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Rectus abdominalis musculocutaneous (RAM) flaps 
have numerous uses in the treatment of large defects 
of the pelvis, breast, head and neck, etc. However, flap 

harvesting can result in abdominal wall incisional hernia or 
bulge.1–4 Most of these complications occur below the arcu-
ate line abdominal wall hernia or bulge. However, because 
of the various potential sources of deficiency of rectus mus-
cle and anterior sheath, the precise area of the hernia or 
bulge cannot always be recognized before or during surgery.

Traditional open repair or laparoscopic repair is con-
sidered for the treatment of hernia and bulge.1–4 Because 
open repair can accomplish direct closure and plication 
of the abdominal wall for the extended range of the her-
nia or bulge, often with the contralateral component sepa-
ration method,5 the abdominal contour can be more flat. 

On the other hand, laparoscopic repair can avoid the risk 
of injury to the bowel. Furthermore, intraoperative pneu-
moperitoneum can be performed to assess the area of the 
hernia and bulge.6,7

This report describes a case of abdominal wall hernia 
or bulge after RAM flap that was treated with a new repair 
method that combines the advantages of both open and 
laparoscopic repair.

CASE PRESENTATION
A left free vertical RAM flap was used successfully to 

treat the defect resulting from tongue carcinoma resec-
tion. The rectus abdominis muscle attached to the ante-
rior layer of the sheath at about 4 cm width was harvested. 
Horizontal mattress sutures for direct closure were placed 
on the remaining anterior layer of the sheath, and a mesh 
synthetic prosthetic device was fixed below the sheath infe-
rior to the arcuate line. Six months after the operation, 
lower abdominal wall hernia and bulge were observed 
(Fig. 1). Open laparoscopic-assisted repair was carried out. 
After incising the scar that resulted from harvesting the 
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Summary: Rectus abdominalis musculocutaneous (RAM) flaps have numer-
ous uses in the treatment of large defects. However, flap harvesting can result in 
abdominal wall incisional hernia and bulge, which are challenging problems. Most 
of these problems occur below the arcuate line abdominal wall. However, there 
will be differences that are unique to each patient in the area of hernia or bulge. 
The open approach repair appears to be used most often, but the precise area of 
hernia and bulge is often not distinguished. This report describes a case that was 
treated using a new repair method, which had the clear advantage of allowing 
the precise area of abdominal wall weakness to be recognized. A 53-year-old man 
underwent left vertical RAM flap for reconstruction after tongue carcinoma resec-
tion. Six months after the operation, lower abdominal wall hernia and bulge were 
observed. Open laparoscopic-assisted repair was performed. Pneumoperitoneum 
led to distension of the abdominal cavity and outward stretching of the abdomi-
nal wall, so that the area of hernia and bulge protruded to a great degree. In 
this phase, by making the operating room slightly dark, the area became more 
clearly recognizable. When direct plication of the hernia and bulging area was 
required, the contralateral component separation technique was performed. This 
study describes an inventive repair procedure for abdominal wall hernia or bulge 
after RAM flap, with the combined advantages of open and laparoscopic repair. 
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RAM flap, the skin flaps were elevated along with the sub-
cutaneous tissue from the fascia surface. It was extended 
to beyond the approximate extent of the hernia or bulge.

Assisted laparoscopy was performed. Pneumoperit 
oneum resulted in distension of the abdominal cavity and 
outward stretching of the abdominal wall, so that the area 
of the hernia or bulge protruded to a great degree. In this 
phase, by making the operating room slightly dark, the area 
became more clearly recognizable (Fig. 2). A surgical mark-
ing pen was used to demarcate the hernia or bulge areas. 
Because the area was large, 105 mm × 145 mm, and the ten-
sion for direct closure of the hernia and bulge region had 
been high, the contralateral component separation method 
was utilized.5 The skin flap was elevated along the middle 
third of the right side of the abdomen. This extended 
from the midline incision laterally to the semilunaris line. 
Further incision of the interface between the right rectus 
abdominis muscle and the right external oblique muscle 

was made along its entire length. Once the semilunaris fas-
cia had been incised, the right external oblique muscle was 
separated from the right oblique internal muscle extending 
far laterally along the midaxillary line. These procedures 
allowed for a low tension abdominal closure between the 
right rectus abdominis muscle and the left external oblique, 
internal oblique, and transverse abdominis muscle complex 
(Fig. 3). Through-and-through horizontal mattress sutures 
were placed on the intact muscle and fascia outside the area 
of the hernia and bulge to plicate the tissue together. At 
this time, the insufflation pressure with carbon dioxide was 
decreased to plicate more easily. Attention to every stitch was 
given by the laparoscopic monitor to prevent injury to the 
intra-abdominal organs during the plication process (See 
Video [online], which displays pneumoperitoneum results 
in distension of the area of the hernia and bulge, which pro-
trudes to a greater degree. Laparoscopic repair avoids a risk 
of injury to the bowel). After primary closure of the hernia 
and bulge, the mesh synthetic prosthetic device was used as 
a graft to reinforce the abdominal wall (Fig. 3). Before skin 
closure, pneumoperitoneum was again increased to make 
certain that the abdominal wall contour was flat. This proce-
dure was carried out in collaboration with a plastic surgeon 

Fig. 1.  Lower abdominal wall hernia and bulge. Six months after 
harvesting a vertical RAM flap, a lower abdominal wall hernia and 
bulge were observed.

Fig. 2. With pneumoperitoneum and making the operating room 
slightly dark, the area of hernia and bulge was clearly recognizable 
(white arrows). Mesh used to reinforce the abdominal wall when the 
RAM flap was transferred was detected (black arrows) and finally 
removed.

Fig. 3. Contralateral component separation method. Full exposure 
along the middle third of the left side of the abdomen was achieved 
using an incision of the interface between the right rectus abdomi-
nis muscle and right external oblique muscle along its entire length 
(arrows). Mesh was used as a graft to reinforce the abdominal wall.
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and a gastroenterological surgeon. One year later, there was 
no sign of recurrence of the hernia or bulge (Fig. 4).

DISCUSSION
Abdominal hernia and bulge are challenging problems 

associated with RAM harvesting.1–4 The open approach 
repair appears to be used most often. There are several 
sources of difficulty in open repair. One reason is that the 
precise area of the hernia and bulge sometimes cannot be 
recognized before or during surgery, and the risk of injury 
to the bowel is undeniable. Furthermore, this approach is 
associated with a high incidence of recurrence.

Conversely, our inventive open laparoscopic-assisted 
method has the advantage that under pneumoperito-
neum and by making the operating room slightly dark, 
the precise area of the hernia or bulge can be clearly 
recognized. This procedure refers to the technique used 
in abdominoplasty of Prune belly syndrome patients, 
in which abdominal laxity is 1 component.6,7 We added 
the inventive manner to the technique to more clearly 
distinguish the hernia and bulge region. Furthermore, 
we were also able to avoid bowel injury because of direct 
visualization with laparoscopy.3,4,6,7 In addition, in com-
bination with the contralateral component separation 
method, a low tension abdominal closure and plication 
could be achieved.5 This may aid in reducing the inci-
dence of recurrence.

Laparoscopic repair alone, without open repair, may 
be an alternative option that could have some benefits, 
such as shorter hospitalization and decreased pain.3,4 
However, because it is often the case that the extent of 
the hernia and bulge after RAM flap is large, the mesh is 
only placed over the defect overlap at all sides of the her-
nia or bulge region, without direct closure or plication. 
Thus, it often tends to develop swelling to some extent 
in the abdomen although the bulge or hernia could be 
improved compared with preoperative state.

Our procedure of open hernia or bulge repair assisted 
by laparoscopy utilizes the advantages of both procedures. 
In a case in which the hernia orifice is clearly distinguish-
able, there may be no need to use laparoscopy for the 
treatment of the intestinal injury. However, sometimes 
hernia and bulge occur gradually from intact fascia, and a 
clear-cut border between the hernia and bulge and intact 
fascia cannot be recognized. In such a case, pneumoperi-
toneum reproduces abdominal pressure and results in 
extension of the abdominal cavity, so that the area of her-
nia and bulge can be recognized clearly. In the current 
case, we were able to use this method for the treatment of 
abdominal hernia and bulge resulting from RAM harvest.

CONCLUSION
A case of abdominal wall hernia or bulge after harvest-

ing the RAM flap was treated using a new method that 
combines the advantages of open and laparoscopic repair.
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Fig. 4. Postoperative outcome. One year later, there was no sign of 
recurrence of the hernia and bulge.
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