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↑What is “already known” in this topic: 
Immediate flap reconstruction has fewer complications 
compared to primary closure after abdominopelvic resection. 
Flap reconstruction is associated with its own unique 
complication and advantages.   
 
→What this article adds: 

The inferior part of rectus abdominis muscle flap seems to be a 
possible reconstruction method after abdominopelvic resection 
with possible fewer complications than similar reconstructive 
methods.  
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Abstract 
    Background: Abdominoperineal resection (APR) is the standard surgical treatment for low-lying anorectal malignancies. It seems 
that immediate flap reconstruction has fewer complications compared to primary closure. There are several options for local flap 
reconstruction of perineal wound closure, and each specific flap method has its own advantages and disadvantages. 
   Case presentation: In this case report, a new method of reconstruction is presented which contains only the inferior part of the 
rectus abdominis muscle in 2 patients, one with unilateral and the other with bilateral involvement and they both underwent APR. Both 
patients were referred to the colorectal surgery clinic for APR by an oncologist. Both patients had severe constipation and both 
reported pain on defecation and rectorrhagia. Patient 1 received a unilateral inferior part of rectus abdominis muscle flap and patient 2 
received a bilateral flap.  
   Conclusion: Immediate flap reconstruction after APR has fewer complications than primary closure and the inferior part of rectus 
abdominis muscle flap seems to be a possible means of reconstruction after APR. 
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Introduction 
Abdominoperineal resection (APR) is the standard sur-

gical treatment for low-lying anorectal malignancies. 
Large resections usually result in an extensive pelvic de-
fect associated with complications such as wound closure 
challenges and infections. It seems that immediate flap 
reconstruction has fewer complications compared to pri-
mary closure (1-5). There are several options for local flap 
reconstruction of perineal wound closure, which include 
pedicled vertical rectus abdominis myocutaneous 
(VRAM) flaps, local V to Y advancement flaps, and pedi-
cled gracilis muscle flaps. However, as each specific flap 
method has its own advantages and disadvantages, choos-
ing the best flap method is challenging (6-9).  Maintaining 

the advantages of previous methods while eliminating 
disadvantages can be a significant step forward in provid-
ing better care for patients.  

In this case report, a new method of reconstruction was 
presented which involved only the inferior part of the rec-
tus abdominis muscle in 2 patients, one unilateral and the 
other bilateral; both patients underwent APR. Flaps are 
usually employed in perineal wound reconstruction, but 
they are also applicable in pelvic inlet closure to protect 
the bowels from herniation and entrapment.  

 
Case report 
Patient 1 was a white 64-year-old male elementary 
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school teacher, and patient 2 was a white 58-year-old male 
farmer. Both patients were referred to the colorectal sur-
gery clinic for APR surgery by an oncologist following 
the diagnosis of rectal cancer. The initial presentation was 
constipation for patient 1 and severe weight loss for pa-
tient 2. Both patients had severe constipation and both 
reported pain on defecation and rectorrhagia. There was 
no history of prior surgeries, allergic reaction to drugs, 
psychological diseases, and smoking. A mass was found 
in the digital rectal examination in both patients, and they 
both underwent neoadjuvant chemoradiotherapy to shrink 
the tumor size.  

Pathologic studies revealed rectal adenocarcinoma. En-
doanal sonographic study showed distal rectal mass with 
involvement of external anal sphincter in both patients. 
There was no metastasis in patients. All options alongside 
the new method were described to the patients and in-
formed written consent was obtained. 

The patients were positioned in a semi-lithotomy posi-
tion and received general anesthesia. Ceftriaxone and met-
ronidazole were administered intravenously at the induc-
tion of anesthesia. The patients also received neomycin 
and metronidazole orally a day before surgery and under-
went APR surgery. Inferior part of rectus abdominis mus-
cle flap was used for reconstruction with the following 
technique (Alem Method). 

For patient 1, the flap was taken from the inferior part of 

the rectus abdominis muscle and mobilized by lifting up 
the skin paddle, its underlying fat, and rectus muscle. The 
skin and anterior fascia were dissected from the bulk of 
the muscle (Fig. 1). The right rectus abdominis muscle 
was preferably selected to allow colostomy through the 
left rectus muscle. The inferior part of rectus abdominis 
muscle was cut just below the arcuate line and medial to 
the semilunar line (Fig. 2). The inferior epigastric artery 
was carefully dissected. Perforating vessels in anterior 
rectus sheath were also dissected to achieve minimal fas-
cial resection to prevent abdominal hernias and allowing 
primary closure of the defect. The flap dissection was con-
tinued to the origin which is on the pubis (Fig. 3). The flap 
was then fashioned into the perineum (Fig. 4). The skin 
and external rectus fascia was used to repair the ab-
dominal incision, so the risk of an incisional hernia was 
minimized and the muscle itself was used to fill the defect 
in the pelvic floor. Multiplelayer sutures with Vicryl 2-0 
were used to place the flap without any tensions (Fig. 5). 
The defect created by the rectus muscle excision on the 
abdominal wall was closed and repaired primarily with 
minimal tension using nylon. To reduce the risk of infec-
tion, no mesh was used. 

The same procedure was done for patient 2, but in both 

 
Fig. 1. The inferior part of the rectus abdominis muscle is dissected 
from the anterior fascia and skin 
 

 
Fig. 2. The rectus abdominis muscle is cut just below the arcuate 
line 

 
Figure 3. The flap is dissected medial to the semilunar line to the 
pubic insertion of the muscle 
 

 
Fig. 4. The flap rotation and relocation to fill the defects of the 
pelvis 
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sides, which resulted in a bilateral inferior rectus abdomi-
nis muscle flap reconstruction, since the pelvic cavity of 
patient 2 could not be covered by a unilateral flap. The 
colostomy in this patient was placed on the left side of the 
abdomen (Fig. 6). 

After the surgery, 5000 units of heparin was adminis-
tered twice a day subcutaneously. 

This procedure was done on a human in this study for 
the first time, and an attending colorectal surgeon with 
more than 6 years of experience performed the procedure. 

The follow-up visits were scheduled for 1 week, 1 
month, 3 months, 6 months, and 12 months after the sur-
gery in the colorectal surgery clinic.  

The duration of surgery was 124 minutes for patient 1 
and 142 minutes for patient 2. After the surgery, colosto-
my functioned properly in both patients. The length of 
hospital stay for patient 1 was 5 days and for patient 2 was 
4 days. Both patients started walking and taking liquid 
food 1 day and 2 days after the surgery, respectively. 

The patients were instructed about the ostomy care and 
other postabdominal surgery cares (heavy lifting and ab-
dominal binder). 

No significant blood loss was observed during the sur-
gery. Patient 1 had an abdominal wound infection, with 
mucopurulent discharge, which was treated conservatively 
with orally administered antibiotics, wound washing, and 
changing clothes twice a day (Clavian-Dindo grade I). 
There was no specific complication in patient 2 after the 
surgery and before discharge. In the follow-up period, 
there were no reported or observed complications in the 
patients. No fatal outcomes were reported in the 12-month 
follow-up period. Obstruction, wound infection, ab-
dominal hernia, abscess formation, flap loss, cellulitis, 
prolonged healing, pulmonary thromboembolism, deep 
vein thrombosis, parastomal hernias, and urinary tract 
infection were not observed. 

 
Discussion 
There were no flap-related complications in this study. 

One of the advantages of using the inferior part of the 
rectus abdominis as a flap is that it provides enough mus-
cle bulk to fill the vacant space after APR. Since only the 
inferior part is used as a flap, there may be less abdominal 
wall morbidity compared to other techniques. 

This was a case report and had many limitations. None 
of the 2 cases were female; in female patients the pelvic 
inlet can be closed by the uterus. Both patients received 
chemoradiotherapy prior to the surgery. The follow-up 
period for this study was 12 months. Flap loss and mor-
tality are 2 potential complications associated with this 
method if it is applied to a larger population. 

In different surgeries, using a myocutaneous flap is bet-
ter than primary closure considering complications and 
outcomes (4, 10). Primary closure is associated with dif-
ferent complications such as wound dehiscence (5, 11). 
There are other alternatives to this method, the best of 
which seems to be VRAM flaps. Sheckter and et al com-
pared 3 different reconstruction methods and found that 
the V-to-Y advancement reconstruction had higher 
wound-healing complications, with a rate of 73.03%.  
Also, in their study, the complication rate in the gracilis 
flap group was 75%. The best reconstruction method in 
the study was VRAM flaps, with the complication rate of 
22.2%; however, only 9 patients were observed in the 
VRAM flap group (12). The VRAM flap is considered a 
reliable and safe method for immediate reconstruction in 
patients undergoing APR. It is claimed that the overall 
complication rate in the VRAM flap reconstruction is 
11%; however, the complication rate can vary based on 
the stage of malignancy. For example, in the Horch R.E. 
et al study, a higher complication rate of 22.8% was ob-
served in the patients with higher stages of malignancy 
(stages III and IV), but the complication rate in stage I and 
II patients was 12.96%  (13). Since both patients in the 
present study were at stage II of the disease, a low com-
plication rate was expected. No mortality was recorded in 
the hospital after the surgery and before discharge. These 
results are also comparable with those of other studies. In 
a study by Hinijosa and M. et al on patients with rectal 

 
Fig. 5. The unilateral flap is sutured to the sacral promontory in 
multiple layers to minimize the tension 
 

 
Fig. 6. The bilateral flap is sutured to the sacral promontory in mul-
tiple layers to minimize the tension 
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tumors undergoing APR with VRAM flaps, no mortality 
was recorded in the 30-day hospital stay (14). In another 
study with the aim of examining the survival and compli-
cations of anal cancer using VRAM flaps, the overall 
long-term survival was calculated to be 66%. Since the 
inferior part of the rectus abdominis muscle flap is smaller 
than that of VRAM flaps, the abdominal wall morbidity 
seems to be much less frequent in this technique. Also, 
because in the one-sided flap, the right rectus abdominis 
muscle was selected as the flap, there were no limitations 
on providing ostomies for the patients, a well-known 
problem in VRAM flaps. Patient 2 who received 2-sided 
inferior rectus abdominis muscle flap developed ostomy 
complication after 6 months, which could be due to less 
support for ostomy placement. Although the muscle flap 
was less bulky than that of VRAM, it provided enough  
bulk to fill the dead space  (Figs. 1 and 6. The arc of the 
motion of this flap seems to be comparable with that of 
gracilis flaps and this kind of flap can provide enough 
space to cover for the pelvic defects (15).  

In conclusion, immediate flap reconstruction after APR 
has fewer complications than primary closure and the in-
ferior part of rectus abdominis muscle flap seems to be a 
possible reconstruction method after APR.   
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