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Background: Fat injection for soft tissue augmentation is a common procedure in plastic surgery. Because the limitation of fat

injection is its resorption, understanding how different handling techniques affect adipocyte survival is crucial to optimizing

long-term results.

Objective: In this study; we sought to determine the effect of aspiration and injection cannula diameters on adipocyte viability.

Methods: Fat aspiration samples were obtained from 6 female patients undergoing abdominoplasty. Viable adipocytes were

counted at fat suspension, which was obtained with 2-, 3-, and 4-mm–diameter aspiration cannulas and injected with 1.6-, 2-,

and 2.5-mm–diameter injection cannulas.

Results: A greater number of viable adipocytes were detected using a 4-mm–diameter aspiration cannula (419 � 104 cell/1

mL, P < .05) and a 2.5-mm–diameter injection cannula (410 � 104 cell/ 1 mL, P < .05).

Conclusions: The use of wider-diameter cannulas can potentially improve fat graft survival and reduce fat graft resorption.

(Aesthetic Surg J 2006;26:287-289.)
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Fat injection was first reported by Neuber1 in 1831,
but it was Lexer2 who first documented and pub-
lished his results. Since then, much clinical experi-

ence has been gained concerning the application of
different techniques of fat grafting. Following  the devel-
opment of the lipoplasty techniques that enabled harvest-
ing of fat via a cannula under vacuum, the used of
aspirated fat for soft tissue augmentation became wide-
spread in plastic surgery.3-7 But unfortunately, fat injec-
tion often has unreliable long-term results because of
resorption and volume loss.

Various studies have demonstrated that specimen
handling, type of cannula, body region aspirated, and
anatomic characteristics of patients all affect the
degree of resorption of injected fat.5-9 In particular,
reduction of trauma during aspiration appears to result
in harvesting of a greater number of viable adipocytes
and, consequently, in more consistent long-term vol-
ume maintenance. Lastly, histologic studies have con-
firmed the presence of more viable cells when a graft
has been harvested using wider-diameter cannulas at
lower negative pressures.7 Our quantitative study was
conducted to investigate the effect of cannula diame-
ters on adipocyte viability during the process of aspira-
tion and injection.

Materials and Methods

Fat aspiration samples were harvested from 6 healthy
women, ranging in age from 31 to 56 years (mean, 36.7
years), who were undergoing selective abdominoplasty.
Aspiration was performed using a 65-cc syringe and
Accelerator-type 2-, 3-, and 4-mm aspiration cannulas
with a blunt tip and 1 hole proximally (Figure 1). Dry
technique was used in the aspiration because many
authors have noted the negative effect of local anesthetic
on the survival of fat cells.10-11

First, the 2 cc of fat obtained with the aspiration can-
nulas was injected into the 3 different tubes using these
same cannulas. The aspirated fat was sequentially inject-
ed to 9 different tubes (2 cc fat suspension for each
tube), using a 10-cc syringe and Coleman-type 1.6-, 2-,
and 2.5-mm injection cannulas with a blunt tip and 1
hole proximally. Then 2 mL of DMEMF-12 cell culture
medium fluid was added to each of the tubes, and the fat
suspensions were centrifuged at 1000 rpm for 5 minutes.
The trigliceride layer was extracted and a 1-cc sample of
adipose aspirate was taken from the top layer of the fat
segment. After 1 hour of collagenase digestion, the speci-
mens were stained with 1:1 diluted trypan blue vital
stain 0.4% solution, and the number of viable adipocytes
were counted with a hemocytometer under �40 magnifi-

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/26/3/287/205259 by guest on 23 April 2024



288 A e s t h e t i c  S u r g e r y  J o u r n a l  ~  M A Y / J U N E 2 0 0 6 Volume 26, Number 3

S C I E N T I F I C F O R U M

Figure 1. Aspiration and injection cannulas with different diameters. (L, 2, 3, and 4 mm; liposuction cannulas with 3 different diameters, I, 1.6, 2, and
2.5 mm; injection cannulas with 3 different diameters.)

Figure 2. Note that more than 2 times as many viable cells were found in fat that was aspirated with a 4-mm–diameter cannula compared with the 2-
mm–diameter cannula (P < .05), and more than 1.5 times as many viable cells were found in fat injected with a 2.5-mm–diameter injection cannula
compared with the 1.6-mm–diameter cannula (P < .05).
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cation. Statistical analysis was performed with Wilcoxon
matched-pairs signed rank test.

Results
A total of 12 fat injection specimens for each individ-

ual were obtained, for a total of 72 specimens available
for analysis. The fat suspension that was aspirated with a
4-mm–diameter aspiration cannula had 216% more
viable adipocytes than the fat suspension that was aspi-
rated with a 2-mm–diameter aspiration cannula (P <
.05). The fat suspension that was injected with a 2.5-
mm–diameter injection cannula had 150% more viable
adipocytes than the fat suspension that was injected with
a 1.6-mm–diameter injection cannula (P < .05). No sig-
nificant differences were detected between 1.6- and 2-
mm–diameter injection cannulas (Figure 2). The
obtained results provided quantitative proof that fat sus-
pension obtained and injected with wider-diameter can-
nulas had more viable adipocytes.

Discussion
Although the use of aspirated fat as a fat graft for tis-

sue augmentation has become very popular, partial
resorption and less than completely satisfactory results
have led to the development of several techniques direct-
ed at decreasing trauma affecting the adipocytes.
Fournier9 compared the No. 10, 12, and 14 cannulas
with respect to fat graft survival and stated that best
results were obtained with the No. 14 cannula. We
believe the highest number of viable adipocytes is found
in aspirated and injected fat harvested using wider-diam-
eter cannulas, because adipocytes that undergo cellular
disruption as a result of mechanical manipulation or
osmotic forces will be less dense if wider-diameter can-
nulas are used.

Conclusion
Increasing the diameters of aspiration and injection

cannulas to minimize trauma on the adipocytes may
improve the number of viable transplanted adipocytes
and, therefore, improve fat graft survival. ■
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