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Ultrasound Observation of Postoperative Changes in the Roux Limb after
Roux-en-Y Jejunostomy in Pediatric Patients: a Preliminary Report
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The Roux limb is the most commonly used procedure for hepato-biliary surgery in pediatric cases. Notwithstanding, the postoperative status
of the limb has not been well described. In this report, our group attempted to observe the Roux limb ultrasonically after performing a Roux-en-Y
jejunostomy. Hepatic porto-jejunostomy and hepatico-jejunostomy were performed in 2 patients with biliary atresia and 4 patients with congeni-
tal bile duct dilatation, respectively. The Roux limb was observed by real-time ultrasonography from postoperative day (POD) 1 to POD 12. The
wall thickness and luminal diameter of the Roux limb were measured, and the movement of the limb was observed. In the 2 hepatic porto-
jejunostomy patients, the wall thickness was increased on POD 1 but thereafter improved from PODs 3 to 6. The lumen of the Roux limb was
difficult to describe in one of the patients because of an inadequate amount of bile flow. Cooperative peristalsis appeared on PODs 4 to 6 fol-
lowing the commencement of irregular movement from PODs 2 to 3. In the 4 hepatico-jejunostomy patients, the wall thickness was increased
by POD 1 but improved from PODs 2 to 6. Cooperative peristalsis appeared on PODs 4 to 5 following the commencement of irregular move-

ment. In conclusion, ultrasound examination is useful for observing the postoperative morphological aspects of the Roux limb.
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Introduction

The Roux limb is the most commonly used procedure for hepatic
porto-jejunostomy (HPJ) for biliary atresia (BA) or performing a
hepatico-jejunostomy (HJ) for congenital bile duct dilatation (CBD).
The postoperative status of the Roux limb is easily influenced by
intra-operative manipulation, bile flow and postoperative complica-
tions.' Notwithstanding, very few reports have described the status of
the Roux limb after operations.'” In this study we shed light on this
issue by observing the Roux limb ultrasonographically in pediatric
cases after performing Roux-en-Y HPJ for BA or HJ for CBD. We
herein report our original findings.

Patients and Methods

Two patients with BA (a 61-day-old girl and a 96-day-old boy)
and 4 patients with CBD (a 1-month-old girl, two 3-year-old boys

and an 8-year-old girl) were studied. The diagnoses of BA and CBD
were mainly established based on four diagnostic modalities: ultra-
sound, “"Tc-pyridoxyl-5-methyl-triptophan scintigraphy, computed
tomography and magnetic resonance cholangiopancreatography. The
BA patients underwent Kasai's original HPJ* and the CBD patients
underwent HJ.’ The jejunostomy was performed under the follow-
ing conditions: the jejunum was divided at a point 20 cm from the
ligament of Treitz, the length of the Roux limb was 60 cm, the route
was retrocolic, and the procedure was performed end-to-side. No
serious postoperative complications occurred in any patients.

Real-time ultrasound was performed using either of two systems:
an SSD-5000 ultrasound console with a 5.25 MHz convex array or
7.5 MHz linear array transducer (Aloka, Tokyo, Japan), or an SSA-
340A ultrasound console with a 3.7-6.0 MHz convex array trans-
ducer (Toshiba, Tokyo, Japan). The ultrasound observations were
performed at a fixed time once daily for about 15 minutes, and each
session was recorded on videotape (SVO-9500MD4, Sony, Tokyo,
Japan).
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The sequential observation of the Roux limb using ultrasound was
begun on POD 1. The probe was positioned at the level of the right
or middle epigastric region under sterile conditions to visualize the
Roux limb through the liver parenchyma as an acoustic window.
The wall thickness (WT) and luminal diameter (LD) of the fixed part
of the Roux limb near the hepatic hilum were measured. The move-
ment of the intestinal wall of the Roux limb was also serially exam-
ined. The term "cooperative peristalsis" describes the involuntary
movements of the intestine in progressive wavelike contractions.
"Irregular movements" are movements of the intestinal wall that do
not appear to be correlated with each other. The timing of observa-
tions was unrestricted during periods of postoperative fasting. If
feeding was commenced, the observations were performed before
and after meals.

Results

Figure 1 shows the ultrasonographic appearance of the Roux limb.
Table 1 summarizes the postoperative changes in WT, LD and in-
testinal movements of the Roux limb in every patient. Feeding was
commenced from POD 8 in HPJ patients and from PODs 2 to 4 in
HJ patients.

Table 1. The postoperative changes in the Roux limb in six patients
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In Patient 1 with HPJ, the WT was increased to 4.8 mm on POD
1 and thereafter shrank to less than 2.5 mm by POD 6. The lumen
of the Roux limb was difficult to describe, probably due to an in-
adequate amount of bile flow (Figure 2). Intestinal contents resem-
bling bile juice appeared on POD 3, when the LD was measured at
5.0 mm. Irregular movement of the wall appeared from POD 2 and
cooperative peristalsis appeared on POD 6.

In Patient 2 with HPJ, the WT was increased to 4.0 mm on POD
1 and thereafter shrank to less than 2.0 mm by POD 3. The LD in-
creased to 7.1 mm by POD 1 and 10.0 mm by POD 2, then improved
somewhat by POD 3. These findings suggested that Patient 2 had ex-
perienced postoperative bleeding from the hepatic hilum and melena
during the same period (Figure 3). Irregular movement of the wall
appeared from POD 3 and cooperative peristalsis appeared from
POD 4.

In the four patients undergoing HJ, the WT was increased to 2.1-
6.3 mm by POD 1 and thereafter improved from PODs 2 to 6. The
LD showed no tendency to converge with the course of time.
Irregular movement of the intestinal wall appeared from PODs 1 to
4, then changed to cooperative peristalsis on PODs 4 to 5 and re-
mained active after the start of feeding.

Postoperative day (POD)

Patients ~ Operation®  Age’/Sex®  Parameter’

1 2 3 4 5 6 7 8 9 10 11 12
1 HPJ 61D/F WT (mm) 48 42 63 40 39 22 22 22 22 26 17 1.7
LD(mm) ND ND 50 16 1.1 19 30 24 43 30 09 09
Movement - + + + + + + + + + + +
2 HPJ 96D/M WT (mm) 40 26 1.7 1.8 15 14 1.3 1.2
LD (mm) 7.1 10 47 1.8 1.8 3.1 3.9 0.8
Movement - - + + + + + +
3 HJ IM/F WT (mm) 2.1 2.0 1.5 1.7 09 12 12 1.6
LD (mm) 10.6 3.7 64 64 56 63 8.0 7.7
Movement - - + + + + + +
4 HJ 3Y/M WT (mm) 4.3 3.5 24 18 25 30 29 31
LD (mm) 4.8 2.3 1.8 1.6 1.0 14 15 1
Movement - + + + + + + + +
5 HJ 3Y/M WT (mm) 63 3.0 24 23 33 3.0 29 3.0 4.0
LD (mm) 40 32 43 24 25 3.2 56 5.0 5.7
Movement - - + + + + + + +

6 HJ 8Y/F WT (mm) 41 23 23 20 25 21 1.6

LD (mm) 6.8 7.2
Movement + +

53 37 33 38 20
+ + + + +

"HPJ=Hepatic porto-jejunostomy; HJ=Hepatico-jejunostomy.
"D=Day; M=Month; Y=Year.
‘F=Female; M=Male.

‘WT=Wall thickness; LD=Luminal diameter; ND=Not detected; -=No movement; +=Irregular movement; +=Cooperative peristalsis. Empty spaces denote no

measurements.
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(A)

(B)

Figure 1. The ultrasonographic appearance of the Roux limb. (A) At the
anastomosis portion on POD 5 in Patient 4. (B) The schematic presentation

anastomosis

sutures

of (A). (C) On POD 9 in Patient 3.

(B)

Figure 2. The ultrasonographic appearance of the postoperative changes in
the Roux limb in Patient 1. (A) The lumen of the Roux limb is difficult to
describe on POD 2; the arrows indicate the Roux limb near the hepatic
hilum. (B) The appearance on POD 4 is similar to that on POD 2. (C) The
lumen is well visualized on POD 9.



Figure 3. The ultrasonographic appearance of the postoperative changes in
the Roux limb in Patient 2. (A) The lumen is dilated on POD 2 and the
hyperechoic lesions in the lumen are indicative of blood clotting (arrow).
(B) The dilatation of the lumen improves on POD 4.

Discussion

The walls of the small intestine are hardly visible by ultrasound
under normal conditions, chiefly due to the disturbance of the
sonographic reflection by endoluminal gas. This is why transabdominal
ultrasound examinations of the small intestine have not been intro-
duced as a routine investigative modality. In some pathological
conditions, however, transabdominal real-time ultrasound has been
proven effective in visualizing various segments of the intestinal
loops. The most notable of these conditions are colonic diverticulitis,
inflammatory bowel disease and intestinal obstruction.”’

In adult patients, the small bowel has been defined as abnormal
when the WT equals or exceeds 3 mm or the LD equals or exceeds
25 mm." Based on ultrasonographic measurements of the small bowel
in 128 patients, Haber et al." reported that the WT increased sig-
nificantly with age, reaching a maximum ileum WT of 1.5 mm in
subjects ranging from 10 to 14 years old.
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The present report describes the ultrasonographic appearance of
the Roux limb after a Roux-en-Y jejunostomy in pediatric patients.
The Roux limb could be easily visualized through the hepatic pa-
renchyma as an acoustic window. It thus becomes possible to ob-
serve the sequential changes in the WT and LD of the Roux limb
after a Roux-en-Y jejunostomy. The authors speculate that the in-
creased WT on PODs 1 to 2 in our patients may indicate postop-
erative edematous changes in the intestinal wall around the site of
anastomosis. We also observed that the increased WT quickly re-
covered within 2 or 3 days after surgery, suggesting a prompt im-
provement of the local circulatory disturbance.

The monitoring of the postoperative changes in the intestinal
movement was also interesting in this study. We were able to rec-
ognize differences between the irregular movements and coopera-
tive peristalsis by real-time ultrasound. In patients with BA, the de-
velopment of the cooperative peristalsis seemed to be retarded by
a small volume of bile flow. The luminal bleeding from the hilum
may accelerate the peristalsis, however, as described in Patients 1
and 2. The significance of the LD unfortunately proved difficult to
asses, chiefly due to the wide variability in this parameter and lack
of any discernable trend over time. We had no concern about the
visualizations of the details of the multilayered structure of the in-
testinal wall in this study.

Various postoperative complications with Roux-en-Y jejunostomy
have been reported in the literature, including anastomotic stricture
(necessitating reoperative reconstruction), retrograde intussusception
of the Roux limb (evading detection and diagnosis up to the point

12-14

of laparotomy)”"" and internal herniation."” Patients with postop-

erative complications generally exhibit morphological changes in
the Roux limb. Under the situations of such complications, increas-
ing WT, dilated LD and/or disappearance of cooperative peristalsis
may occur.

In conclusions, we propose that our findings would contribute to
postoperative management in hepato-biliary surgery. However, since
this is only a small, non-randomized preliminary report, a prospec-
tive study is called for.
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