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a  b  s  t  r  a  c  t

INTRODUCTION:  Appendicitis  is a common  surgical  pathology  with  many  clinical  presentations.  Diagnosis
can be challenging  if  there  is an  alteration  to the normal  position  of  anatomical  structures  and  their
relationships.
CASE  PRESENTATION:  In  this  case,  we  report  an  unusual  presentation  of  congenital  intestinal  malrotation  in
a  nonagenarian  presenting  with  generalized  abdominal  pain  and  lactic  acidosis  found  to have  perforated
appendicitis.  The  patient  was  admitted  to the Hospitalist  service  for abdominal  pain  and  misdiagnosed
with  bowel  obstruction  secondary  to previous  “operation”.  After  further  review  of  imaging  malrotation
with  internal  hernia  was  suggested.  The  patient  was  taken  emergently  to  the  operating  room  and  found
to  have  perforated  and gangrenous  appendix  in  the  midabdomen.  An  appendectomy  was  performed  and
patient  was  ultimately  discharged  home  in  good  condition  on postoperative  day  four.
DISCUSSION:  Malrotation  of  the  intestines  is  a developmental  variant  that  occurs  when normal fetal
rotation  of  the  intestines  around  the  superior  mesenteric  artery  and  their  peritoneal  fixation  fails  to
occur.  Presentation  typically  occurs  during  infancy  and diagnosis  in  an  elderly  patient  is  exceedingly  rare.
Operative  intervention  is often  required  as it is  commonly  associated  with  lactic  acidosis  or  peritonitis.
CONCLUSIONS:  Malrotation  can  go undiagnosed  well  into  elderly  life  and  can  present  with  unusual  signs
and symptoms.  CT is very  helpful  in  aiding  the  diagnosis  but  itself  can  be misleading.

©  2016  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Malrotation of the intestines is a relatively uncommon anomaly
with an incidence of 1 in 500 births and with symptomatic cases
only appearing in 1 out of every 6000 births [1,2]. A large portion
(40%) of affected patients are diagnosed within the first week of life
with the vast majority (75–85%) following within the first year [3].
Very few cases in children remain quiescent, therefore incidence
rates in adults become increasingly small and one estimate shows
an occurrence of 0.16% within the adult population [4]. Intestinal
malrotation occurs when the colon and small intestine fail to prop-
erly rotate into their normal anatomic positions when the intestines

Abbreviations: CT, Computed Tomography; BUN, Blood Urea Nitrogen; GI, Gas-
trointestinal; PO, per oral; SMA, Superior Mesenteric Artery.
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return into the abdominal cavity in utero. As a result: the patient’s
small intestine is found predominantly on the right side of the
body; the cecum and right colon are misplaced into the midepigas-
trum; the ligament of Treitz is displaced inferiorly and rightward;
fibrous connective tissue (Ladd’s bands) forms from the cecum and
right colon, obstructing the duodenum; and the superior mesen-
teric artery (SMA) has a narrow base predisposing it to volvulus
[5,6]. The typical history reported by the patient includes bilious
emesis and physical exam may  reveal abdominal distention [6].
The diagnosis is confirmed with an upper GI X-ray series with small
bowel follow through where the abnormal position of the ligament
of Treitz and cecum can be appreciated. An unexplained lactic aci-
dosis may  be an important indicator of intestinal ischemia in the
setting of obstruction and may  even prompt surgical intervention.
In this report, we present a case of a 92 year old man with undiag-
nosed malrotation who presented with generalized abdominal pain
thought to be due to obstruction and was later found to have per-
forated appendicitis. To our knowledge, this is the oldest reported
age for an initial diagnosis of congenital intestinal malrotation.

http://dx.doi.org/10.1016/j.ijscr.2016.06.053
2210-2612/© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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2. Case presentation

Patient is a 92-year old Caucasian gentleman with a past medical
history significant for diet controlled diabetes, coronary artery dis-
ease status post angioplasty and stent placement, gastroesophageal
reflux disease, hyperlipidemia, dementia, and hypertension. Surgi-
cal history consisted of a right-sided total hip arthroplasty and a
coronary artery bypass graft. He was admitted to the emergency
department in stable condition for evaluation and management
of lower abdominal pain and generalized weakness. The patient
reported symptoms of two days duration with the most recent
bowel movement occurring 3 days prior to presentation to the
Emergency Department (ED). The patient was initially admitted to a
hospitalist from the ED and intravenous normal saline was  started.
He endorsed nausea and vomiting for two days and an absence
of flatulence. Abdominal pain had been present in bilateral lower
quadrants but had migrated towards the upper abdominal quad-
rants with exacerbation of pain on exertion. Labs drawn from the
patient revealed a basic metabolic panel showing moderate hyper-
glycemia (glucose of 242), a lactic acid of 5.2, creatinine of 1.5, BUN
of 36, and an anion gap of 20. A complete blood count was within
normal limits. Results from an abdominal CT showed diffuse small
bowel dilation with focal areas of wall thickening and an assump-
tion by the radiologist of past right-sided hemicolectomy surgery
based on anatomical presentation of both the large and small bowel.
Calcified gallstones and free air were also appreciated on the read.
In addition, free fluid was noted adjacent to the dilated loops of
small bowel that was greater in the mid  and right abdomen than
the left suggesting an infectious or inflammatory process. Once
the imaging was performed, a surgical consultation was  placed
to evaluate the patient for possible small bowel obstruction sec-
ondary to adhesive disease as a result of his previous abdominal
operation. Physical exam shows an agitated and confused patient
with persistent tachycardia, normal blood pressure, and low-grade
fever (38.1 ◦C). Abdominal exam demonstrated a distended, tym-
panic abdomen with diffuse tenderness to palpation worse in the
midepigastrum and no surgical scars. The patient did not endorse
ever having had an abdominal operation and family confirmed this.
Upon further interrogation of the CT scan it was  noted that the
majority of bowel was on the right side of the abdomen (Fig. 1).
Additionally, the right colon was noted to be in the midepigas-
trum, the duodenum do not cross the midline, and a fecolith in the
bowel (Fig. 2a and b). The diagnosis of malrotation with a possible
obstruction secondary to internal hernia or Ladd’s bands was then
suspected.

Given the patient’s presentation of peritonitis with lactic acido-
sis in the setting of potential malrotation, he was  taken urgently
to the operating room for exploratory laparotomy. Prior to surgery
the patient received resuscitation with lactated ringers solution,
placement of a nasogastric tube for decompression, and placement
of an arterial line for hemodynamic monitoring intraoperatively.
The abdomen was entered through a midline laparotomy incision.
This revealed a moderate amount of turbid purulent fluid that was
suctioned and sent for culture. He was noted to have numerous
interloop small-bowel adhesions that were taken down bluntly as
well as fibrinous exudates and interloop abscesses throughout the
abdomen. It was clear the patient did, in fact, have malrotation
with the cecum and appendix position being in the middle of the
abdomen (Fig. 3a). He was noted to have a small-bowel obstruction
secondary to inflammation and scarring from the infectious pro-
cess. While Ladd’s bands were clearly seen this was  not the source
of obstruction precipitating the patient’s hospitalization as they did
not course over the duodenum (Fig. 3b). The obstruction was man-
ually reduced and the small bowel was examined throughout its
entirety and no perforations or bowel ischemia was identified. The
cecum was again identified in the middle of the abdomen and was

Fig. 1. Abdominal X-ray demonstrates dilated loops of small bowel. A paucity of
colonic gas is noted on the right side with a predominance of small bowel in right
upper quadrant.

noted to have a gangrenous appendix with several perforations
as well as a large fecalith (Fig. 4). Further mobilization identi-
fied a large intraabdominal abscess that was opened and drained.
These findings confirmed the diagnosis of appendicitis and not an
obstruction from internal hernia associated with malrotation. The
appendix and mesoappendix were ligated and an open appendec-
tomy performed in a standard fashion. Hemostasis was attained
and the abdomen irrigated with bacitracin infused saline prior to
closure. Once the irrigant was clear the patient’s fascia and skin
were closed and the patient transferred to the post operative care
unit in stable condition. The patient did not suffer an intraopera-
tive instability and did not require any vasopressor support during
the operation. The patient postoperative course was uncomplicated
and he was  discharged home on post-operative day 4 following
return of bowel function and resumption of a heart healthy diet.

3. Discussion

Malrotation is commonly diagnosed in infancy with a 55% inci-
dence of a clinical emergency related to malrotation in the first
week of life and an 80% incidence within the first month of life [1].
In order to understand how malrotation classically presents, a basic
understanding of how the alimentary tract develops is essential.
The alimentary tract is divided into foregut, midgut, and hindgut
defined by the blood supply it receives. Intestinal rotation primarily
involves the midgut and begins during the fifth gestational week
and proceeds through the twelfth gestational week. Rotation of the
midgut has classically been divided into three stages. In stage one,
the midgut loop undergoes a 90◦ counterclockwise rotation around
the SMA. This occurs during the 8th week of gestation and failure of
this first stage results in an omphalocele. During the early phase of
the second stage, the midgut has returned to the peritoneal cavity
and development of the bowel continues. If development proceeds
normally, a 270◦ counterclockwise rotation of the midgut occurs
resulting in the normal anatomical position of the C-loop of the
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