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Background: Intra-abdominal Clostridium perfringens, especially liver infection, is rare

and fatal. It often occurs in patients with immunodeficiency due to various factors, such as

cancer, diabetes mellitus, and organ transplantation. The identification of gram-positive

bacilli in septicemia, the presence of gas-forming liver damage and intravascular hemolysis

are manifestations of Clostridium perfringens infection. The episode deteriorates rapidly and

has a high mortality rate.

Case presentation: This case involved a 60-year-old man with infection onset 2 weeks

after common bile duct stenting for obstructive jaundice caused by unresectable pancreatic

cancer. Abdominal computed tomography (CT) revealed gas-containing lesions in the liver.

Blood culture showed Clostridium perfringens. Though aggressively rescued, he died within

24 hrs after admission.

Conclusion: Clostridium perfringens liver infection is rare but leads to a severe prognosis

rapidly. High awareness of this condition is key for early diagnosis and effective treatment.

Keywords: liver infection, Clostridium perfringens, stenting, pancreatic cancer

Background
Liver infection caused by Clostridium perfringens is rare but fatal. It may induce a

wide variety of clinical manifestations, ranging from asymptomatic to systemic

infection and death.1 Massive hemolysis and gas-forming liver damage are classical

features that may prompt early recognition and treatment. However, the episode

deteriorates rapidly and leads to high mortality.2 This case report involved a 60-

year-old man with an onset of infection 2 weeks after common bile duct stenting for

obstructive jaundice caused by pancreatic cancer. Written informed consent was

provided by the patient’s wife to allow the case details to be published, and the

Ethics Committee of Beijing Hospital approved our publication of this case.

Case Presentation
A 60-year-old man was admitted to the emergency room of Beijing Hospital in the

afternoon of March 8, 2016 with severe epigastric dilation, stomachache and fever.

He had localized epigastric pain for 2 days before being admitted without fever. In

the morning before admission, he began vomiting, and the abdominal pain spread to

the entire stomach along with a high fever of 39.5°C. Two weeks earlier, he

received an endoscopic biliary stenting operation due to obstructive jaundice caused
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by unresectable pancreatic cancer. The serum total biliru-

bin (TBIL) decreased from 160.7 μmol/L before the pro-

cedure to 46.2 μmol/L at discharge, and the direct bilirubin

(DBIL) decreased from 124 μmol/L to 37.9 μmol/L.

Nothing uncomfortable happened until the onset of

abdominal pain. In physical examination, his blood pres-

sure was 95/65 mmHg, his pulse 110 bpm. The abdominal

examination showed abdominal distention, hepatomegaly

with a liver span of 2 cm below the right costal margin,

epigastric tenderness with mild rebounding pain, and

almost no gurgling sound.

According to the history of pancreatic cancer and

endoscopic intervention, we first excluded several com-

mon conditions, such as pancreatitis, cholangiolitis, espe-

cially retrograde type after stenting, and some stent-related

problems, such as stent dislocation and stent reobstruction.

Therefore, relevant blood tests and cultures and abdominal

CT scans were administered immediately.

Laboratory data and changes are shown in Tables 1–3.

The emergency abdominal CT scan shown in Figure 1 with

comparison with past radiologic materials revealed irregu-

lar gas-containing lesions in the liver, containing liver

parenchymal moth-eaten destruction and a pneumatized

bile duct without obvious inflammation around, and the

stent was right in the common bile duct without obstruc-

tion. It could be deduced that the gas came retrogradely

from the duodenum because of the damage to Voter’s

ampulla or was generated by several kinds of special

bacterial infection. The infection originated from the intra-

hepatic duct and deteriorated with adjacent parenchymal

damage, and all the aerated lumens communicated with

the bile ducts.

According to the parameters, we diagnosed the patient

with severe intrahepatic infection caused by enterogenous

aerogenes, multiorgan deficiency involving hepatic, renal,

and cardiac injuries and coagulopathy. We treated him

Table 1 Complete Blood Count

Time WBC Hgb PLT

2 pm, March 8th 19.72 7.7 46

9 pm, March 8th 25.14 8.0 22

9 am, March 9th 24.82 8.3 15

Normal range and unit 4–10/mm3 11.6–15.5 g/dL 152–358/mm3

Abbreviations: WBC, white blood cell; RBC, red blood cell; Hgb, hemoglobin; PLT, platelet.

Table 2 Coagulation Studies And Myocardial Markers

Time PT INR APTT TT PTA FIB D-

Dimer

TnI TnT CK-

MB

BNP

2 pm, March 8th 17.4 1.49 47.4 15.2 56% 6.86 2171 0.08 62 4 193.31

9 pm, March 8th 18.9 1.62 51.6 15.1 50% 6.16 2686 0.2 87 13.2 224.32

9 am, March 9th 20.8 1.78 54.8 14.6 44% 5.74 2522 0.17 429.5 10.4 245.28

Normal range and

unit

8.8–

13.4 s

0.8–

1.5

23.3–

38.1 s

11.0–

17.8 s

70–

160%

2–4

g/L

<255

ng/mL

0–0.04

ng/mL

0–70

ng/mL

0–5

ng/mL

<100

pg/mL

Abbreviations: PT, prothrombin time; INR, international normalized ratio; APTT, activated partial thromboplastin time; TT, thrombin time; PTA, prothrombin time activity;

FIB, fibrinogen; BNP, B-type natriuretic peptide.

Table 3 Serum Biochemistry Levels

Time ALT AST LDH TBIL DBIL Cre BUN Glu ALB

2 pm, Mar. 8th 750 1426 981 60.7 57.9 149 35.51 6.7 19

9 pm, Mar. 8th 878 1679 1279 69.7 63.7 164 37.47 6.1 17

9 am, Mar. 9th 1094 1970 1810 79.7 74.1 172 38.94 8.2 18

Normal range and

unit

5–40

U/L

13–40

U/L

100–300

U/L

2–21

μmol/L

1.7–8.1

μmol/L

59–104

μmol/L

2.9–

8.2 mmol/L

3.9–

6.1 mmol/L

34–48

g/L

Abbreviations: ALT, alanine aminotransferase; AST, aspartate transaminase; LDH, lactate dehydrogenase; TBIL, total bilirubin; DBIL, direct bilirubin; Cre, creatinine; BUN,

blood urea nitrogen; Glu, glucose; ALB, albumin.
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Figure 1 (A)–(C) Abdominal computed tomography (CT) before stenting revealed intrahepatic duct dilation due to obstruction of pancreatic mass. (D)–(F) Emergency CT

showed gas-containing lesions in the liver, containing liver parenchymal moth-eaten destruct and pneumatized bile duct without obvious inflammation around. (F) The stent

was right in the common bile duct without obstruction.
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with a board-spectrum antibiotic (biapenem 0.3 g Q12H

and ornidazole 100 mg Q12H intravenously) and vigorous

fluid resuscitation under intensive care. Ten hours after

hospitalization, his blood pressure began falling, and ino-

tropic support was started with intravenous infusion of

norepinephrine. Nevertheless, his clinical condition dete-

riorated with multiorgan failure. Finally, he succumbed at

the 20th hour of hospitalization to sudden cardiac arrest.

The method of blood specimen culture was as follows:

the blood sample was taken aseptically, injected into culture

bottles (BacT/ALERT® SA and SN, BioMérieux Company,

Lyon, France) immediately, and put into the BacT/ALERT

automated blood culture system. Twenty-four hours later,

the BacT/ALERT SN bottle was positive for alarm, and

gram-positive bacilli were seen on direct smears. The bacilli

were transferred to a Colombian medium blood plate and

cultivated in both aerobic and anaerobic environments at

37°C. Twenty-four hours later, gray-white, round, serrated

colonies with double-hemolytic rings were seen on the plate

in the anaerobic environment. Finally, the blood culture

results revealed a Clostridium perfringens infection accord-

ing to an automatic bacterial identification system (Vitek®2

COMPACT, BioMérieux Company, Lyon, France).

Discussion
Clostridium perfringens is a ubiquitous, gram-positive, anae-

robic bacillus, which is a normal inhabitant of the human

gastrointestinal tract. Clostridium perfringens grows fast,

with a doubling time of approximately 7 min, and its virulence

is due to its toxin production, which contributes to the patho-

genesis of the infection.3 The main toxin is phospholipase C

lecithinase (α-toxin), which damages the structural integrity of

the cell membrane and then leads to spherocytosis and sub-

sequent hemolysis. α-Toxin is also a key pathogenic factor in
gas gangrene. Other toxic factors (such as β- and ε- toxins)
may act on the vascular endothelium, leading to capillary

leakage.

Though the incidence of Clostridium perfringens bac-

teremia is low (0.97/100,000 in patients who are hospita-

lized and 0.7/100,000 in nonselected populations),

Clostridium perfringens liver abscess is even rarer.4–6

There are various risk factors for clostridium infection,

including any condition with insufficient immune function,

such as elderly age, poorly controlled diabetes, cirrhosis

and malignancy, especially gastrointestinal and genitour-

inary malignancies.3 Intra-abdominal is the major site of

Clostridium perfringens infection. In the case reported

here, the patient was suffering from pancreatic head cancer

and jaundice caused by obstruction of the distal common

bile duct. Pneumocholangiosis after ERCP is a common

clinical phenomenon. Most of the gas is distributed along

the bile duct, and the wall of the bile duct is smooth.

However, the pneumoconiosis in this case manifested as

extensive dilatation and rigidity of bile ducts at all levels

and concomitant destruction of the liver. Therefore, we

postulate that after common bile duct stenting, the clostri-

dium organisms migrated to the liver via the damaged

Vater’s ampulla and caused local infection in the liver

parenchyma, which was later demonstrated by the bacter-

ial culture.

The clinical episode of this special infection usually

deteriorates rapidly, with a high mortality rate ranging

from 70% to 100%.7 Intravenously administered high-

dose penicillin and surgical debridement of all involved

tissue were thought to be the first choice of treatment.3

When surgical debridement is difficult, hyperbaric oxygen

therapy is another choice that can decrease the toxin pro-

duction rate and make the environment less anaerobic for

the bacteria to grow.8,9 In our patient, the condition dete-

riorated rapidly with multiorgan insufficiency, and there

was no chance for surgical intervention. Thus, the patient

had a dreadful prognosis.

Law et al reviewed 20 cases of Clostridium perfringens

liver abscess between 1990 and 2011, and only 6 patients

survived, and 5 had the primary focus of infection

removed.9 Of these 20 cases, four were advanced malig-

nancies (20%), including two pancreatic, one hepatocellu-

lar and one rectal cancer.10–12 After that, a few more cases

were published. Among all the cases reported, most of the

latest cases were of infection caused by therapeutic inter-

vention, such as transcatheter arterial chemoembolization

(TACE).13,14 The case we reported above is the first pub-

lished case caused by common bile duct stenting. Since

palliative therapy for advanced malignancies has devel-

oped well in recent years, some interventional procedures

have been widely used, and longer-term survival can be

achieved. New complications constantly emerge, including

some severe conditions, such as Clostridium perfringens

infection, which we should keep in mind.
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