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Abstract: Context: One of the very rare congenital anomalies, is Midgut Malrotation (MM), which is almost always 
discovered incidentally (during radiology or intraoperative). The frequency of anomaly is usually rare (0.025%) as 
confirmed by bariatric. Technical adjustments and an alternate surgical approach are needed during correction of 
MM due to anatomical variations of the laparoscopic gastric bypass and technical understanding during the 
operation. Objective: The aim of this study was to improvise a new technique in a patient candidate for bariatric 
surgery with intestinal mal-rotation. Methodology: This study was a cohort retrospective study conducted on five 
patients with mid-gut malrotation out of 6000 patients who underwent different bariatric surgeries. All patients 
underwent “one anastomosis gastric bypass” (OAGB), in a standardized modified technique, which was used for all 
patients with malrotation, where mirroring of the original technique was used. Results: except for one patient (with 
superadded co-morbidities), all our patients had hospital stay as normal subjects, with no postoperative 
complications, by using this technique. Conclusion: MM is uncommon congenital abnormality, and it is not a 
contradict to a surgery for weight loss, but require sophisticated skills of surgeon and a broad knowledge of the 
anatomic changes to treat any unanticipated perioperative results. 
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1. Introduction: 

Midgut Malrotation that may be by the way 
discovered at time of bariatric operation is a rare 
congenital abnormality [1]. The etiology of midgut 
malrotation (MM) returned to the early developmental 
stage and abnormal rotation of the midgut [2]. This 
naturally leads to that the small bowel not-rotated, 
where the small bowel situated in right side and the 
colon on the left side of the patient’s abdomen [3].  

Due to differences in the anatomy of gut, it gives 
rise to a exceptional scale of clinical signs of MM, in 
neonates represented in acute symptoms, while in 
adults are asymptomatic and continue along the life 
and not observed during the daily life but accidently 
can be discovered during performing diagnostic 
abdominal radiography or during abdominal surgery 
[2]. 

Abnormal rotation of midgut can be present in 
different kinds [4]. At six weeks of prenatal stage, the 
normal rotation of midgut are stopped after 90o of 
rotation; the proximal small bowel is located on the 
right side and colon on the left side of abdomen in this 
case it is called type I malrotation. Whereas, in type II, 
the malrotation happens at age 6-10 weeks of age and 

affect adversely on the normal rotation of duodenum. 
The condition is exaggerated in Type III of midgut 
malrotation, which generally occurred after 10 weeks 
of life, where the duodenum only completes 90o of 
additional rotation. Ladd’s bands which composed of 
fibrous bands humped over the 2nd part of the 
duodenum adhering the cecum to the right upper 
quadrant [5].  

The anatomic anomalies in most patients are 
found during the neonatal stage or during the 1st year 
of life complaining from bowel obstruction, like 
abdominal pain, bilious vomiting, and distention, as a 
result of obstruction from midgut volvulus or Ladd’s 
bands [6,7].  

During adult life, diagnosis of intestinal 
malrotation is tremendously unusual, because in most 
cases are without symptoms, or occasionally can be 
discovered by chance at autopsy or during surgical 
operation [8]. 

During the bariatric surgery, it is observed that 
the MM anomaly is uncommon and represent only 
0.025% of the cases and in all patients type I intestinal 
malrotation was predominate and discovered only 
during during the procedure of diagnosis or surgery. 
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Therefore, coformation of the laparoscopic 
gastric bypass anatomy and technical orientation can 
differ and would need an alternate operative methods 
needing technical adjustments [3].  
Aim: 

The aim of this study is to improvise a new 
technique in a patient candidate for bariatric surgery 
with intestinal mal-rotation. 

 
2. Patients and methods: 

The current study was a cohort retrospective 
study carried on five subjects with mid-gut malrotation 
out of 6000 patients who underwent different bariatric 
surgeries. Three patients were males with ages 35, 
45and 48 years and two females with ages of 43 and 
58 from El- Demerdash university hospital and other 
private hospitals starting from the date march 2016 till 
August 2019. 
Ethical construction: 

Ethical permission for study was obtained from 
the patients which were fully informed about all the 
study procedures and their consents were acquired. 

Follow up was completed on the 5 cases for the 
first 24 hours for bleeding and leakage. 
Procedure: 

All patients underwent “one anastomosis gastric 
bypass”(OAGB), in a standardized modified 
technique, which was used for all patients with 
malrotation. 

After positioning of the patient, preparation and 
toweling, introduction of five trocars to the abdomen 
was done. 

Upon introduction of the laparoscope into the 
abdominal cavity for one anastomosis gastric bypass 
(OAGB), we find all the colon crowded in the left side 
of the abdomen, while the small intestine is crowded 
in the right side of the abdomen. Also, one of the 
hallmarks of the malrotation of the intestine is that the 
duodenum is not retroperitoneal and is found 
superficial in the right hypochondrium. (Figure 1) 

 
Figure 1 

 
We start by formation of the gastric pouch 

(Figure 2). 

 
Figure 2 

 
Then we try to identify the duodeno-jejunal (DJ) 

junction, which cannot be found in its usual place (left 
hypochondrium), so we search for the DJ in the right 
hypochondrium which is easy because the duodenum 
is superficial. After we find the DJ we calculate about 
2 meters, and we proceed in making the 
gastro−jejunostomy from right to left ( and not as 
usual from left to right), so a reversed anastomosis of 
OAGB is formed to respect the anatomical aberration, 
and to follow the anatomy in the case of malrotation. 
(Figure 3) 
 

 
Figure 3 

 
Notes related to individual cases 
Case no 2: had endometriosis and underwent 

previous appendectomy. (Figure 4) 
 

 
Figure 4 
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Due to presence of endometriosis, massive 
adhesions were present so extensive adhesiolysis was 
done. (Figure 5) 

 

 
Figure 5 

3. Results: 
Preoperative 
 Mean Range 
BMI 52.6 k.g/m2 42-61 k.g/m2 
Age 45.8 35-58 

 

 
 
 

 
 

 
 
Sex Male Female 
Numbers 3 2 
Percentage 60% 40% 

 

 
 
 
Postoperative outcome: 
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 BMI (kg/m2) Age (years) Hospital Stay (days) Sex 
Patient 1 56 45 1 M 
Patient 2(endometriosis) 61 43 2 F 
Patient 3 54 35 1 M 
Patient 4 50 58 1 F 
Patient 5 42 48 1 M 
Mean 52.6 45.8 1.2  
 
 
4. Discussion 

Our research revealed that the incidence in our 
patients was 0.0833 (5/6000), this agrees with 
Eduardo et al. [3] who found that in bariatric surgery 
the anomaly of MM is rare occurring in 0.00025. 

In our study MM is more common in females 
than in males (2 females and 3 males), with the mean 
age being 45.8 years (ranging from 35 to 58 years). 
This in accordance with Eduardo et al. [3], who found 
all of their patients were male, aging range from 37 to 
52 years, and disagrees with Zubaidah et al. [9] who 
found that the majority of gut malrotation patients 
were females with median age 34 years. 

In our patients it ranged from42 to 61 kg/m2, wth 
the mean BMI being52.6 kg/m2. This is in accordance 
with Zubaidah et al. [9] who found that median 
preoperative BMI was 51 kg/m2, while Eduardo et al. 
[3] found that the BMI mean was 35 kg/m2. 

Our patients were discharged within 24 hours 
except 1 female patient who was discharged after 48 
hours because she had endometritis. This disagrees 
with Eduardo et al. [3] who demonstrated that his 
patients were discharged within 72 hours after the 
procedure, and also disagrees with Zubaidah et al. [9] 
whose their patients' hospital stay was 4 days. 

In this study no patients exhibited post-operative 
bleeding, bowel obstruction or leakage. Although a 
different procedure was used, this agrees with 
Eduardo et al. [3] who revealed that no leakage, 
bowel obstruction or bleeding were identified in post-
operative period. And also this disagrees with Gibbs et 
al. [10] who demonstrated that one case of small 
bowel obstruction, that occurred one week post-
operatively due to internal hernia, that required 
laparoscopic exploration. Also In normal subjects who 
undertake gastric bypass, the frequency of bowel 
obstruction due to internal hernia ranges from 3.1%to 
16%. [11] There are a predictive sites for occurring of 
internal hernia, One of the common possible places is 
the Peterson’s space, where there are a defect amid the 
small bowel loops implicated in the bypass and the 
transverse meso-colon. The second probable place of 
inducing internal hernia is the mesenteric fault at the 
location of jejuno- jejunostomy. In this study an 
internal hernia were not recorded among patients 
following OAGB bypass in MM patients, as we don’t 

cause any defects that allow for internal hernia. 
 
Conclusion: 

Laparoscopic bariatric surgery can be performed 
successfully in malrotation patients. In such condition, 
some crucial changes are required in the surgical 
original technique concerning the malrotation of 
midgut patients. Surgeons must examine thoroughly 
the abdominal anatomical structures before initiation 
of to start the stomach division. 

Malrotation midgut is a uncommon congenital 
anomaly occurred during the gestational stage in many 
types (I-III), and not considered an obstacle for 
performing weight loss surgery in case of the surgeons 
are skillful, knowing well the anatomic structures of 
the abdomen which enable him to overcome any 
unexpected perioperative results. This malformation in 
the gut not usually discovered during routine 
examination of patient but incidentally during the 
surgery, In the same time bariatric surgery can be 
performed in safety in MM patients with excellent 
outcomes. On the other hand, perfect result of patients 
complaining from MM can merely be gotten in a large 
numbers of trials. 
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