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Abstract 

Background The deep inferior epigastric perforator (DIEP) flap for autologous breast reconstruction is associ‑
ated with higher patient satisfaction and fewer abdominal morbidities at the donor site than the transverse rectus 
abdominis myocutaneous flap. However, abdominal bulging occurs at a certain frequency, and there is no established 
treatment. Here, we present a case of laparoscopic hernia repair using the enhanced‑view totally extraperitoneal 
(eTEP) method in a patient with a lower abdominal bulge after DIEP flap reconstruction.

Case presentation.

A 53‑year‑old woman underwent left nipple‑sparing mastectomy, left axillary lymph node dissection, and breast 
reconstruction with a DIEP flap for left breast cancer 3 years previously. We performed an eTEP method for an abdomi‑
nal bulge. The absence of a hernia sac facilitated dissection of the retrorectal space, and a left‑sided transversus 
abdominis release was performed, followed by mesh placement. No postoperative abdominal bulging was observed.

Conclusions Using the eTEP method for repairing an abdominal bulge after DIEP flap reconstruction is advanta‑
geous because it facilitates a relatively straightforward dissection of a wide area of the retrorectal space without a her‑
nia sac.
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Background
The deep inferior epigastric perforator (DIEP) flap is 
commonly used for autologous breast reconstruction 
because it increases patient satisfaction [1]. The DIEP 
flap preserves the rectus abdominis muscle and ante-
rior rectus sheath, resulting in reduced morbidity of the 
donor site hernia and bulge compared with the trans-
verse rectus abdominis myocutaneous (TRAM) flap [2–
4]. However, abdominal wall bulging following DIEP flap 

placement, although infrequent, remains one of the most 
common morbidities, and there is currently no estab-
lished method for its probable prevention [5]. Enhanced 
view totally extraperitoneal (eTEP) repair is a new 
approach that facilitates extraperitoneal suture closure of 
defects and wide retrorectal mesh coverage with minimal 
penetrating fixation, and has recently gained popularity 
in abdominal hernia surgery [6, 7].

To the best of our knowledge, no other study has 
reported a case of eTEP repair in a patient with an 
abdominal bulge after DIEP flap breast reconstruction. 
Here, we report a case of post-DIEP flap breast recon-
struction of an abdominal bulge using eTEP repair.
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Case presentation
A 53-year-old Japanese woman presented with left-sided 
breast cancer. The tumor was diagnosed as T2N1M0 
stage IIB (estrogen receptor positive, progesterone recep-
tor negative, and human epidermal growth factor recep-
tor 2 positive). After neoadjuvant chemotherapy, the 
patient underwent left nipple-sparing mastectomy, left 
axillary lymph node dissection, and breast reconstruc-
tion with a DIEP flap, which is a type of free flap. She had 
received endocrine therapy for 3 years, and no evidence 
of breast cancer recurrence was found. However, 3 years 
postoperatively, she developed extensive distention in the 
left lower abdomen. Abdominal computed tomography 
revealed a left lower abdominal bulge attributed to atro-
phy of the left rectus abdominis muscle, with no evidence 
of fascial defects. Axial imaging revealed an abdomi-
nal bulge 9.5 cm wide (Fig. 1). A diagnosis of abdominal 
bulge after DIEP flap was made, and we decided to per-
form eTEP repair.

The patient was placed in a supine position with both 
arms tucked at the sides and the lower legs bent under 
general anesthesia. Figure  2 shows the port placement 
in this case. A 2-cm skin incision was made at port 1, a 
12-mm trocar was inserted into the left retrorectal space 
using the optical method, and pneumoperitoneum was 
performed at a pressure of 10  mmHg. The retrorec-
tal space was bluntly dissected, and 5-mm ports were 
inserted into the Port 2 and Port 3 positions with an 
endoscopic view. In the upper abdomen, the left posterior 

rectus sheath was incised through the preperitoneal 
space, and the right posterior rectus sheath was incised 
to access the right retrorectal space while preserving the 
linea alba. A 5-mm port was inserted into port 4. The pre-
peritoneal and bilateral retrorectal spaces were created 
from the cranial to the caudal direction. Dissection of the 
retrorectal space in the abdominal bulge was relatively 
straightforward (Fig.  3a), although some scarring was 
observed at the deep inferior epigastric perforator sam-
pling site. Although slight pneumoperitoneum occurred 
during dissection, the peritoneal defect was easily closed 
using 3–0 absorbable suture. The bilateral pubic bone 
and Cooper’s ligament were exposed, and the bilateral 
round ligaments were dissected (Fig. 3b). To provide suf-
ficient space for mesh reinforcement of the abdominal 
bulge, a transversus abdominis release (TAR) procedure 
was performed. This involved dissecting the left poste-
rior rectus sheath medial to the neurovascular bundle 
and dissecting between the transversus abdominis mus-
cle and transverse fascia. Finally, 20  cm × 20  cm mono-
filament polypropylene mesh  (Bard®) was placed in the 
retrorectal space, fixed to the bilateral Cooper’s ligament 
with nonabsorbable tacker  (Bard®  Capsure®) (Fig. 3c).

Figure 3d shows the mesh placement in this case. The 
operating time was 298 min, and the blood loss was 5 ml.

There were no postoperative complications or abdomi-
nal bulge recurrences after 2 months of follow-up (Fig. 4). 
The preoperative (Fig.  5a) and 2-month postoperative 

Fig. 1 Abdominal computed tomography. Abdominal computed 
tomography showing a left lower abdominal bulge attributed 
to atrophy of the left rectus abdominis muscle with no evidence 
of a fascial defect (yellow arrow)

Fig. 2 Schema of endoscopic ports placement. The abdominal bulge 
was located in the left lower abdomen
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(Fig. 5b) lateral views revealed that the abdominal bulge 
had improved. The patient was satisfied with the clinical 
outcome.

Discussion
DIEP flap, which is a free flap, preserves the rectus 
abdominis muscle and anterior rectus sheath, contribut-
ing to reduced donor site morbidity compared to TRAM 
flap, such as abdominal hernia and bulge [2–4]. However, 
the frequency of abdominal bulges has been reported 
to range from 1.6 to 33% [8–13]. An abdominal bulge is 
defined as abdominal wall laxity without an associated 
fascial defect [14]. Considering the significance of cos-
metic outcomes in breast reconstruction, an abdominal 
bulge has considerable impact on a patient’s quality of 
life. Some reports suggest that abdominal bulge may be 
reduced using a mesh [8, 9, 15], while other studies have 
indicated no significant effect [3, 10, 11, 16]. Currently, 
the effectiveness of using a mesh to address abdominal 
bulges remains inconclusive [5]. Although therapeutic 
interventions may be required in a few cases, there is cur-
rently no established treatment.

The laparoscopic intraperitoneal onlay mesh (IPOM) 
technique for abdominal hernia has been shown to 
reduce the risk of wound infection and hospital stay 

Fig. 3 Intraoperative endoscopic view from the cranial to the caudal direction. a Dissection of the left retrorectal space in the abdominal bulge 
was relatively straightforward. b The left pubic bone and Cooper’s ligament were exposed, and dissection of the left round ligaments were 
performed. c 20 cm × 20 cm monofilament polypropylene mesh  (Bard®) was placed in the retrorectal space, fixed to the bilateral Cooper’s ligament 
with nonabsorbable tacker  (Bard®  Capsure®). d Schema of mesh placement in the retrorectal space

Fig. 4 Postoperative abdominal computed tomography. Abdominal 
computed tomography revealed no abdominal bulge recurrence 
occurred after 2 months of follow‑up
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compared with the open technique [17]. However, 
IPOM causes serious intestine-related complications, 
such as intestinal adhesion and enterocutaneous fis-
tulas [18]. Furthermore, pain is a problem in both the 
early and late postoperative periods. It has been sug-
gested that postoperative pain is associated with double 
crown fixation and transfascial sutures in IPOM plus, 
with a reported residual chronic pain rate of 12% [19].

The eTEP technique is an adaptation of the Rives–
Stoppa technique that involves laparoscopic dissection 
of the bilateral retrorectal space [6, 7]. Placing the mesh 
in the retrorectal space prevents direct contact with 
the intra-abdominal organs, thereby reducing the risk 
of intestinal complications. Additionally, it obviates the 
need for Tucker fixation, thereby mitigating the risk of 
postoperative pain [20].

Currently, there is no established treatment protocol 
for abdominal bulges after DIEP flap breast reconstruc-
tion. While a consensus regarding the efficacy of mesh 
in preventing abdominal bulging is lacking after DIEP 
flap breast reconstruction [5], as an abdominal bulge 
occurs, its use to reinforce the weakened abdominal 
wall during surgical treatment is considered reason-
able. Haddock et  al. [16] reported mesh repair for the 
surgical treatment of an abdominal bulge after DIEP 
flap breast reconstruction but with mesh placement 
using onlay repair. However, in abdominal incisional 
hernia, onlay mesh repair is not recommended because 
of the high recurrence and infection rates [21]. For 
recurrence, retrorectal or underlay mesh repair is rec-
ommended [22]. Rhemtulla et al. [3] recommended ret-
rorectal mesh repair for abdominal hernia after DIEP 
flap breast reconstruction. Therefore, we selected the 

eTEP technique in this case according to abdominal 
hernia.

Harvesting DIEP flaps for breast reconstruction often 
involves extensive tissue removal, which may result in 
a bulky abdominal bulge. Given that the donor site for 
DIEP flap breast reconstruction is primarily in the lower 
abdomen, if the IPOM technique is used to reinforce 
the abdominal bulge, the mesh will extend to the pubic 
region, which is near the bladder and may cause fixation 
problems. The eTEP technique is advantageous in this 
regard as it allows for extensive dissection of the extra-
peritoneal space, including the bladder. A segment of the 
retrorectal space was dissected to access the deep inferior 
epigastric artery; however, most of the rectus abdominis 
muscle and anterior rectus sheath were not excised, 
facilitating the ease of dissection of the retrorectal space. 
Owing to the absence of the need for hernia dissection, 
the risk of pneumoperitoneum is low. If minor peritoneal 
injury occurs, it is minimal and easily repaired. Addi-
tionally, closure of the hernia defect is unnecessary. This 
suggests that the risk of interparietal hernia is low owing 
to the reduced probability of posterior layer breakdown 
[23]. If the extent of mesh placement is inadequate, TAR 
should be considered. In cases of a unilateral abdominal 
bulge, TAR on one side suffices, obviating the need for 
bilateral TAR. In addition, it is important to consider that 
the extent of an abdominal bulge can be easily identified 
as it is observed endoscopically under pneumoperito-
neum. With the increasing use of DIEP flap breast recon-
struction, the incidence of abdominal bulging is expected 
to rise. Therefore, we believe that the findings presented 
in this article are highly relevant and contribute signifi-
cantly to this field.

Fig. 5 Preoperative and 2‑month postoperative lateral views showing that the abdominal bulge had improved. a Preoperative lateral view. Red 
arrows indicate areas of abdominal bulge. b Two‑month postoperative lateral view
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Conclusion
The eTEP repair is safe and effective for treating abdom-
inal bulges after DIEP flap breast reconstruction. 
Although long-term follow-up is required, we believe 
that eTEP repair is the most reasonable method for 
abdominal hernia repair for abdominal bulges after DIEP 
flap reconstruction.

Abbreviations
DIEP  Deep inferior epigastric perforator
TRAM  Transverse rectus abdominis myocutaneous
eTEP  Enhanced‑view totally extraperitoneal
IPOM  Intraperitoneal onlay mesh
TAR   Transversus abdominis release

Acknowledgements
The authors thank the staff of the Department of Breast and Endocrine 
Surgery and Department of General and Gastroenterological Surgery at Osaka 
Medical and Pharmaceutical University. We would also like to thank Editage 
(www. edita ge. com) for the English language editing.

Author contributions
Writing the original manuscript: Masami Yako and Yoshiro Imai. Manuscript 
review and revision: Yoshiro Ima. All the authors have read and approved the 
final version of the manuscript.

Funding
This research received no specific grants from any funding agency in the 
public, commercial, or not‑for‑profit sectors.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for the publication 
of this case report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 14 April 2024   Accepted: 29 October 2024

References
 1. Zhang C, Kosiorek H, Hammond JB, Jogerst KM, Cronin P, Ahmad S, et al. 

The impact of mastectomy and reconstruction technique on patient 
perceived quality of life. Am J Surg. 2022;224:1450–4. https:// doi. org/ 10. 
1016/j. amjsu rg. 2022. 09. 012.

 2. Chang EI, Chang EI, Soto‑Miranda MA, Zhang H, Nosrati N, Robb GL, et al. 
Comprehensive analysis of donor‑site morbidity in abdominally based 
free flap breast reconstruction. Plast Reconstr Surg. 2013;132:1383–91. 
https:// doi. org/ 10. 1097/ PRS. 0b013 e3182 a805a3.

 3. Rhemtulla IA, Mauch JT, McCarty EB, Broach RB, Serletti JM, Kovach SJ. 
Incisional hernia incidence, repair techniques, and outcomes based on 
1600 consecutive patients receiving abdominally based autologous 
breast reconstruction. Ann Plast Surg. 2021;87:85–90. https:// doi. org/ 10. 
1097/ SAP. 00000 00000 002671.

 4. Wan DC, Tseng CY, Anderson‑Dam J, Dalio AL, Crisera CA, Festekjian JH. 
Inclusion of mesh in donor‑site repair of free TRAM and muscle‑sparing 
free TRAM flaps yields rates of abdominal complications comparable to 
those of DIEP flap reconstruction. Plast Reconstr Surg. 2010;126:367–74. 
https:// doi. org/ 10. 1097/ PRS. 0b013 e3181 de1b7e.

 5. Parmeshwar N, Lem M, Dugan CL, Piper M. Evaluating mesh use for 
abdominal donor site closure after deep inferior epigastric perforator flap 
breast reconstruction: a systematic review and meta‑analysis. Microsur‑
gery. 2023;43:855–64. https:// doi. org/ 10. 1002/ micr. 31107.

 6. Belyansky I, Daes J, Radu VG, Balasubramanian R, Reza Zahiri H, Weltz AS, 
et al. A novel approach using the enhanced‑view totally extraperitoneal 
(eTEP) technique for laparoscopic retromuscular hernia repair. Surg 
Endosc. 2018;32:1525–32. https:// doi. org/ 10. 1007/ s00464‑ 017‑ 5840‑2.

 7. Penchev D, Kotashev G, Mutafchiyski V. Endoscopic enhanced‑view 
totally extraperitoneal retromuscular approach for ventral hernia 
repair. Surg Endosc. 2019;33:3749–56. https:// doi. org/ 10. 1007/ 
s00464‑ 019‑ 06669‑2.

 8. Yu D, Patel AT, Rossi K, Topham NS, Chang EI. Comparison of Phasix, poly‑
propylene, and primary closure of the abdominal donor site after bilateral 
free flap breast reconstruction: long‑term evaluation of abdominal hernia 
and bulge formation. Microsurgery. 2020;40:434–9. https:// doi. org/ 10. 
1002/ micr. 30541.

 9. Wormer BA, Clavin NW, Lefaivre JF, Korn JM, Teng E, Aukskalnis AS, 
et al. Reducing postoperative abdominal bulge following deep inferior 
epigastric perforator flap breast reconstruction with onlay monofila‑
ment poly‑4‑hydroxybutyrate biosynthetic mesh. J Reconstr Microsurg. 
2017;33:8–18. https:// doi. org/ 10. 1055/s‑ 0036‑ 15864 95.

 10. Butler DP, Plonczak AM, Reissis D, Henry FP, Hunter JE, Wood SH, et al. Fac‑
tors that predict deep inferior epigastric perforator flap donor site hernia 
and bulge. J Plast Surg Hand Surg. 2018;52:338–42. https:// doi. org/ 10. 
1080/ 20006 56X. 2018. 14987 90.

 11. Siegwart LC, Sieber L, Fischer S, Diehm Y, Hirche C, Kneser U, et al. The use 
of semi‑absorbable mesh and its impact on donor‑site morbidity and 
patient‑reported outcomes in DIEP flap breast reconstruction. Aesthet 
Plast Surg. 2021;45:907–16. https:// doi. org/ 10. 1007/ s00266‑ 020‑ 02096‑0.

 12. Fisher MH, Ohmes LB, Yang JH, Le E, Colakoglu S, French M, et al. Abdomi‑
nal donor‑site complications following autologous breast reconstruction: 
a multi‑institutional multisurgeon study. J Plast Reconstr Aesthet Surg. 
2024;90:88–94. https:// doi. org/ 10. 1016/j. bjps. 2024. 01. 033.

 13. Lindenblatt N, Gruenherz L, Farhadi J. A systematic review of donor site 
aesthetic and complications after deep inferior epigastric perforator flap 
breast reconstruction. Gland Surg. 2019;8:389–98. https:// doi. org/ 10. 
21037/ gs. 2019. 06. 05.

 14. Nahabedian MY, Dooley W, Singh N, Manson PN. Contour abnormali‑
ties of the abdomen after breast reconstruction with abdominal flaps: 
the role of muscle preservation. Plast Reconstr Surg. 2002;109:91–101. 
https:// doi. org/ 10. 1097/ 00006 534‑ 20020 1000‑ 00016.

 15. Jakeman M, Barnes J, Taghizadeh R. Prevention and management of post‑
deep inferior epigastric perforator flap abdominal bulge: a 5‑year single‑
surgeon series. J Plast Reconstr Aesthet Surg. 2022;75:3683–9. https:// doi. 
org/ 10. 1016/j. bjps. 2022. 06. 017.

 16. Haddock NT, Culver AJ, Teotia SS. Abdominal weakness, bulge, or hernia 
after DIEP flaps: an algorithm of management, prevention, and surgical 
repair with classification. J Plast Reconstr Aesthet Surg. 2021;74:2194–201. 
https:// doi. org/ 10. 1016/j. bjps. 2020. 12. 044.

 17. Sauerland S, Walgenbach M, Habermalz B, Seiler CM, Miserez M. Lapa‑
roscopic versus open surgical techniques for ventral or incisional hernia 
repair. Cochrane Database Syst Rev. 2011. https:// doi. org/ 10. 1002/ 14651 
858. CD007 781. pub2.

 18. Robinson TN, Clarke JH, Schoen J, Walsh MD. Major mesh‑related com‑
plications following hernia repair: events reported to the Food and Drug 
Administration. Surg Endosc. 2005;19:1556–60. https:// doi. org/ 10. 1007/ 
s00464‑ 005‑ 0120‑y.

 19. Langbach O, Bukholm I, Benth JŠ, Røkke O. Long‑term quality of life and 
functionality after ventral hernia mesh repair. Surg Endosc. 2016;30:5023–
33. https:// doi. org/ 10. 1007/ s00464‑ 016‑ 4850‑9.

 20. Kumar N, Palanisamy NV, Parthasarathi R, Sabnis SC, Nayak SK, Palanivelu 
C. A comparative prospective study of short‑term outcomes of extended 
view totally extraperitoneal (e‑TEP) repair versus laparoscopic intraperi‑
toneal on lay mesh (IPOM) plus repair for ventral hernia. Surg Endosc. 
2021;35:5072–7. https:// doi. org/ 10. 1007/ s00464‑ 020‑ 07990‑x.

http://www.editage.com
https://doi.org/10.1016/j.amjsurg.2022.09.012
https://doi.org/10.1016/j.amjsurg.2022.09.012
https://doi.org/10.1097/PRS.0b013e3182a805a3
https://doi.org/10.1097/SAP.0000000000002671
https://doi.org/10.1097/SAP.0000000000002671
https://doi.org/10.1097/PRS.0b013e3181de1b7e
https://doi.org/10.1002/micr.31107
https://doi.org/10.1007/s00464-017-5840-2
https://doi.org/10.1007/s00464-019-06669-2
https://doi.org/10.1007/s00464-019-06669-2
https://doi.org/10.1002/micr.30541
https://doi.org/10.1002/micr.30541
https://doi.org/10.1055/s-0036-1586495
https://doi.org/10.1080/2000656X.2018.1498790
https://doi.org/10.1080/2000656X.2018.1498790
https://doi.org/10.1007/s00266-020-02096-0
https://doi.org/10.1016/j.bjps.2024.01.033
https://doi.org/10.21037/gs.2019.06.05
https://doi.org/10.21037/gs.2019.06.05
https://doi.org/10.1097/00006534-200201000-00016
https://doi.org/10.1016/j.bjps.2022.06.017
https://doi.org/10.1016/j.bjps.2022.06.017
https://doi.org/10.1016/j.bjps.2020.12.044
https://doi.org/10.1002/14651858.CD007781.pub2
https://doi.org/10.1002/14651858.CD007781.pub2
https://doi.org/10.1007/s00464-005-0120-y
https://doi.org/10.1007/s00464-005-0120-y
https://doi.org/10.1007/s00464-016-4850-9
https://doi.org/10.1007/s00464-020-07990-x


Page 6 of 6Yako et al. Surgical Case Reports          (2024) 10:259 

 21. Holihan JL, Nguyen DH, Nguyen MT, Mo J, Kao LS, Liang MK. Mesh 
location in open ventral hernia repair: a systematic review and network 
meta‑analysis. World J Surg. 2016;40:89–99. https:// doi. org/ 10. 1007/ 
s00268‑ 015‑ 3252‑9.

 22. Sosin M, Nahabedian MY, Bhanot P. The perfect plane: a systematic 
review of mesh location and outcomes, update 2018. Plast Reconstr Surg. 
2018;142:107S‑116S.

 23. Honma S, Takashima T, Ushikubo T, Ishikawa K, Suzuki T, Nakajima 
S. Laparoscopic repair for interparietal hernia after enhanced‑view 
totally extraperitoneal hernia repair: a case report. Int J Surg Case Rep. 
2023;109:108552. https:// doi. org/ 10. 1016/j. ijscr. 2023. 108552.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1007/s00268-015-3252-9
https://doi.org/10.1007/s00268-015-3252-9
https://doi.org/10.1016/j.ijscr.2023.108552

	The enhanced-view totally extraperitoneal repair of abdominal bulge after DIEP flap breast reconstruction for breast cancer: a case report
	Abstract 
	Background 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


