption at 6 months
Percent of fat resorption at 12 months

Aesthetic group

Median

15
24
30

±SD

15.1
16.1
16.4

Mean

19.0
28.1
34.7

Group

22.7
28.7
36.3

15.8
15.5
14.8

21
27
33

Reconstructive group

Mean ±SD Median

p

.321

.756

.540

Sig.

NS
NS
NS

*Mann Whitney test.
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Fig. (3): A 37 year-old female patient with facial lipoatrophy. (A) Preoperative photograph. (A’) Preoperative CT scan. (B) 3 months postoperative
photograph. (B’) CT scan at 3 months postoperatively. (C) 12 months postoperative photograph .  (C’) CT scan at 12 months
postoperatively.

(A) (B) (C)

(A’) (B’) (C’)

Fig. (2): Description of complications among reconstructive group
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Fig. (1): Description of complications among aesthetic group.
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