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Abstract : Rotation of the small bowel around its mesenteric
vascular pedicle is termed midgut volvulus. This abnormality
frequently causes obstruction and, most importantly,
compromises the intestinal blood flow, threatening bowel
viability. Midgut volvulus can be primary without findings of
any associated underlying cause, or secondary to other
congenital or acquired conditions. Primary midgut volvulus is
more frequent in children and young adults and rarely
presents in adults, among whom secondary volvulus is more
prevalent.
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CASE REPORT : BRIEF HISTORY

A 13-year-old male presented with complains of intermittent
cramping abdominal pain and vomiting for 3 days. There was
a past history of recurrent vomiting with pain in the abdomen
since childhood. On examination, the patient was average
built, with a weight of 30 kg, a pulse rate of 96/ min, and a
blood pressure of 100/70 mm of mercury. The abdomen was
scaphoid, soft and bowel sounds were normal, and he
showed no peritoneal signs. Laboratory investigations were
within normal limits and abdominal x-ray did not reveal any
features of obstruction. On further evaluation

USG ABDOMEN AND PELVIS : showed E/O midgut volvulus
seen with twisted mesenteric vessels and bowel loops.
Multiple thin walled cysts of varying sizes are seen in
umbilical and supra pubic region suggesting lymphatic
malformation .

CT ABDOMEN AND PELVIS : showed Ladd’s band structure
seen with subtle hyperdense attenuation of SMA representing
slow flow / evolving SMA thrombosis. At present no obvious
bowel / mesentric ischaemia seen. No evidence of
intussusception made out . Diffuse hypodense lesion noted in
ileal / sigmoid mesentry extending into pelvis . (?
Lymphangioma / ? Developmental anomaly ) SURGICAL
GASTRO ENTEROLOGIST OPINION OBTAINED. Surgery
was planned for as suggested by them. After pre anaesthetic
evaluation and assessment ,and after getting consent patient
was taken up for elective surgery (LADD’'S PROCEDURE )

MALROTATION ,
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TREATMENT :LADD'S PROCEDURE

Under strict aseptic precautions , under ETGA ,patient in supine
position ,midline incision made ,abdomen opened in layers .
Cecum and appendix were on the left side of the abdomen and
the duodenojejunal flexure was on the right side. There was no
evidence of strangulation or gangrene. A diagnosis of
non-rotation of the midgut loop was made and Ladd’'s procedure
was done. Ladd’s band attached to the caecum was released.
Untwisting of the volvulus done .Cystic mass of size 15 x 10 cm
was noted in the ileal mesentry .Resection of the involved small
bowel done followed by anastomosis .Appendicectomy was
done .Complete hemostasis was secured .Abdomen closed in
layers Sterile dressing applied .Specimen sent for
histo-pathological examination Post operative period was
uneventful .Patient was discharged on 10 th POD . Post op HPE
Report Lymphangioma .Patient didnt come for review

later ,hence follow up couldnt be done.

RELEASING THE BANDS APPENDICECTOMY BEING DONE



LYMPHOID MASS
DISCUSSION : Embryology and Description

During gestation the midgut grows so rapidly that the intraembryonic
coelom is too small to accommodate it. So the midgut with its
superior mesenteric artery is extruded into the extraembryonic
coelom in the umbilical cord, forming a temporary physiological
umbilical hernia. When the midgut returns back to the intraembronic
coelom, rotation of the midgut loop takes place through 270° in
anticlockwise direction in three stages. In the first stage [fifth to tenth
week] the growth of the right lobe of the liver carries this organ
downward and to the right, taking the left umbilical vein [ligamentum
teres] with it. This pulls the prearterial segment of the midgut loop
down and to the right. So in effect, the midgut loop rotates through
90° in anticlockwise direction. Normally, in the second stage of
rotation [at the tenth to eleventh week of gestation] the midgut loop
returns to the abdominal cavity from the umbilical cord. The
prearterial part, i.e. the small gut, returns first while the superior
mesenteric artery is fixed to the umbilicus. Because the space in the
abdomen is limited, the returning coils of intestines are pushed to
the left underneath the superior mesenteric artery. The last coils of
ileum reduce later and carry the superior mesenteric artery with it as
it is reduced.

The cecum and right colon reduces next and passes
anterior to the right of the superior mesenteric artery. The
subsequent growth and elongation of colon pushes the cecum Into
the right iliac fossa. In the third stage of rotation [eleventh week to
shortly after birth] the gut becomes fixed to the posterior abdominal
wall. Arrest of development at any stage changes anatomical
placement of organs and also narrows the mesenteric base and
impairs fixation, leaving the bowel at high risk for volvulus Arrest of
the first phase leaves the bowel herniated into the umbilical cord,
creating omphalocele. Arrest during the second phase may result in
nonrotation, incomplete rotation, hyperrotation, or reversed rotation.
Moreover, gastroschisis and diaphragmatic hernias and mesocolic
paraduodenal hernias also occur during the late second phase of
rotation. Failure of the third phase results in a mobile cecum,
unattached duodenum, or unattached small bowel mesentery, which
makes it vulnerable to cecal volvulus and internal hernias
Nonrotation is the most common rotational abnormality and is due to
failure of normal counterclockwise rotation of the prearterial
segment of the small gut around the superior mesenteric artery. In
nonrotation of midgut loop, the umbilical ring is lax. So the colon and
cecum reduce first.

The small gut follows and displaces the colon and superior
mesenteric artery to the left. So the small gut lies on the right side,
the terminal ileum crosses the midline to meet the cecum and enters
on its right instead of left side. The colon is confined mainly to the
left side of the abdomen. The whole midgut loop may be suspended
in the abdominal cavity by an extremely narrow pedicle, the
dudenocolic isthmus thus making it vulnerable for volvulus. Bands
fixing the cecum to the lateral abdominal wall develop abnormally
crossing the duodenum [Ladd's band] and have potential for
duodenal obstruction. In both nonrotation and incomplete rotation,
cecal bands may cause obstruction and ischemia before birth,
leading to congenital duodenal atresia or stenosis. Therefore,
patency of the duodenum should be checked routinely during
corrective surgery . Incomplete rotation is the next most common
abnormality and involves arrest of rotation at or near 180°. Thus the
cecum lies in the right hypochondrium or in the upper abdomen.
Reversed rotation results in a 90° clockwise rotation of the gut. The
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cecum and ascending colon reduce first, so the transverse
colon goes behind the superior mesenteric artery and the
duodenum comes anterior to the artery. In such cases the
superior mesenteric artery may obstruct the transverse
colon. The term malrotation is used to imply irregular and
mixed defects of rotation. The true incidence of malrotation
is unknown, since many asymptomatic patients fail to
present. Rotational abnormalities are often associated with
other congenital abnormalities like congenital abdominal
wall defects, polysplenia or asplenia The surgeon
exploring such patients should diligently look for
associated congenital abnormalities. Abnormal rotation
with deficient fixation of gut predisposes the patient to
volvulus of the ileocecal segment resulting in intestinal
obstruction. Sequelae include ischemia, mucosal necrosis,
intramural air formation, gram-negative sepsis, perforation,
peritonitis, and death. Midgut volvulus can occur at any
age though it more commonly presents in the first few
weeks of life. Volvulus presents with irritability with bilious
vomiting and later on bloody stools and eventually
collapse due to intestinal ischemia. Chronic duodenal
obstruction due to Ladd's band may manifest as
intermittent vomiting.

Clinical Presentation

Anomalies of intestinal rotation are most often
asymptomatic and are often incidental findings in adults.
Non- rotation occurs in approximately 1 in 500 live
births .Most patients present in emergency with cramping
generalised pain and vomiting. So most cases of
non — rotation in adults are detected at emergency
laparotomy for intestinal obstruction due to midgut or
ileo- caecal volvulus .Some patiens may give prior history
of recurrent vague abdominal pain with bilious vomiting
suggestive of intermittent small intestinal obstruction or
volvulus. In the acute symptomatic patient, only
emergency laparotomy can provide the correct diagnosis
and decrease the risk of bowel gangrene. In the chronic
situation, barium studies of the upper and lower
gastrointestinal tract may reveal findings suggestive of
midgut nonrotation or malrotation.

Imaging Studies

Duodenal obstruction causes gastric and duodenal
distension with a prominent duodenal bulb and air-fluid
level. This double-bubble is the classic sign on abdominal
radiography. There is relative paucity of gas in the lower
abdomen. In older patients, the double bubble may be
absent in the asymptomatic phase. The diagnosis may be
made by upper Gl contrast studies in intermittently
symptomatic patients. The duodenum may be distended
and may have an abnormal shape. The duodenojejunal
junction may be on the right and the cecum may be on the
left. The duodenum may show a corkscrew effect
suggesting partial volvulus. The small intestines may be
entirely in the right side of the abdomen. Barium enema
may show a displaced cecum with the ileum entering the
cecum from the right. Ultrasound and computed
tomography scan of the patient's abdomen showing
superior mesenteric vein located on the left of the superior
mesenteric artery suggest non rotation of the intestine but
are not sufficiently accurate to confidently exclude
malrotation or volvulus. The CT whirl or whirl pool sign
portrays the swirling appearance of bowel and mesentry
twisted around the superior mesentry artery axis .
Management

Midgut volvulus, a clockwise twisting of the bowel around
the SMA axis because of the narrowed jejunocolic
isthmus, is the most dreaded complication of intestinal
malrotation and a clear indication for emergent surgery.



Surgical intervention is mandatory to avoid or reverse ischemic
insult. Operative correction [Ladd procedure] incorporates:

- Volvulus occurs clockwise, so it is untwisted counterclockwise.
With extensive gangrene a second look laparotomy may be done
after untwisting the volvulus. Division of abnormal peritoneal bands
(duodenocolic, duodenojejunal, ileocolic) . The bands between the
cecum, terminal ileum and duodenum are sharply divided. This
brings the straightened duodenum and small intestine on the right
side and the cecum on the left side thus widening the narrow
duodenocolic isthmus and relieving any duodenal obstruction. Ladd
bands, which constrict the duodenum, are also thoroughly divided,
using a Kocher maneuver to ensure release of obstruction.

- The appendix is removed to avoid diagnostic errors in later life.

- Closing of mesocolic defect to prevent future internal hernias.
Laparoscopic Ladd’s procedure has also been effectively performed
when there is no obstruction or volvulus. The minimally invasive
approach has the advantage of early oral intake, early discharge,
better cosmetic results and probably less postoperative adhesions.
Causes of postoperative morbidity are adhesive obstruction,
short-bowel syndrome, and recurrent volvulus. Volvulus may recur
after the Ladd procedure in 7% of cases. To prevent recurrent
volvulus several techniques for fixation of the cecum and duodenum
were tried; however, overall statistics have not shown improvement
in outcome . Bill and Grauman proposed fixation of the cecum to the
left lateral wall and of the small bowel to the right paracolic gutter.
Fitzgerald described lysis of duodenal adhesions and mobilization of
ascending colon and cecum to the right paracolic gutter with suture
fixation in order to restore normal anatomy .Gohl and Demeester
added formation of a new retroperitoneal bed to promote fixation of
ascending colon and small bowel mesentery.

Clinical awareness of malrotation and associated
anomalies, increased sensitivity to clinical symptoms and better
imaging studies have led to improved diagnosis, allowing for prompt
treatment of malrotation before life-threatening complications occur.
The risk of mortality increases in the presence of bowel gangrene
and is influenced largely by the length of viable bowel left. The risk
of mortality also increases with the presence of associated serious
congenital abnormalities Asymptomatic older patients with
intestinal malrotation may be managed conservatively but they
should be warned that volvulus can occur at any time and they
should report early if symptoms occur
CONCLUSION :

In conclusion, adult presentation of intestinal malrotation is a rare
condition and difficult to diagnose. These patients often present with
chronic abdominal pain and vomiting with or without signs of
intestinal obstruction or strangulation. Diagnosis requires a high
index of suspicion. Midgut volvulus can occur at any age, so the
diagnosis of malrotation and volvulus should always be kept in mind
when evaluating adult patients with symptoms of vomiting and pain.
Surgical intervention is mandatory to avoid or reverse ischemic
insult and Ladd’s procedure remains the accepted procedure
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