CASE REPORT — OPEN ACCESS

International Journal of Surgery Case Reports 67 (2020) 211-214

INTERNATIONAL

Contents lists available at ScienceDirect JOURNAL OF

‘SURGERY
CASE

REPORTS

International Journal of Surgery Case Reports

journal homepage: www.casereports.com

Infected hepatic cyst following pancreatoduodenectomy treated with
transhepatic drainage and minocycline hydrochloride injection:
A case report

Check for

updates

Yusuke Takahashi*, Hitoshi Seki

Department of Digestive Surgery, Nagano Municipal Hospital, Nagano, 381-8551, Japan

ARTICLE INFO ABSTRACT

Article history:

Received 27 November 2019

Received in revised form 31 January 2020
Accepted 4 February 2020

Available online 6 February 2020

INTRODUCTION: Asymptomatic hepatic cysts, often observed on computed tomography, have never been
reported as a risk factor for infection following pancreatoduodenectomy. Symptomatic liver cysts are
treated surgically or non-surgically. We encountered a case of infected hepatic cyst following pancreato-
duodenectomy.

PRESENTATION OF CASE: An 88-year-old woman underwent pancreatoduodenectomy for adenocarcinoma
in the duodenum papilla of Vater. She was discharged (postoperative day 23), following an uneventful

I;Zfl \évr(;radt_:): duodenectomy course. However, 7 days later, she was re-admitted because of a high fever; postoperative cholangitis
Cysts was suspected. A peripheral-venous blood bacterial culture was negative. Her C-reactive protein level
Minocycline and white blood cell count were 0.57 mg/dl and 5290/l, respectively. Antibiotics were administered,
Infection but her high fever only temporarily decreased. Contrast-enhanced computed tomography showed ring
Drainage enhancement surrounding the largest of several hepatic cysts. Percutaneous transhepatic drainage was

performed; thereafter, minocycline hydrochloride was repeatedly injected into the infected cyst through
the drain to prevent infection recurrence. The drain was removed 49 days after drainage. On contrast-
enhanced computed tomography at 6 months postoperatively, the infected hepatic cyst had reduced in
size from 6.0 to 1.7 cm and no findings of bile duct stenosis were observed. No further infectious events
have been observed.
DISCUSSION: Relatively large hepatic cysts may be at risk of infection following pancreatoduodenectomy
and, in particular, biliary reconstruction.
CONCLUSION: Transhepatic drainage, rather than antibiotic administration, is essential, and minocycline
hydrochloride injection into infected cyst that have no evidence of communication with the biliary tree
is effective in preventing infection recurrence, without the complication of bile duct stenosis.

© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Simple hepatic cysts are often observed on computed tomogra-
phy (CT) or abdominal echography, with a frequency of 2.5%-18% in
the general population [1,2]. Most hepatic cysts are asymptomatic;
the frequency of symptomatic cysts, which present with hemor-
rhage, rupture, and infection, has been reported as only 5% [1].
Because of the rarity of symptomatic non-parasitic hepatic cysts,
the risk factors of infected hepatic cysts have not been discussed.

Abbreviations: ~ CT, computed tomography; AST, aspartate aminotrans-
ferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; vy-GTP, +y-
glutamyltranspeptidase; CRP, C-reactive protein; WBC, white blood cell; SBT/ABPC,
sulbactam/aminobenzyl penicillin.
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Therefore, asymptomatic hepatic cysts have never been reported
as at risk of infection following pancreatoduodenectomy.

We encountered a case of infected hepatic cyst following pan-
creatoduodenectomy, which was treated with perihepatic drainage
and minocycline hydrochloride administration. To the best our
knowledge, this is the first reported case to suggest arisk of infected
hepatic cyst following biliary reconstruction, such as that after pan-
creatoduodenectomy. This case report has been written in line with
the SCARE criteria [3].

2. Presentation of case

An 88-year-old woman underwent pancreatoduodenectomy
with modified Child reconstruction for an adenocarcinoma in
the papilla of Vater of the duodenum, which was diagnosed by
upper gastrointestinal endoscopy. Preoperative CT showed several
asymptomatic hepatic cysts, the largest of which was 6.0 x 3.0 cm
and located in segment VIII of the liver (Fig. 1a). She had no history

2210-2612/© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license (http://creativecommons.
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Fig. 1. Contrast-enhanced abdominal computed tomography (CT).
The arrow indicates the asymptomatic cyst.
a. Preoperative CT shows a hepatic cyst, measuring 6.0 x 3.0 cm, in segment VIIIL.

b. The border of the hepatic cyst is slightly enhanced on CT at 3 days after readmission.

c. Repeated sclerotherapy using minocycline hydrochloride decreases the infected hepatic cyst from 6.0 to 1.7 cm.

of cholangitis, infected liver cysts, or obstructive jaundice preop-
eratively. Her postoperative course was uneventful, and she was
discharged on postoperative day 23.

However, she was re-admitted to our hospital due to a high
fever (39.6 °C), without other symptoms, on day 7 after discharge.
Plain CT from the chest to the pelvis did not reveal the origin of
the fever. Results of the biochemical examinations, including total
bilirubin, aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), alkaline phosphatase (ALP), y-glutamyltranspeptidase
(GTP), amylase, C-reactive protein (CRP), and white blood cell
(WBC) counts, were all within normal ranges. A bacterial culture of
peripheral-venous blood was negative. We suspected postopera-
tive cholangitis, and antibiotics (sulbactam/aminobenzyl penicillin
[SBT/ABPC] 1.5 g) were administered intravenously twice a day.
Although her body temperature temporarily decreased, it subse-
quently increased to 39.1 °C, without any other symptoms.

Contrast-enhanced abdominal CT at 3 days after readmission
showed a slightly enhanced border around the largest hepatic cyst,
in segment VIII of the liver; the hepatic cyst was also slightly
enlarged on preoperative CT (Fig. 1b). As we suspected, the hepatic
cyst was infected; percutaneous transhepatic drainage of the cyst
was performed by the interventional radiologist, and an 8-French
pigtail catheter was placed (Fig. 2a, b). About 15 ml of slightly turbid
fluid was aspirated. Her high temperature immediately decreased
without antibiotic administration. Escherichia coli was identified in
a bacterial culture of the intracystic fluid.

Starting at 7 days after drainage, minocycline hydrochloride
(200 mg), dissolved in saline (5-20 cc) with 1% lidocaine (3 ml),
was administered via the drain under radiography every other day

to prevent infection recurrence (Fig. 3a). The drain was clamped
after drug administration and re-opened 3 h later. The infected cyst
gradually decreased in size; accordingly, the amount of minocycline
administered was reduced (Fig. 3b). The minocycline hydrochlo-
ride treatment was repeated 8 times until she was discharged at
17 days after drainage; thereafter, it was performed once per week
in an outpatient clinic. The cyst continued to gradually decrease in
size, and the drain was removed at 49 days after drainage. During
this period, she tolerated the treatment well. On contrast-enhanced
abdominal CT at 6 months after surgery, the cyst measured 1.7 x
1.7 cm, and no evidence of primary cancer recurrence was observed
(Fig. 1c). As of yet, no re-infection of the hepatic cyst or postopera-
tive cholangitis has been observed.

3. Discussion

To the best of our knowledge, this is the first reported case
of infected hepatic cyst following pancreatoduodenectomy in the
English literature. However, rare cases of liver abscess following bil-
iary enteric anastomosis have been reported [4]. As the patient did
not have a history of infected hepatic cysts before the surgery, the
pancreatoduodenectomy, and in particular, the biliary tract recon-
struction, might be responsible for this rare entity.

Because the sphincter of Oddi, which provides a barrier against
reflux, is resected, the occurrence rate of postoperative cholangi-
tis after pancreatoduodenectomy is 6%-25% [5-7]. Abnormal liver
function test results, namely, elevated serum AST, ALT, ALP, and v-
GTP levels, as well as fever and other evidence of an inflammatory
response on a laboratory test, such as increased WBC count and CRP
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Fig. 2. Percutaneous transhepatic drainage.
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a. Percutaneous transhepatic drainage is performed for the infected hepatic cyst (arrow) in segment VIIL.

b. An 8-French pigtail catheter is placed.

Fig. 3. Sclerotherapy using minocycline hydrochloride under radiography.
The dotted line indicates the target cyst.

a. Initial sclerotherapy. Minocycline hydrochloride (200 mg) dissolved in 20 cc of saline is injected through the catheter.
b. Before catheter removal. The cyst is greatly decreased in size compared to that after the initial sclerotherapy.

level, are useful for the diagnosis of acute cholangitis [8]. However,
in the present case, only a high fever (39.6 °C) on readmission was
observed; all laboratory data were within normal ranges. Infected
liver cyst itself may not influence the liver function, consequently,
leading to levels of AST, ALT, ALP, and y-GTP that are within normal
ranges. The reason for the within-normal-range WBC count and
CRP level regardless of bacterial infection is unclear. We admin-
istered SBT/ABPC (3 g/day) under the diagnosis of postoperative
cholangitis, albeit with atypical clinical findings. E. coli, Klebsiella
spp, and Enterococcus spp are responsible for acute cholangitis, and
postoperative cholangitis following biliary reconstruction is usu-
ally improved by antibiotic administration [9]. However, her high
fever was only temporarily decreased by antibiotic administration,
increasing again up to 40 °C.

Abdominal echography and contrast-enhanced CT are useful
in the diagnosis of infected hepatic cysts [10]. In the present
study, contrast-enhanced CT, but not plain CT, revealed findings

suggesting an infected hepatic cyst. Ring enhancement of a hep-
atic cyst is a typical finding of infected hepatic cysts, and in this
respect, the present case is compatible with previously reported
cases.

Considering the cultured E. coli from the cystic fluid and the fact
that the patient never experienced infected cysts before surgery, we
consider the pancreatoduodenectomy with modified Child recon-
struction as responsible for this entity. A retrograde infection
from biliary reconstruction (hepaticojejunostomy) was suspected.
Although she had several hepatic cysts, only the largest cyst was
infected. Thus, a relatively large hepatic cyst (e.g., more than 5
cm) may be at risk of infection following surgery including biliary
reconstruction. Relatively large cysts have greater fluid-retention
capacity than do small liver cysts, which may allow proliferation of
bacteria derived from the small intestine following biliary recon-
struction, leading to a clinically relevant infected cyst with high
temperature.



CASE REPORT - OPEN ACCESS

214 Y. Takahashi, H. Seki / International Journal of Surgery Case Reports 67 (2020) 211-214

Symptomatic hepatic cysts can be treated surgically or non-
surgically to prevent recurrence [10-14]. Surgical interventions,
such as fenestration and hepatectomy, may be more effective than
non-surgical interventions in terms of the recurrence rate, but are
more invasive. In the present case, the high temperature was imme-
diately decreased by percutaneous transhepatic drainage, without
antibiotics. As a non-surgical intervention, sclerotherapy using
ethanol may be less invasive than sclerotherapy using minocy-
cline hydrochloride, but there is a future risk of biliary stenosis.
As retrograde infection from biliary reconstruction was suspected
in the present case, we selected minocycline hydrochloride as
sclerotherapy, even though extrahepatic biliary tracts were not
depicted on cystography. Minocycline hydrochloride is an acid that
causes a reaction in wall cells with fibrosis and wall adhesions,
and irritates the peritoneum [15]. Therefore, local anesthesia is
necessary. In this case, minocycline with 1% lidocaine was admin-
istered.

The optimal amount of minocycline and the administration
interval differ among reported cases [9,13]. According to Danza
et al. [14] the quantity of minocycline hydrochloride should equal 1
mg per ml of the volume of the infected cyst. Repeated sclerother-
apy using minocycline hydrochloride gradually decreased the cyst
size, and we adjusted the amount of minocycline hydrochloride
according to the decreased cyst size. No complication or recurrence
was observed during and after sclerotherapy.

4. Conclusions

Relatively large asymptomatic hepatic cysts may be at risk of
infection following pancreatoduodenectomy. Abdominal echogra-
phy or contrast-enhanced CT is quite important in the diagnosis of
this entity. Transhepatic drainage and sclerotherapy using minocy-
cline hydrochloride are effective treatment options in such cases.
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