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INTRODUCTION

The rectus abdominis, as a flap-like muscle, is an 
important postural muscle that plays a role in movement 
and in stabilization of the trunk. It helps the lower 
ribs, especially during expiration. It compresses the 
abdomen, supports the viscera, and is very important 
in weight lifting and other sports. The rectus abdominis 
muscle (RAM), as a myocutaneous flap, has been used in 
numerous surgical reconstructions: in the reconstruction 
of scrotum (1), reconstruction of the breast (2,3), closure 
of sternal defects (4), in head and neck reconstructive 
surgery (5), in the treatment of enterocutaneous 
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ABSTRACT
Anastomotic leakages at the gastrojejunostomy site are difficult to repair, due to complex gastrointestinal anatomy. This is the 
first study reporting clinical use of rectus abdominis muscle (RAM) flap for repair of gastrojejunostomy leakage. A patient with 
leakage of gastrojejunostomy after distal gastrectomy with Billrroth II anastomosis for gastric cancer underwent repair using left 
RAM flap, based on superior epigastric artery. Rectus abdominis muscle flap, after being harvested was then anchored to the 
edges of the leak of gastrojejunostomy with few interrupted 2-0 vicryl sutures. Gastrojejunostomy leak sealed in the two cases. 
Rectus abdominis muscle flap for closure of gastrointestinal defect is a simple, technically easy and dependable procedure, 
which can be performed, quickly in critically ill patients. It can be used for repair of a large gastrointestinal defect with friable 
edges when omentum is not available or when other conventional methods are impractical.
Keywords: Jejunostomy; Rectus abdominis; Gastrectomy; Gastric cancer (source: MeSH NLM). 

RESUMEN
Las dehiscencias anastomóticas en el sitio de gastroyeyunostomía son difíciles de reparar, debido a la compleja anatomía 
gastrointestinal. Este es el primer estudio que comunica el uso clínico del colgajo del músculo recto abdominal (MRA) para 
la reparación de la dehiscencia de gastroyeyunostomía. A un paciente con dehiscencia de gastroyeyunostomía, luego de una 
gastrectomía distal con anastomosis Billrroth II para cáncer gástrico, se le realizó una reparación utilizando colgajo izquierdo 
del MRA, basado en la arteria epigástrica superior. El colgajo del músculo recto abdominal, después de ser extraído, se fijó 
a los bordes de la dehiscencia de la gastroyeyunostomía con pocas suturas de vicryl 2-0 interrumpidas. La dehiscencia de 
la gastroyeyunostomía fue sellada. El colgajo del músculo reto abdominal para el cierre del defecto gastrointestinal es un 
procedimiento simple, técnicamente fácil y confiable, que puede realizarse rápidamente en pacientes críticamente enfermos. 
Se puede utilizar para la reparación de un gran defecto gastrointestinal con bordes friables cuando el omento no está disponible 
o cuando otros métodos convencionales no son prácticos.
Palabras clave: Yeyunostomía; Recto abdominal; Gastrectomía; Cáncer gástrico (fuente: DeCS BIREME).

fistula (6,7), in the correction of pharyngoesophageal 
defects (8), in soft tissue reconstruction of the hand (9), 
in treatment of complex urethrovaginal fistulae (10,11), in 
the repair of difficult vesicovaginal fistulae (12), in vaginal 
reconstruction (13), in the reconstruction of full-thickness 
thoracic wall defects (14), in the reconstruction of ankle 
and foot defects (15), and in abdominoperineal resection 
after radiotherapy (16). Additionally, Agarwal et al. (17) 
successfully used right RAM flap for surgical closure of 
duodenal fistulae in six patients; and Chander et al. (18) 
treated six patients with post-surgical duodenal fistulas 
with this technique and the leak was completely sealed 
in all patients. 
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For resectable carcinoma of the antropyloric 
region, gastrojejunostomyis performed after radical 
subtotal gastrectomy to maintain continuity of the 
gastrointestinal (GI) tract and this procedure can be 
done by either an open or a laparoscopic approach. 
Leakage from the anastomosis usually occurs around 
postoperative day 4-7 and is associated with high 
morbidity and mortality and it requires reexploration, 
drainage, and a feeding jejunostomy (19). Anastomotic 
leakage in lean patients undergoing nonbariatric 
surgery commonly presents with tachycardia, fever, 
physical signs of peritonitis, reduced urine output, 
respiratory insufficiency, or elevated white blood 
cell count. Any of these findings prompt the prudent 
surgeon to consider the diagnosis of leakage from a 
gastrointestinal anastomosis (20).

The causal trilogy of the anastomotic leakage includes 
to a poor blood supply, an excessive tension of the 
tissues and an unequal coaptacion of the anastomotic 
edges, being on the first of these factors where the 
rectus abdominis muscle flap exerts its main effect. 
The approach of the anastomotic dehiscences should 
be appropriate and timely in order to prevent further 
unnecessary morbidity and mortality with inadequate 
maneuvers (21,22) so we presented a case with partial 
dehiscence of the gastrojejunal anastomosis (GJA) 
after Billroth II subtotal gastrectomy for antro-pyloric 

gastric cancer who underwent this flap RAM in order to 
expand its indications for these cases.

CASE REPORT

A 53-years old female patient with a history of 
weight loss (about 15 kg in 6 months), nausea, vomiting 
and epigastric pain who presents at the clinical exam 
umbilical pain and epigastric mass. An abdominal 
computed tomography image revealed a mural 
thickening of the wall of the antro-pyloric region of the 
stomach and an endoscopic biopsy of this area showed 
poorly differentiated signet ring adenocarcinoma. The 
patient underwent a distal subtotal gastrectomy and 
Billroth II gastrojejunal-anastomosis with a Hofmeister-
Finsterer reconstruction and D2 lymphadenectomy. 
Evolves without complications and on the 8th 
postoperative day presents fever, diarrhoea, abdominal 
distention and peritoneal reaction on physical 
examination. She underwent exploratory laparotomy 
and a partial dehiscence of approximately 2 cm in 
diameter at the ‘jammerecke’of the gastrojejunal 
anastomosis was observed. This partial dehiscence 
was closured with a RAM flap (Figures 1, 2, 3 and 4). 
During three days developed minor leak (output < 
200 ml/day) for the peritoneal drainage. Afterwards, 
her postoperative evolution was uneventful and was 
discharged on the 17th postoperative day.

Figure 1. Dehiscence of the GJA at the ‘jammerecke’. Figure 2. Left RAM detached and raised.

Figure 3. Interrupted sutures in shape of “U” on the 
dehiscence.

Figure 4. RAM in-situ.
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Surgical technique

We describe a novel technique for repair of the 
postsurgical external leak of the gastrojejunostomy with 
a rectus abdominis muscle flap. Informed consent was 
taken and patient was re-explored through the same 
incision. It proved a partial dehiscence of the GJAat 
the ‘jammerecke’, we proceeded to the dissection of 
the rectus abdominis muscle taking care to preserve its 
proximal vascular supply. Left RAM was separated from 
anterior and posterior rectus sheath and laterally and 
mobilized from the rectus sheath and then detached 
from lower end where the deep inferior epigastric 
artery was ligated. The flap was then raised and sutured 
to the gastrojejunal dehiscence with three 2-0 vicryl-
interrupted tension free suture manner of “U” shaped 
sutures. The suturing needle enters on the outer 
surface of the muscle, includes the total thickness of 
the muscle flap and the viable edges of the dehiscence 
and penetrates from the inner to the outer surface of 
muscle on the opposite side, and the vicryl suture is 
gently tied on the outer surface of the flap avoiding 
excessive tension (Figures 5, 6 and 7). We instilled a 
diluted methylene blue solution via nasogastric tube to 
check water tightness of the suture closure.

Two standard Witzel-type tube jejunostomy were 
added and both tubes brought out onto the left flank. 

Aproximal short tube descompressive jejunostomy (a 18 
Fr diameter tube) 20 cm from the Treitz ligament on the 
side opposing the jejunal mesenterium for a permanent 
active suction was kept under the gastrojejunostomy 
which allow it to maintain a low intraluminal pressure 
in this area and may allow time for the gastrojejunal 
leakage to heal. A distal feeding jejunostomy tube (a 
20 Fr diameter tube) 40 cm from the Treitz ligament 
was performed (Figure 8). Because of a higher degree 
of peritoneal contamination in this case, abdomen 
was left open as a laparostomy. The patient received 
ventilatory support, broad - spectrum antibiotic therapy 
to control the associated infection/septicemia.

DISCUSSION

The dehiscence of the gastrojejunostomy (GJA) 
after Billroth II distal subtotal gastrectomy with 
Hofmeister-Finsterer reconstruction mostly occurs at 
the‘Jammerecke’ of the Billroth II procedure. We defined 
this area to the junction of the gastrojejunostomy to the 
lesser curvature of the stomach just on the right side 
of the GJA where the anastomotic tensile strength is 
greater. Additionally, at this point we routinely placed 
a seromuscular suturetaking seromuscular bites of both 
sides from the jejunum to the gastric stump with the 
aim to reduce the tensile strength, but this could cause 
local ischemia and ultimately lead to a bad healing. 
Billroth’s first gastric resection was a gastroduodenal 
anastomosis with partial closure of the aboral gastric 
segment. Observance of leaks at the lesser curvature in 
the anastomosis led to its being called the ‘jammerecke’ 
(‘crying corner’ or ‘angle of sorrow’), a technical matter 
that has long since been overcome by surgeons (23). The 
so-called ‘jammerecke’ is traditionally covered by a 
triple seromuscular suture, including the front wall of 
the stomach, the small intestine, and the back wall of 
the stomach (24,25). 

The dehiscence of the GJA usually occurs from the 
fifth to the seventh day of the surgery and the clinical 
picture corresponds to a secondary postoperative 
peritonitis with systemic inflammatory response 
subsequent, severe sepsis, septic shock and multiple 

Figure 5. Location of the gastrojejunal dehiscence at 
the ‘jammerecke’.

Figure 6. “U” shaped sutures through the anastomotic 
dehiscence and the RAM flap.

Figure 7. The RAM flap fixed to the anastomotic 
dehiscence.
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organ failure if the leak of the anastomosis is not corrected 
early. Anastomotic disruption after distal gastrectomy 
is perhaps the most dreaded complication after 
gastrointestinal surgery (26), with a total incidence rate 
ranging from 2.2% to 6.8% and a mortality rate between 
26.3% and 33% (27,28). Tamanes et al. (29) observed only 
one case of dehiscence of the gastrojejunal anastomosis 
after 726 gastrectomies, representing a percentage of 
0.13%, although lately, Oh et al. (30) reported a 4.2% 
leak rate after gastrectomy for gastric cancer. At our 
institution, 130 subtotal gastrectomies were performed 
between 2008 and 2015, and there were two partial 
dehiscences of GJA, all of which constitutes a 2.4%, 
which is similar to the 1,3% leak rate published by 
Pickleman et al. (21) based on previous studies (17,31), if 
the patient has an acute generalized peritonitis and 
the dehiscence has not fistulized, it proceeds to the 
immediate reoperation, and a broader gastrectomy with 
gastrojejunostomy, in a healthy tissue may be necessary. 
The simple suture of dehiscence usually is not enough 
and it is only advisable in minimum dehiscences; 
and a descompressive gastrostomy may be useful to 
protect the new suture. A direct surgical approach to 
the leakage is always dangerous, because of the poor 
status of patient and of the local state of tissues, with 
a higher risk of aggravating the injury and carry out 
an aggressive intervention, even a total gastrectomy, 
performed in a septic environment, unfavorable for 
making surgical maneuvers and sutures more secure 
(29). The procedures involve disassembling the GJA and 
make a Roux-en-Y procedure or complete gastrectomy 
with esophagojejunal anastomosis involving higher risk 
of morbidity and mortality rates in a septic critically ill 
patient. These alternatives could be indicated when 
dehiscences are more extensive.

In the subtotal gastrectomy for cancer, the greater and 
lesser omentectomy is part of the surgical procedure, so 
when surgeons dealing with a partial dehiscence of the 
GJA, they can not make use of the greater omentum as 
a Graham’s patch that could be effective in controlling 
the leak. Therefore, in redo cases where omentum is 
not available or the cases where repair with omentum 
fails, Agarwal et al. (17) have used to rectus abdominis 
muscle (RAM) flap to repair of duodenal fistula. 

In our experience, we used the RAM flap to cover 
the defect after removal of devitalized tissue and 
subsequent coverage of the defect associated with 
nasogastric decompression and antibiotic therapy of 
mixed coverage which controlled leakage through 
the anastomotic dehiscence. We believe that these 
measures, together with the open abdomen procedure, 
technique of planned staged relaparotomies with 
repeated lavage, enteral nutrition through jejunostomy, 
jejunostomy of decompression in the area of   GJA and 
postoperative management in an intensive care unit are 
the pillars to reduce mortality in this abdominal disaster. 
In this study, our patient had poor nutritional status. In 
addition, the patient had generalized peritonitis and 
their peritoneum and bowel were severely inflamed. 
Despite the presence of poor prognostic factors, the 
RAM flap was successful in closing the fistula in this 
case. Our patient developed minor leak (output < 
200 ml/day), which healed on conservative treatment, 
probably significant bulk of muscle ensured that 
leaking fistula remained low output and inflammatory 
adhesions between gastrojejunal dehiscense and the 
muscle flap prevented breakdown at the fistulous 
site. The patient in our series underwent laparostomy, 
which ensures drainage of residual sepsis; allows 
daily inspection of the status of flap and helps in early 
detection of gastrointestinal leak. We routinely added 
feeding jejunostomy in our patient; as it shortens the 
time to resumption of feeds and is a useful adjunct to 
repair of a difficult fistula. 

Rectus abdominis has a constant and reliable 
vascular pedicle, making its use a popular and versatile 
flap. As the pedicle of superiorily based flap enters 
high up in the abdomen, there is no risk of bowel 
loop twisting around this flap and causing obstruction; 
inferiorly based flap is avoided for this reason. Success 
depends upon maintaining the adequate arterial supply 
and venous drainage of muscle so it can withstand the 
digestive properties of the gastroduodenal contents for 
a period long enough to permit healing (32). 

Conventional wisdom dictates that healthy 
vascularized tissue should be incorporated in the 
repair of any defect with tissue loss or with friable 
edges. There are many advantages of this technique: 
Harvesting of only muscle flap is easier, there is no 
additional weakness of anterior abdominal wall 

Figure 8. Proposed surgical procedure to protect the 
correction of the partial dehiscence of the gastrojejunal 
anastomosis at the ‘jammerecke’: RAM flap, nasogastric 
tube + Short tube decompressive jejunostomy + 
feeding jejunostomy tube.
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because anterior and posterior rectus sheaths remain 
intact, and hence risk of incisional hernia is minimized. 
The rectus abdominis muscle provides better watertight 
closure and the use of a vascularized flap augments 
the blood supply to the previously devitalized area 
with an underlying severe inflammation associated to a 
dehiscence, thereby hastening the healing process and 
promoting tissue phagocytic activity on the inflammatory 
bed, all of which helps the local control of bacterial 
growth and counters the infection in much better way. It 
is assumed that myoglobin released from muscle is also a 
contributory factor in wound healing (7,31,33-36). It is known 
that the submucosa has a rich vascular and lymphatic 
plexus and it is a collagen rich layer which promotes 
better healing (37). Experimental work has shown that re-
epithelialization occurs over the muscle from the edges 
of defect and metaplastic adaptation of epithelium in to 
neomucosa takes place by 8-12 weeks (38,39).

However, the major disadvantage of this technique 
is the conspicuous abdominal scar (13).  While the rectus 
abdominis muscle following intramuscular dissection 
of the deep inferior epigastric artery perforators after 
harvesting of the deep inferior epigastric perforator flap 
provides the well-known advantage of use of the lower 
abdominal tissue with preservation of the integrity 
of the abdominal wall musculature, postoperative 
problems such as abdominal asymmetry, bulges and 
reduced flexion capacity have been found, and these 
changes may be due to rectus abdominis muscle 
damage from ischemia or denervation (40). We observed 
an increased muscle thickness which was attributed to 
postoperative oedema that resolved with time. Lee et 
al. (40) used ultrasonography to assess the changes in 
rectus abdominis muscle thickness and contractility, 
preoperatively, 1-month and 1-year postoperatively, 
and demonstrated that all muscles retained contractility 
showing no evidence of muscle denervation and that 
intramuscular dissection of perforator vessels in the flap 
leads to minimal changes in the local morphology and 
contractility of the rectus abdominis muscle.

Erni and Harder (41) used in 20 consecutive patients 
the dissection of the rectus abdominis myocutaneous 
flap with complete preservation of the anterior rectus 
sheath: Nine patients underwent free TRAM flap 
transfers for breast reconstruction (10 flaps), and 11 
patients underwent thoracic-wall reconstruction with 
a superiorly based pedicled flap and no abdominal 
bulging or hernia occurred in these patients. They 
suggested that the technical modification may enable 
the surgeon to dissect a rectus abdominis myocutaneous 
flap with maximal perforator-related flap perfusion and 
minimal donor-site morbidity. However, others did not 
report complications of the abdominal wall (16).

It should be performed a vertical incision in the 
abdominal wall in order to preserve the anterior rectus 

abdominis muscle and then use it if an anastomotic 
leaks occurs after distal gastrectomy with anastomotic 
partial dehiscence. We recommend a rectus abdominis 
muscle (RAM) flap for the management of postsurgical 
external gastrojejunal leaks as an alternative to other 
surgical techniques since is safe, simple, and feasible 
technique, it may provide local support to the salvage 
repair of gastrojejunal dehiscence until it reaches good 
healing. However, it is worth mentioning that this 
surgical technique is an extreme resource as long as 
there is no more experience.
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