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A Skewered Flap Technique for Fat Grafting in Abdominal Flap Breast 
Reconstruction

Yuki Otsuki, MD, PhD; Takashi Nuri, MD, PhD; Tatsuya Ichida, MD; Koichi Ueda, MD, PhD

One of the most common techniques for breast recon-
struction is a flap from the abdominal area, includ-

ing a transverse rectus abdominis myocutaneous (TRAM) 
flap1 and deep inferior epigastric perforator (DIEP) flap.2 
When performing breast reconstruction using these 
flaps, fat grafting is sometimes used for partial volume 
supplementation.3 Harvesting adipose tissue from the dis-
carded flaps has been reported as an efficient method for 
harvesting fat tissue.4 This report focuses on our original 
technique for harvesting fat from the removed flap.

When liposuction was performed from the removed 
flap, it was unstable because it had already been detached 
from the body. Furthermore, the cannula tip may pen-
etrate the subcutaneous fat side, making fat harvesting 
difficult. Therefore, we devised a technique to make 
it easier, as follows. After elevation of these flaps, we 
evaluated flap perfusion using real-time intraoperative 
visualization with near-infrared light fluorescence with 
indocyanine green. The poor blood perfusion areas of 
the flap were identified5 and discarded. The removed 
flap was rolled into a cylindrical shape, and a liposuc-
tion cannula was then inserted into the rolled flap. The 
rolled flap was grabbed in the surgeon’s left hand, and 
the liposuction process was performed. [See Video 
(online), which displays fat harvesting.] This technique 
was performed for seven patients who underwent uni-
lateral breast reconstruction with unilateral abdominal 
flaps (five pedicled TRAM flaps and two DIEP flaps), and 
20–42 mL of fat was injected to the upper pole, where 
volume was insufficient as needed. 

This technique, which we named the skewered flap 
technique, makes it easy for liposuction from discarded 
flaps because the surgeons can grab the flaps in their 
hands to fix them easily. Furthermore, when the flap was 
rolled and the cannula was inserted through it, the skin 
flap could cover the cannula around its entire circumfer-
ence, preventing the cannula tip from penetrating the 
subcutaneous fat (Fig. 1). Furthermore, during the DIEP 

flap procedure, two surgeons worked together, with one 
performing the vascular anastomosis and the other har-
vesting fat from the discarded flap at a different site simul-
taneously without disrupting the microsurgical field. In 
addition, during the pedicle TRAM flap procedure, while 
one surgeon transferred the flap from the abdomen to the 
chest through a subcutaneous tunnel, the other surgeon 
harvested fat from the discarded flap outside of the sur-
gical field at the same time. Further, it does not require 
donor sites, resulting in minimal invasion for the patients 
and no additional medical devices and costs.

The limitation of the study is that the technique was 
applied for seven cases. Although it is possible to harvest 
fat tissue more than the amount injected this time, if a 
unilateral DIEP flap with fat graft is expected to result in 
a significantly insufficient breast volume, a bilateral DIEP 
flap should be used.

In conclusion, we believe that fat harvesting from dis-
carded flaps is a useful adjunct to breast reconstruction 
with abdominal flaps, and that our harvesting technique 
facilitates fat harvesting from them.

Yuki Otsuki, MD, PhD
Department of Plastic and Reconstructive Surgery
Osaka Medical and Pharmaceutical University 2-7

Daigakucho, Takatsuki City
Osaka 569-8686, Japan

E-mail: yuuki.ootsuki@ompu.ac.jp

DISCLOSURE
The authors have no financial interest to declare in relation to 

the content of this article.

REFERENCES
 1. Serletti JM. Breast reconstruction with the TRAM flap: pedicled 

and free. J Surg Oncol. 2006;94:532–537. 
 2. Granzow JW, Levine JL, Chiu ES, et al. Breast reconstruction 

with the deep inferior epigastric perforator flap: history and 
an update on current technique. J Plast Reconstr Aesthet Surg. 
2006;59:571–579. 

 3. Laporta R, Longo B, Sorotos M, et al. Breast reconstruction 
with delayed fat-graft-augmented DIEP flap in patients with 
insufficient donor-site volume. Aesthetic Plast Surg. 2015;39: 
339–349. 

 4. Sowa Y, Kodama T, Morita D, et al. Fat grafting with harvesting 
from zone IV in the DIEP flap. Eplasty. 2019;19:ic14.

 5. Holm C, Mayr M, Höfter E, et al. Perfusion zones of the DIEP 
flap revisited: a clinical study. Plast Reconstr Surg. 2006;117: 
37–43. 

From the Department of Plastic and Reconstructive Surgery, Osaka 
Medical and Pharmaceutical University, Osaka, Japan.
Received for publication February 1, 2024; accepted March 13, 
2024.
Copyright © 2024 The Authors. Published by Wolters Kluwer Health, 
Inc. on behalf of The American Society of Plastic Surgeons. This 
is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial-No Derivatives License 4.0 
(CCBY-NC-ND), where it is permissible to download and share the 
work provided it is properly cited. The work cannot be changed in 
any way or used commercially without permission from the journal.
Plast Reconstr Surg Glob Open 2024; 12:e5762; doi: 10.1097/
GOX.0000000000005762; Published online 19 April 2024.

Related Digital Media are available in the full-text 
version of the article on www.PRSGlobalOpen.com.

Breast
Viewpoint

4

12

19April2024

19

April
2024

mailto:yuuki.ootsuki@ompu.ac.jp
https://doi.org/10.1002/jso.20492
https://doi.org/10.1002/jso.20492
https://doi.org/10.1016/j.bjps.2006.01.004
https://doi.org/10.1016/j.bjps.2006.01.004
https://doi.org/10.1016/j.bjps.2006.01.004
https://doi.org/10.1016/j.bjps.2006.01.004
https://doi.org/10.1007/s00266-015-0475-y
https://doi.org/10.1007/s00266-015-0475-y
https://doi.org/10.1007/s00266-015-0475-y
https://doi.org/10.1007/s00266-015-0475-y
https://doi.org/pubmed.ncbi.nlm.nih.gov/31217833
https://doi.org/pubmed.ncbi.nlm.nih.gov/31217833
https://doi.org/10.1097/01.prs.0000185867.84172.c0
https://doi.org/10.1097/01.prs.0000185867.84172.c0
https://doi.org/10.1097/01.prs.0000185867.84172.c0
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1097/GOX.0000000000005762
https://doi.org/10.1097/GOX.0000000000005762
www.PRSGlobalOpen.com


PRS Global Open • 2024

2

Fig. 1. illustration showing fat harvesting as usual from a discarded flap. A, the cannula easily perforates the fat side of the flap, making 
it difficult to suction. B, illustration showing our method of fat harvesting, in which the skin flap could cover the cannula around its entire 
circumference, preventing the cannula tip from penetrating the subcutaneous fat, making suctioning easy, even if the fat layer of the flap 
is thin.


