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ABSTRACT

Background: Incomplete duodenal obstruction accounts for only 2% of all duodenal anomalies. Because of its rarity
those patients can be easily misdiagnosed and delayed in their presentation. The aim of this study is to assess these
rare conditions with its delayed presentation and their outcome.

Methods: Nineteen cases presented with incomplete duodenal obstruction during the period from January 2010 to
January 2015. Cases with complete duodenal obstruction were excluded from the study. None of those nineteen cases
were diagnosed antenatal. The assessment parameters were; their provisional preoperative diagnosis, definite post-
operative diagnosis, complications related to miss or delayed diagnosis and their final outcome.

Results: All nineteen cases except six presented with persistent or recurrent attacks of vomiting since birth. Their
provisional clinical diagnosis was malrotation in 9 cases, duodenal stenosis in 6 cases and atresia in 4. Their final
diagnosis was; duodenal stenosis or web in fifteen cases, preduodenal portal vein in two, superior mesenteric artery
syndrome in one case and duodenal hematoma in one case. The cause of misdiagnosis was related to lack of
experience that leads to unsuccessful exploration or delayed surgical intervention. The post-operative complications
occurred in 26.3% of cases. No mortality encountered in this study.

Conclusions: Rare causes of incomplete duodenal obstruction should be looked for routinely to avoid delayed
presentation, misdiagnosis and unsuccessful exploration.
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INTRODUCTION abnormalities or intracranial pathology due to the

Congenital duodenal anomalies are rare lesions that
originate in the early embryologic development of the
foregut with an incidence of 1 to 20000 to 40000." Failure
of recanalization of the duodenal lumen during the eighth
to tenth week of gestation, results in duodenal atresia.
Incomplete recanalization can lead to duodenal stenosis
or web and accounts for only 2% of all duodenal
anomalies.” Because of its rarity and some of them may
be asymptomatic, difficult to diagnose and may be
presented later during childhood life. These conditions
can be easily misdiagnosed initially with pyloric stenosis,
infantile  gastro  esophageal  reflux,  metabolic

recurrent and progressive nature of the vomiting. The aim
of this study is to assess these rare conditions of
incomplete duodenal obstruction with its misdiagnosis,
delayed presentation and outcome.

METHODS

This prospective study was conducted on nineteen cases
(12 males and 7 females) presented to Assiut University
Children Hospital from January 2010 to January 2015
with persistent vomiting with or without nutritional
derangement. Cases with complete duodenal obstruction
were excluded from the study. All cases were subjected
to routine laboratory investigations, plain X-ray erect to
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the abdomen and upper contrast study. The assessment
parameters for all cases were; their mode of presentation,
provisional preoperative diagnosis, final post-operative
diagnosis, frequency of misdiagnosis, any complications
related to this misdiagnosis and the outcome of these
cases. All patient’s parents were consented before any
surgical procedure done to their babies or child. Approval
of ethical committee of Assiut University faculty of
medicine was obtained for conducting this study. All
cases were prepared for surgical exploration by
preoperative correction of anaemia, hypoproteinaemia
and electrolyte disturbance when present.

RESULTS

Antenatal diagnosis was not estimated in any case.
Thirteen cases presented with persistent or recurrent
attacks of vomiting since birth, while only six cases
developed persistent vomiting later on. Their provisional
clinical diagnosis was malrotation in 9 cases, duodenal
stenosis in 6 cases and atresia in 4. The results of these 19
cases were as follow:

First, duodenal stenosis or mucosal web was present in
fifteen cases, where all cases presented by persistent
bilious vomiting since birth except four cases had delayed
onset of vomiting. The provisional diagnosis of these 15
cases was; malrotation in 7 cases, duodenal stenosis in 5
cases and atresia in 3. On surgical exploration and after
mobilization of the duodenum; the site of obstruction was
evident by proximal duodenal dilatation and distal
collapse after injection of saline through the nasogastric
tube. The level of obstruction was determined in the 2™
part of the duodenum in 4 cases and in the 3" part in 11
cases. A longitudinal incision was made in the proximal
duodenum (duodenotomy), where congenital duodenal
stenosis was found in nine cases (Figure 1-3) and a
mucosal web in six cases (Figure 4). After localization of
the ampulla of vater, excision of the mucosal web with
over sewn of the resection line, then closure of the
duodenum (duodenoplasty) was done (Figure 5 & 6). For
cases with duodenal stenosis; side to side
duodenoduodenostomy was amenable. Closure of the
abdominal wall in layers after insertion of tubal drain was
done.

Figure 1: Congenital duodenal stenosis in the third
part of duodenum.

Figure 2: Congenital duodenal stenosis in the third
part of duodenum.

Figure 3: showing dilated stomach, first and second
part of the duodenum with collapsed third part of
duodenum in 9 years old boy.

Figure 5: After localization of the ampulla of vater,
excision of the mucosal web with over sewn of the
resection line.
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Table 1: Shows demographic data, onset of vomiting, associated anomalies, nutritional and fluid loss and the post
operative complications in the 19 cases.

Age at Star_t &l Ass. Nutritional & Post operative
: . persistent . . S
diagnosis o anomalies fluid loss complications
vomiting
Delayed AT
1 15months 8250 gm Y dehydration & Wound infection
onset
low Alb
2 3 days 2800 gm  Since birth
3 5 days 3100 gm  Since birth
4 4 days 2900 gm  Since birth PDA
Delaved Anemia,
5 16 months 7400 gm 4 dehydration Wound infection
onset
&low Alb
6 6 days 2450 gm  Sincebirth | atentforamen
ovale
7 10days  2300gm Sincebirth  DOWN
syndrome
8 11 days 2200 gm  Since birth
9 14 days 2900 gm  Since birth Malrotation
10 12 days 3100 gm  Since birth
Delayed Anemia,
11 22 months  8.800 gm Y dehydration Wound infection
onset
&low Alb
. . . Anemia&
12 40 days 3200 gm  Since birth Malrotation dehydration
. . Anemia&
13 2 months 3150 gm  Since birth dehydration
. . Anemia &
14 5 months 3650 gm  Since birth dehydration
Anemia, Adhesive
15 9 years 1§1600 c[)):sI:tyed dehydration intestinal
g &low Alb obstruction
16 (PDPV) 3 days 2340 gm  Since birth
Situs
17 (PDPV) 2 months 4200 gm  Since birth inversus& Dehydration
malrotation
. Anemia, ;
18 (SMA) 10 years 18400 Delayed Midgut dehydration Minor
gm onset volvulous anastomotic leak
&low Alb
19 (duodenal 6 years 20500 Delayed Anemia
hematoma) gm onset

Alb: albumin, PDPV: preduodenal portal vein and SMA: superior mesenteric artery syndrome.

There were no intra-operative complications apart from
minor bleeding from duodenal wall in two cases, stopped
spontaneously by compression. The mean operative time
was 54 + 6.1 minutes. All cases started oral feeding on
the 3" to the 4" post-operative day and discharged after
removal of the abdominal drain on the 7" to 10" days
except three cases developed minor wound infection that
responded to conservative measures and discharged on
the 12" to 15" post-operative day (Table 1). An attack of
adhesive intestinal obstruction occured in a 9 year old
boy with duodenal stenosis (case 15) one month after his

duodeno-duonostomy. He was admitted again to our
hospital complaining of recurrent attacks of vomiting (up
to seven times per day), abdominal pain and distention.
His clinical diagnosis was post- operative adhesive
intestinal  obstruction that confirmed by surgical
exploration, where dense obstructing adhesions over the
small intestinal loops was found; necessitating
adhesolysis. After that he made good progress until he
was discharged on the 10" post-operative day then was
followed up for nine months where he gained weight and
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did not show any recurrent attacks of intestinal
obstruction.

‘;‘LJ

Figure 6: Closure of the duodenum (duodenoplasty)
was done.

Two cases out of these fifteen had previous exploration in
another hospital; they were misdiagnosed as malrotation.
Because both had persistent post-operative symptoms and
their post-operative upper contrast study revealed
persistent duodenal obstruction. The decision of re-
exploration was made, where duodenal stenosis at the 3"
part of the duodenum was detected and side to side
duodenoduodenostomy was done with smooth post-
operative course.

Second, one full term male (2.340 gm) and 2 months old
male (4.230 gm) cases 16 & 17 presented with
dehydration, recurrent persistent non bilious vomiting
and mild abdominal distension. Plain X-ray to the
abdomen revealed a double bubble sign and the upper
contrast study showed dilated stomach along with the
first part of duodenum (Figure 7-9). Also situs inversus
was noted in one of them (Figure 10). Their provisional
diagnosis was duodenal atresia in one and malrotation in
the other. On surgical exploration both stomach and first
part of the duodenum were dilated and the cause of
duodenal obstruction found to be a preduodenal portal
vein (PDPV) that was abnormally crossing in front of the
first part of the duodenum besides the kinked, non-rotated
duodenum in the other infant (Figure 11 & 12). After
duodenal freeing and mobilization, duodenotomy was
done in the dilated duodenum to exclude any luminal
cause of obstruction. Loose over bridging side to side
duodeno-duodenostomy infront of the portal vein was
done. Both cases started oral feeding on the 3™ post-
operative day and discharged on the 8" and 9™ post-
operative day respectively without complications during
the follow up period.

Third, a 10 years old female (cases 18) presented with
sever weight loss, chronic recurrent abdominal pain, and
frequent attacks of bilious vomiting. On clinical
examination she was malnourished (weight 15 Kg),
dehydrated, her hemoglobin count was 7.9 gm and serum
albumin 2.2 gm. The upper contrast study showed hugely
dilated stomach and duodenum down to the 2™ part with

delayed gastric empting. Her provisional diagnosis was
malrotation of the bowel. On surgical exploration she was
found to have Superior Mesenteric Artery syndrome
(SMA) obstructing the third part of the duodenum with
malrotation and volvulous of the small bowel. After
Ladd’s procedure a duodenojejunostomy was done. On
the 9" post-operative day she developed minor small
intestinal leak that stopped spontaneously after 5 days
and she was discharged on the 15" post-operative days
with smooth follow up period.

Figure 7: A preoperative plain X-ray to the abdomen
revealed a double bubble sign.

Figure 8: A post operative plain X ray film of the
same patient.
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Figure 9: Upper contrast study showing dilated
stomach and first part of duodenum.

Figure 10: Upper contrast study showing situs
inversus, dilated stomach, first part of duodenum with
partial duodenal obstruction.

Figure 11: PDPV as a cause of duodenal obstruction.

Fourth, a 6 years old boy (case 19) came to our unit with
recent history of recurrent bilious vomiting and
dehydration. His laboratory tests were within normal
apart from anaemia (HB 8.7 gm). His upper contrast
study was suggestive of partial duodenal obstruction. The
provisional diagnosis was duodenal stenosis. On surgical
exploration there was an unexpected duodenal hematoma
at the fourth part of the duodenum and duodenojejunal
junction. Side to side duodeno-jejunal anastomosis was
achieved. His parents deny any history of abdominal
trauma preoperatively but his mother delivered post
operatively a history of abdominal trauma since 2 weeks
before admission. Both preoperative and post-operative

coagulation parameters were normal. He did not show
any post-operative complications during the follow up
period.

Figure 12: PDPV& non-rotation as a cause of
duodenal obstruction.

Patients in this series were followed up for a period
ranged from 6 to 9 months with normal growth curve and
without any further complications.

DISCUSSION

Congenital causes of duodenal obstructions may be
intrinsic as atresia, stenosis and web or extrinsic as
malrotation, Ladd’s bands, annular pancreas, duplications
and rarely, a preduodenal portal vein. Duodenal atresia
can be classified into 3 types (I, I, and I11) and could be
diagnosed antenatally in up to 50% of cases, by the
classic ultrasound signs of polyhydramnios, dilatation of
the stomach and proximal duodenum visible on the third
trimester. Also “double bubble” sign with gaseous
distension of the stomach and proximal duodenum and
total absence of intestinal gas distally are diagnostic
radiographic signs.*® However if small bowel gas is
observed distal to the double bubble, the differential
diagnosis should include duodenal stenosis, duodenal
web and intestinal malrotation with midgut volvulus; thus
congenital duodenal stenosis may be difficult to diagnose
in comparison to duodenal atresia.

Recently upper fiber optic flexible endoscopy has been
used for evaluation of duodenal obstruction as it allows
direct observation of intraluminal causes as; duodenal
stenosis, atresia and membrane.>® In our study three cases
were diagnosed by upper endoscopy preoperatively
(Figure 13).
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Figure 13: Preoperative endoscopic view of the 9 years
old boy with duodenal stenosis showing narrowing of
the duodenal lumen.

More than 50% of affected patients have other associated
congenital ~ anomalies  including  variants  of
gastrointestinal anomalies, renal anomalies, cardiac,
central nervous system lesions and rarely, biliary tract
anomalies.

Down syndrome is recognized as a possible predisposing
factor for gut anomalies and congenital heart disease as
part of the VATER syndrome.” The presence of these
congenital anomalies may help in the early suspicion or
diagnosis of congenital duodenal stenosis. In this study
we encountered associated congenital anomalies in seven
cases (36.8%) one of them had down syndrome. Another
cause of delayed diagnosis may be that those infants and
children were passing stool and able to tolerate small
feedings due to incomplete nature of obstruction. Since
its first description® less than 100 patients of PDPV has
been reported in the literature.® PDPV usually associated
with other anomalies. Yi et al.'° reviewed the largest
series of PDPV cases yet, with multiple associated
anomalies reported including; intestinal malrotation in
64%, situs inversus in 26%, duodenal and pancreatic
anomalies in 26% & 22% of them. Prenatal diagnosis or
preoperative identification of PDPV as a cause of
duodenal obstruction is rarely made even in the cases of
duodenal obstruction caused only by the PDPV. 50% of
cases of PDPV discovered incidentally during
surgery.™*? In this series the diagnosis was not finalized
either prenatally or preoperatively and PDPV was
incidentally found during operation. This incidental
finding should alert the surgeon to be familiar to deal
with it to prevent unnecessary trauma during operation
with serious outcomes.

Duodenal hematoma is rare, generally occurring after
abdominal trauma or endoscopic biopsy or in association
with peptic ulcer disease. Duodenal hematoma usually
resolves spontaneously within  7-10 days; thus,
conservative treatment as first line therapy is
recommended instead of surgery. Surgery or
percutaneous drainage should be reserved for patients

with persistent obstruction or expanding hematomas.****

This agrees with our findings where persistent vomiting
led to surgical exploration with the incidental finding of
duodenal hematoma in the 4™ part.

Superior Mesenteric  Artery syndrome (SMA) is
considered a rare extrinsic cause of obstruction of the
third part of the duodenum caused by reduction of the
angle between SMA and the aorta.”® In this study we had
a 10 years old female with SMA, malrotation and
volvulous. She was suffering from dramatic nutritional
loss that lead to significant post-operative morbidity in
the form of minor anastomotic leak that stopped
spontaneously and the patient survived.

The choice of surgical procedure is largely based on the
preference of the surgeon. Duodenotomy with incision or
excision of the diaphragm, duodenoduodenostomy,
duodenojejunostomy, or duodenoplasty can all be
considered as different methods of operative
management.’

In this study duodenoplasty was performed for cases with
duodenal web where the bowel just proximal and distal to
the obstruction was joined after excision of the duodenal
membrane. Then the duodenum was closed transversely
in Heineke-Mikulicz fashion. For duodenal stenosis,
PDPV, SMA and duodenal hematoma; side to side
duodenoduodenostomy or duodenojejunostomy were
performed as we expect that it is the best operative
procedure as it is the most direct, physiologic repair and
has the least potential for later complications.

In recent years, apart from the above-mentioned open
procedures, laparoscopic duodeno-duodenostomy and
image-guided balloon dilatation have been tried.
Laparoscopic duodeno-duodenostomy has been done in
neonates without intra or postoperative complications
with early start of oral feeding and rapid recovery leading
to short hospital stay.'*™*®

The post operative complications rate in previous reports
ranged from 12 to 15% of patients with associated
mortality rate of 6%.>**%! In this study the incidence of
post operative complications were 26.3%, but we did not
lose any patient.

Delayed diagnosis and presentation in this study was
evident in 9 cases; 7 of duodenal stenosis or web and in
cases 17 & 18. This delayed diagnosis and presentation
resulted in nutritional derangement with concomitant
anemia in 42.1%, hypoalbuminemia in 26.3%,
dehydration and electrolyte disturbance in 47.3%.

Misdiagnosis along the whole series varied from
malrotation to duodenal atresia. The cause of
misdiagnosis may be related to lack of experience of this
rare anomaly by the pediatricians or junior surgeons that
lead to unsuccessful exploration or delayed definitive
surgical intervention. This was evident in the two cases
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that had previous exploration for misdiagnosis of
malrotation.

Both mis and delayed diagnosis in this series resulted in
prolonged unsuccessful medical treatment, sever
nutritional derangement and improper or delayed surgical
intervention.

CONCLUSION

Rare causes of incomplete duodenal obstruction could be
easily misdiagnosed or present after the neonatal period
due to incomplete nature of obstruction and leads to sever
nutritional derangements, unsuccessful or delayed
surgical intervention.
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