
Page 1/7

Biliary re�ux post hepaticojejunostomy (Sump
syndrome) diagnosed using Microvascular �ow
imaging (MVI) - A Case Report
Saif Sait  (  saif.sait@nhs.net )

King's College Hospital NHS Trust: King's College Hospital NHS Foundation Trust
Matthew Benger 

King's College Hospital NHS Trust: King's College Hospital NHS Foundation Trust
Gibran Timothy Yusuf 

King's College Hospital NHS Trust: King's College Hospital NHS Foundation Trust
Paul Singh Sidhu 

King's College Hospital NHS Trust: King's College Hospital NHS Foundation Trust

Research Article

Keywords: Microvascular �ow imaging, Sump syndrome, Biliary re�ux, Ultrasound, Diagnosis, Case report

Posted Date: April 5th, 2022

DOI: https://doi.org/10.21203/rs.3.rs-1243845/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-1243845/v1
mailto:saif.sait@nhs.net
https://doi.org/10.21203/rs.3.rs-1243845/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/7

Abstract
Microvascular �ow imaging (MVI) is a novel technique which provides detailed visualisation of �ow in
small vessels and structures and has a sensitivity comparable to contrast enhanced ultrasound (CEUS).
The application of MVI has developed in several different areas including improved characterisation of
liver lesions, breast masses, thyroid nodules, and musculoskeletal disorders. MVI is based on detecting
movement rather than vascularity. We report a case of biliary re�ux following Roux en Y
hepaticojejunostomy (Sump syndrome) where MVI provided a detailed assessment of movement of �uid 

Introduction
Acute cholangitis is a clinical syndrome characterized by fever, jaundice, and abdominal pain (Charcot
triad). It is most commonly due to infection in the biliary system from ductal obstruction often due to
calculi, strictures, or tumour [1]. It can also occur following procedures such as sphincterotomy and
stenting [1] and following surgery such as Roux en Y or hepaticojejunostomy formation due to the result
of an anastomotic stricture and subsequent obstruction [2]. More rarely cholangitis may be secondary to
re�ux of enteric �ora without evidence of obstruction - a condition known as the Sump Syndrome [3, 4].
Sump syndrome is thought to occur due to bile stasis and re�ux of duodenal contents in the portion of
the common bile duct that is anastomosed with the duodenum, allowing bacterial colonization of the
intra-hepatic bile ducts [5].

Microvascular �ow imaging (MVI) is a recent sonographic advancement allowing for accurate detection
of low velocity blood �ow. Unlike conventional colour and power Doppler imaging, MVI provides a high
level of tissue suppression, artefact suppression and �ltration without removing the weak movement
signal, hence achieving greater sensitivity and assessment of tissue perfusion [6]. MVI can provide
detailed visualisation of �ow in small vessels and structures with a diameter of less than 0.1mm [7]. This
level of resolution is previously only visualised with contrast enhanced ultrasound (CEUS), which requires
the need for cannulation or has a low risk of adverse effects.

Over the last few years MVI has shown promise in characterising focal liver lesions [8, 9] as well as
assessing the vascularity of breast masses [10] and thyroid nodules [11]. MVI has also been used to
show �ow in non-vascular structures; evaluating for retrograde �ow from the bladder into the ureter in
vesicoureteric re�ux (VUR) [12]. The use of MVI in delineating the biliary tree and showing biliary re�ux
has not been previously demonstrated. To the author’s knowledge this is the �rst reported case of biliary
re�ux in the sump syndrome identi�ed on ultrasound using MVI.

Case Presentation
A 72-year-old male patient who had previously undergone laparoscopic cholecystectomy, with iatrogenic
common bile duct injury and repair with a Roux en Y hepaticojejunostomy eight-years previously,
presented with recurrent episodes of acute cholangitis. He was started on continuous antibiotic
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prophylaxis to ascertain if this would reduce his symptoms. Investigations were carried out to look for a
potential cause. A magnetic resonance cholangiopancreatography (MRCP) showed a patent biliary
anastomosis, with no obstruction or stricture, but �rst order ductal dilation. A hepatobiliary iminodiacetic
acid (HIDA) scan showed delayed emptying of the Roux loop. Despite continuous prophylactic
antibiotics, he recurrent episodes of cholangitis continued, with roux loop mobilisation performed in an
attempt to alleviate the recurrent cholangitis. Recurrent episodes of cholangitis continued despite this
surgical intervention, requiring repeated hospital admissions. A percutaneous transhepatic
cholangiogram (PTC) was carried out which showed a widely patent Roux-en-Y anastomosis but with
evidence of stasis within the roux loop and re�ux of contrast agent between the roux loop and the
intrahepatic biliary tree.

Following this, as part of patient review, an abdominal ultrasound examination was undertaken. Imaging
was performed using a Samsung RS85 Prestige (Samsung Medison, Seoul, Korea) and a 1-7Mhz
curvilinear probe, and using the MV-�ow™, the MVI software. The B-mode ultrasound showed that the
portal vein was patent, and the liver was normal in shape and size. Evaluation of the porta with MVI
showed that that there was retrograde movement along the extrahepatic bile duct into the lobar duct,
con�rming the most likely diagnosis of biliary re�ux without any obstruction identi�ed (Fig. 1 & Video 1),
con�rming the Sump syndrome. Continued use of prophylactic antibiotics, allowed the patient to report
an improvement in symptoms.

Discussion
This is the �rst case report to demonstrate how MVI can be used to delineate the biliary tree and diagnose
biliary re�ux. As shown in this case, the use of MVI on ultrasound was a safe, quick, and accurate method
to diagnose biliary re�ux in a patient with Sump syndrome following previous Roux en Y
Hepaticojejunostomy; a PTC, and invasive technique, had demonstrated this phenomenon.

Biliary re�ux post hepaticojejunostomy (Sump syndrome) is a rare life-threatening condition that leads to
recurrent episodes of cholangitis. It can occur due to the accumulation of lithogenic bile, debris, or calculi
as well as re�uxed duodenal contents in the distal common bile duct (CBD) [19]. Although the
mechanism is not completely understood it is thought to be due to a short Roux limb with re�ux of food
into the biliary tree and disturbance of intestinal motility [3]. Early recognition of biliary re�ux in patients
that have had hepaticojejunostomy is crucial in the management of patients. Management may involve
surgical correction and lengthening of the Roux loop. In more challenging cases, the patient is started on
long term prophylactic antibiotics to reduce the recurrence of severe cholangitis episodes [3].

MVI technology was developed in 2014 and is based on the unique algorithm of isolating and eliminating
background movement artefact known as clutter. This is different to conventional ultrasound imaging
such as colour Doppler �ow imaging (CDFI) and power Doppler �ow imaging (PDFI), which are unable to
differentiate low �ow signal and clutter artefact [13]. In the motion suppression algorithm, changes in the
positions of structures are subtracted out, before a wall �lter is used to suppress clutter noise and
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minimize �ash artifact. The result is true movement – normally interpreted as �owing vessels. Compared
to conventional Doppler methods such as CDFI and PDFI, MVI has the advantage of high frame rates,
high sensitivity to low �ow tissue signal, high spatial resolution, and low motion artefacts [13]. When
compared to CEUS, MVI has similar sensitivity to low �ow signal [7]. CEUS has improved the diagnostic
accuracy of US in the detection of �ow in many conditions when a crucial component for the diagnosis,
for example in MVI has been applied in the assessment of focal liver lesions [8, 9], breast [10], thyroid [11],
carotid plaques [16]. and testicular pathology [14, 15]. Compared to CEUS, using MVI has advantages;
being completely non-invasive, negates the administration of a contrast agent, with lower cost and can be
less time consuming [7].

Focal liver lesions are commonly encountered and MVI has shown the ability to detect characteristic
features of hepatic haemangiomas [8] and focal nodular hyperplasia [9]. Intranodular vascularity in a
thyroid nodule is considered an indeterminate feature and can be equivocal with Doppler imaging, studies
have found that MVI has a similar accuracy to CEUS in detecting microvascular �ow in thyroid nodules
[11]. Intraplaque neovascularisation and haemorrhage are predicative factors for the rupture of vulnerable
plaques and therefore increased risk of strokes [17]. Previously this could only be assessed using CEUS,
however similar results can be achieved with MVI [16]. Zhang et al noted the time necessary to observe
neovascularisation was much shorter for MVI than with CEUS [16]. Although MVI has shown excellent
early results in a range of conditions, the use of MVI is still novel and therefore further multicentre studies
are required to develop clinical standards for its use and correlating the �ndings with progress of disease
and prognosis [7].

The resolution quality of this technique allowed an accurate diagnosis without the need for invasive
investigations. Although called microvascular �ow imaging, this technique can be used to look at any low
�ow signal, including in non-vascular structures, such as the biliary tree and the urinary system. MVI has
been used to detect retrograde �ow of urine from the bladder retrogradely along the ureter in
vesicoureteral re�ux (VUR) in children [12]. Although CDFI has been used for this with a reported high
speci�city and sensitivity [18], it is not possible to detect low velocity and to differentiate this from clutter
artefact. MVI can be used to eliminate this whilst providing high resolution and high frame rate. Kim et al
[12] found that MVI can be used for the detection of high grade VUR and correlates with voiding
cystogram, with the major advantage being a non-invasive investigation, with no catheterisation required
and is less time consuming [12].

MVI offers a dynamic modality which is highly sensitive to movement with traditional advantages of
ultrasound including spatial and temporal resolution as well as being radiation free [7]. As a result, MVI
compares favourably to more invasive and/or expensive techniques such as PTC, MRCP and small bowel
studies, which are the current mainstay of diagnosis for Sump syndrome [3]. Ultrasound has an excellent
safety pro�le and is usually the �rst line imaging modality for right upper quadrant pain. The addition of
MVI is quick, non-invasive, and where appropriate can help to give an accurate de�nitive diagnosis to
guide management.
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