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Abstract

BACKGROUND

Pancreaticoduodenectomy (PD) has been increasingly performed as a safe
treatment option for periampullary malignant and benign disorders. However,
the operation may result in significant postoperative complications. Here, we
present a case that recurrent pyogenic liver abscess after PD is caused by common
hepatic artery injury in atypical celiac axis anatomy.

CASE SUMMARY

A 56-year-old man with a 1-d history of fever and shivering was diagnosed with
hepatic abscess. One year and five months ago, he underwent PD at a local
hospital to treat chronic pancreatitis. After the operation, the patient had recurrent
intrahepatic abscesses for 4 times, and the symptoms were relieved after
percutaneous transhepatic cholangial drainage combining with anti-inflammatory
therapy in the local hospital. Further examination showed that the recurrent liver
abscess after PD was caused by common hepatic artery injury due to abnormal
abdominal vascular anatomy. The patient underwent percutaneous drainage but
continued to have recurrent episodes. His condition was eventually cured by right
hepatectomy. In this case, preoperative examination of the patient’s anatomical
variations with computed tomography would have played a pivotal role in
avoiding arterial injuries.

CONCLUSION

A careful computed tomography analysis should be considered mandatory not
only to define the operability (with radical intent) of PD candidates but also to
identify atypical arterial patterns and plan the optimal surgical strategy.

Key Words: Liver abscess; Celiac axis; Right hepatectomy; Pancreaticoduodenectomy;
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Core Tip: The classic trifurcation of the celiac trunk contains common hepatic artery
(CHA), left gastric artery, and splenic artery. CHA injury or interruption may lead to
chronic biliary ischemia in the related hepatic territory or abscess. We presented a rare
case of a 56-year-old man with recurrent pyogenic liver abscess and his common
hepatic artery was injured by pancreatoduodenectomy. This case highlights a careful
computed tomography analysis should be considered mandatory not only to define the
operability (with radical intent) of pancreaticoduodenectomy candidates but also to
identify atypical arterial patterns and plan the optimal surgical strategy.

Citation: Xie F, Wang J, Yang Q. Recurrent pyogenic liver abscess after
pancreatoduodenectomy caused by common hepatic artery injury: A case report. World J Clin
Cases 2021; 9(30): 9198-9204

URL: https://www.wjgnet.com/2307-8960/full/v9/i30/9198 htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i30.9198

INTRODUCTION

During the last few decades, pancreaticoduodenectomy (PD) has been increasingly
performed as a safe treatment option for periampullary malignant and benign
disorders. Several high-volume centers have reported a mortality rate of < 4%[1].
However, the operation may result in significant postoperative complications,
including pancreatic leakage or fistula formation, abdominal abscess formation, bile
leakage, delayed gastric emptying, and even postoperative bleeding requiring a blood
transfusion or reoperation. The trauma of open pancreaticoduodenal surgery may
cause the surgical site to become infected, which may delay healing and even lead to
wound tearing[2]. Ischemic complications, such as mesenteric infarction, hepatic
ischemia, and hepatic abscess formation, have been reported but never discussed in
detail[3].

We herein present a rare case that recurrent pyogenic liver abscess after PD is
caused by common hepatic artery injury in atypical celiac axis anatomy. Eventually,
the patient is successfully cured through right hepatectomy.

CASE PRESENTATION

Chief complaints
A 56-year-old man presented to the emergency room with a 1-d history of fever and
shivering.

History of present illness

One year and five months ago, the patient had experienced recurrent upper abdominal
pain and distension with the cause of chronic pancreatitis, which were relieved after
PD (Whipple procedure). Subsequently, postoperative liver abscess had recurred for 4
times, and the symptoms had been relieved after percutaneous transhepatic cholangial
drainage (PTCD) combining with anti-inflammatory treatment at the local hospital.
However, 1 d ago, the patient's fever and shivers resumed and the symptoms
gradually deteriorated.

History of past illness
The patient had no medical history of any diseases with the exception of chronic
pancreatitis.

9199 October 26,2021 | Volume9 | Issue30 |


http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i30/9198.htm
https://dx.doi.org/10.12998/wjcc.v9.i30.9198

Xie F et al. Common hepatic artery injury mediated abscess

Jaishideng®

Personal and family history
The patient had no especial personal or family history.

Physical examination

The patient’s temperature was 39.4 °C, heart rate was 121 bpm, respiratory rate was 24
breaths/min, and his blood pressures was 146/86 mmHg. A physical examination of
the abdomen revealed that patient’s right abdominal muscle was tense with persistent
tenderness and mild rebound pain at the right hypochondrium. And the oozing pus
was around the PCTD tube.

Laboratory examinations

Laboratory results on admission were as follows: leukocyte count, 11.28 x 10°/L;
hemoglobin level, 82 g/L; platelet count, 176 x 10°/L; aspartate aminotransferase level,
52 IU/L; alanine aminotransferase level, 40 IU/L; alkaline phosphatase level, 260
IU/L; total protein level, 70.1 g/L; total bilirubin level, 40.5 pmol/L; C-reactive protein
level, 15.6 mg/dL; and procalcitonin level, 75.5 ng/mL. The levels of tumor markers,
including alpha-fetoprotein, carbohydrate antigen 19-9, and carcinoembryonic antigen,
were within the reference ranges. Pus cultures suggested E. coli infection and
antibiotic sensitivity results of the abscess indicated Amikacin, Cefotetan, Ertapenem,
Imipenem and Piperacillin/ Tazobactam were sensitive.

Imaging examinations

Magnetic resonance imaging (MRI) of the abdomen revealed lesions with long T1 and
long T2 signals and multiple liver abscesses were located in the right liver and
perihepatic space (Figure 1). An anomalous origin of the celiac axis and a dilated left
inferior phrenic artery and CHA were also revealed (Figure 2). MRI in coronal section
showed that the abscesses were interlinked with the intrahepatic bile duct and that the
bile and pus flowed into the perihepatic space (Figure 3A). MR cholangiogram picture
illustrated anatomical changes of bile duct after PD (Figure 3B).

FINAL DIAGNOSIS

The final diagnosis was right multiple intrahepatic abscesses that manifested as
recurrent pyogenic cholangitis and celiac abscess, due to the CHA transection injury in
atypical anatomy of celiac axis after PD.

TREATMENT

After admission to the hospital, the patient gradually recovered with antibiotic
treatment and then underwent right hepatectomy. Dense adhesions were noted in the
portal area during the operation; adhesiolysis was difficult, and the abscess was
cleared from the perihepatic space. A histopathological section of the liver and a
postoperative image of the resected right lobe of the liver are shown in Figures 4 and 5.

OUTCOME AND FOLLOW-UP

The patient recovered quickly after surgery and was discharged on postoperative day
9. At the 12-mo follow-up visit, the patient appeared healthy and had developed no
additional episodes of fever.

DISCUSSION

Funamizu et al[4] reported for the first time that the CHA, left gastric artery and
splenic artery mainly originated from the trifurcation of celiac trunk, accounting for
more than 70% of the population. Additionally, the average incidence of celiac absence
is reported to be only 0.4%[5]. Anatomical variation of the CHA originating as a
branch of the superior mesenteric artery (SMA) is rare but not insignificant, occurring
at an incidence of 1.5% to 4.0%[6].
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Figure 1 The liver lesions presented as long T1 and long T2 signals on magnetic resonance imaging. There were multiple liver abscesses in right

liver and perihepatic space.

Figure 2 Computer tomography angiography postoperative. Trifurcation of the celiac trunk was absent, and the left gastric artery and splenic artery
originated in the anterior wall of the abdominal aorta, while the common hepatic artery (CHA) originated from the superior mesenteric artery. Unfortunately, the CHA
was injured and the left subphrenic and middle hepatic arteries were dilated. In addition, the right hepatic artery supplied part of the right hepatic blood flow. Middle
hepatic artery and left renal artery supplied the middle and left hepatic blood flow, respectively.

Jaishideng®

In this case, there is no trifurcation of the celiac trunk, CHA and SMA originate from
a common trunk called the “hepatomesenteric trunk”. However, the left gastric artery
and splenic artery originate directly from the anterior wall of the abdominal aorta. If
the anatomical variation is not recognized during PD, and the CHA injury or
interruption may easily occur, leading to chronic biliary ischemia in the related hepatic
territory[7]. Such ischemia may affect merely the supplied region or, in the most severe
cases (usually involving the CHA or proper hepatic artery), resulting in acute necrosis
of the entire liver[8].

No reports have described hepatic infarction affecting the entire liver. Such cases are
attributable to the recruitment of other collateral pathways, including the inferior
phrenic arteries, intercostal arteries, and gastric arteries, that were presumably not
ligated during the initial surgery. In the present case, we detected compensatory
dilatation of the left inferior phrenic artery and common hepatic artery. Furthermore,
we discovered superinfection of the liver's infarcted sections, which was most likely
induced by biliary tree contamination through the hepaticojejunostomy site. In one
study, 12 of 13 patients (92%) with infected hepatic infarctions responded to
percutaneous drainage and survived to hospital discharge[9]. In our case, however,
the patient underwent percutaneous drainage but continued to have recurrent
episodes, and his condition was eventually cured by right hepatectomy. To our
knowledge, unclassified hepatic artery variants with celiac trunk deletions have been
rarely reported to date. Indeed, the anatomical variation of the CHA originating as a
branch of the SMA is rare but not insignificant, occurring at an incidence of 1.5% to
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Figure 3 The image of magnetic resonance imaging in coronal section. A: The results showed the liver abscesses were interlinked with the
intrahepatic bile duct and the bile and pus flows to the perihepatic space; B: Magnetic resonance cholangiogram picture illustrated anatomical changes of bile duct

after pancreatoduodenectomy.
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Figure 4 Histopathological examination of the liver. Hematoxylin-eosin staining showed that there was necrotic liver tissue with liver degeneration and

inflammatory cell infiltration. Scar bar: 20 ym.
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4.0%[9].

Hepatic abscess is the most common type of liver disease, with a mortality rate of
5% to 30%[10]. However, hepatic abscess is a rare complication of PD, to our
knowledge, there are only 46 patients involved in hepatic abscess in isolated reports
after PD[11-14]. Virgilio et al[15] reported that postoperative biliary fistula and
reoperation were the most common risk factors for hepatic abscess after PD. Portal
vein and biliary tract are the two main pathways for microbes to enter the liver and
cause hepatic abscess. Reflux of intestinal contents following cholangiojejunostomy
can cause cholangitis and raise the risk of liver abscess[16]. In addition, the number of
bacteria in the circulating blood or the factors of the patient's immunity are also
potential risk factors for hepatic abscess after PD. Moreover, patients with diabetes
will increase the prevalence of liver abscess due to impaired immunity and intestinal
reflux as indicated previously[17]. Intrusive examinations before PD, such as
endoscopic ultrasound or ERCP, increase the risk of bile contamination which may
increase the risk of hepatic abscess after PD[18-20]. Hepatic arterial flow is paramount
in preserving biliary integrity[21]. Biliary stricture and vascular injury may cause liver
atrophy or abscess[22]. In our case, we found the common hepatic artery was damaged
after PD which might induce local ischemia necrosis of liver tissue, resulting in
recurrent pyogenic hepatic abscess. Although PTCD was performed to drain pus and
bile for improving patient's symptoms, prolonged drainage might expose the
probability of bile contact with external bacteria, leading to delayed healing of hepatic
abscess.
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Figure 5 Resected specimen photo. ‘The images displayed the liver abscess. 2Bile duct necrosis in the liver.
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CONCLUSION

In this case, preoperative examination of the patient’s anatomical variations with
computed tomography would have played a pivotal role in avoiding arterial injuries.
Therefore, careful CT analysis should be considered mandatory not only to define the
operability (with radical intent) of PD candidates but also to identify atypical arterial
patterns and plan the optimal surgical strategy.
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