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 Abstract
Co-infection with Actinobacillus hepaticus and Cryptococcus is a rare and complex condition frequently 
observed in individuals with compromised immune systems. The clinical and imaging manifestations of 
this condition are nonspecific, rendering it highly susceptible to misdiagnosis and necessitating reliance 
on pathology for a definitive diagnosis. This case describes a patient co-infected with Actinobacillus and 
Cryptococcus. Neoplastic lesions and bacterial infections were ruled out based on imaging findings, leading 
to a focus on fungal infections. This case provides a valuable reference for future studies, highlighting the 
need to further investigate co-infection mechanisms and optimize treatment strategies.
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Clinical Information

	 A 56-year-old male patient was admitted to the hospital due to persistent fatigue and shortness of 
breath lasting for more than 2 months. An ultrasound (Figure 1) performed at an external facility revealed 
a hepatic shadow that has not improved despite treatment. On April 12, 2017, the patient underwent pan-
creaticoduodenectomy followed by intraperitoneal chemical particle implantation for the treatment of a 
pancreatic cyst associated with chronic pancreatitis. Laboratory tests revealed elevated levels of C-reac-
tive protein and abnormal liver function. AFP (-), CEA (-). MRI of the abdomen (Figure 2A-G) showed a 
large mass measuring approximately 81×61 mm in the right posterior lobe of the liver, characterized by 
a “double-ring” appearance at the edge. The mass exhibited low signal intensity on T1WI, slightly high 
signal on T2WI, mild diffusion restriction on DWI, inhomogeneous enhancement on the arterial phase, de-
creased enhancement in both the venous and delayed phases, and low uptake on the hepatobiliary phase. 
Localized intrahepatic bile duct invasion within the right lobe of the liver, accompanied by distal dilatation, 
edema, and abnormal perfusion of the surrounding liver tissue. MRI findings suggest a possible infectious 
liver lesion, and the tumor could not be drained. Pathological sections of the biopsy obtained from the 
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local hospital consultation (Figure 3) showed fibrous tissue hyperplasia, foam-like histiocyte aggregates 
observed under the microscope, small spherical fungi with a powder-stained appearance in the cytoplasm, 
significant neutrophilic infiltration in the interstitium, and filamentous mycobacterial clusters visible at 
the tissue edge. Rabbit immunohistochemistry of tissue block B showed positive staining for CK (Pan) in 
residual hepatocytes and for CD68 in histiocytes. Special stains performed on tissue block B revealed re-
ticular scaffold breaks on Masson staining, reticular fibers, positive staining with PAS, and silver stains. The 
pathological diagnosis of the liver tissue demonstrated morphology consistent with Actinomyces infection, 
with special staining suggesting a concomitant Cryptococcal infection.

Figure 1: Image of ultrasound revealed a hepatic shadow.

Figure 2A-G: Image of Actinobacillus hepaticus with Cryptococcal infection.
A. TIWI B. T2WI C. DWI D. MRI enhanced arterial phase E. MRI enhanced venous and delayed phase 
F. MRI enhanced delayed phase G. hepatobiliary phase H. Post-treatment T2WI

breaks on Masson staining, reticular fibers, positive staining with PAS, and silver stains. The 
pathological diagnosis of the liver tissue demonstrated morphology consistent with Actinomyces 
infection, with special staining suggesting a concomitant Cryptococcal infection. 
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Figure 3A: Image of Actinobacillus hepaticus with cryptococcal infection.  
The left image is Actinobacillus hepaticus by hematoxylin-eosin staining (×200). 
The right imge is Cryptococcus hepaticus by periodic acid- schiff and periodic-acid silver 
methenamine staining (×200) 
 

Figure 2A-G: Image of Actinobacillus hepaticus with Cryptococcal infection. 
A. TIWI B. T2WI C. DWI D. MRI enhanced arterial phase E. MRI enhanced venous and delayed 

phase F. MRI enhanced delayed phase G. hepatobiliary phase H. Post-treatment T2WI. 

Figure 1A: Image of ultrasound revealed a hepatic shadow. 
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Figure 3: Image of Actinobacillus hepaticus with cryptococcal infection. 
The left image is Actinobacillus hepaticus by hematoxylin-eosin staining (×200)
The right imge is Cryptococcus hepaticus by periodic acid- schiff and periodic-acid silver methenamine 
staining (×200)

breaks on Masson staining, reticular fibers, positive staining with PAS, and silver stains. The 
pathological diagnosis of the liver tissue demonstrated morphology consistent with Actinomyces 
infection, with special staining suggesting a concomitant Cryptococcal infection. 
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Figure 3A: Image of Actinobacillus hepaticus with cryptococcal infection.  
The left image is Actinobacillus hepaticus by hematoxylin-eosin staining (×200). 
The right imge is Cryptococcus hepaticus by periodic acid- schiff and periodic-acid silver 
methenamine staining (×200) 
 

Figure 2A-G: Image of Actinobacillus hepaticus with Cryptococcal infection. 
A. TIWI B. T2WI C. DWI D. MRI enhanced arterial phase E. MRI enhanced venous and delayed 

phase F. MRI enhanced delayed phase G. hepatobiliary phase H. Post-treatment T2WI. 

Figure 1A: Image of ultrasound revealed a hepatic shadow. 

Disscussion

	 Actinomycosis is an uncommon, chronic suppurative inflammatory and granulomatous lesion pri-
marily caused by actinomycete infection [1]. The condition was first described by pathologist Otto Bol-
linger in 1877, who noted sinusoidal tract formation and expulsion of sulfur particles as its main features 
[2]. They are commensal in the human oral cavity, gastrointestinal tract, and pelvic mucosa [3]. Actinomy-
cosis has various subtypes depending on the site of involvement, including cervicofacial (50%), thoracic 
(15%), and abdominopelvic (20%), which are the most common types reported [4]. Hepatic actinomycosis 
is exceptionally rare, accounting for only 5% of reported cases [5]. Actinomycetes, being opportunistic 
pathogens, are more likely to cause infection in individuals with susceptibility factors such as diabetes 
mellitus, immunosuppression, malnutrition, prior surgery, oral tumours or infections, and radiotherapy 
for head and neck malignancies [6]. Abdominopelvic actinomycosis manifests with nonspecific clinical fea-
tures, mainly presenting as persistent lower abdominal pain and the presence of an abdominal mass. This 
case is categorized as abdominopelvic type, with clinical and imaging manifestations that are nonspecific. 
Consequently, it is prone to misdiagnosis as either inflammation or a tumor [7]. 

	 Cryptococcosis is an infection caused by pathogenic, encapsulated yeasts of the genus Cryptococcus. 
Approximately 95% of cryptococcal infections are attributed to novel strains of Cryptococcus, specifically 
serotype A [8]. This opportunistic pathogen is commonly found in pigeon droppings and soil and can cause 
cryptococcosis. The infection primarily affects immunocompromised individuals, including those with ac-
quired immunodeficiency syndrome, undergoing immunosuppressive therapy, corticosteroid therapy, or 
malignancy. Meningitis and pneumonia are common clinical manifestations in patients with cryptococco-
sis. Although the liver is not a common site for primary cryptococcal infections, hepatobiliary cryptococco-
sis has been reported as a manifestation of either disseminated or isolated cryptococcosis in immunocom-
promised individuals [9].

	 The patient did not present with manifestations of meningitis or pneumonia, and his immunological 
markers were within normal ranges, which is inconsistent with existing literature. The patient exhibited 
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abnormal liver function and imaging findings consistent with early cirrhosis and had previously undergone 
pancreaticoduodenectomy, which is speculated to be associated with this bacterial infection. However, co-
infection with Actinobacillus and Cryptococcus is rare; thus, further investigation into its pathogenesis is 
warranted. This case represents a fungal liver infection and needs to be differentiated from liver abscess 
and hepatocellular carcinoma.

1. Differentiation from liver abscess: (1) In this case, there was no stratification within the lesion, and 
multiple small spots presented as the "pretzel sign," a characteristic feature that may serve as a clue to the 
diagnosis of fungal infection. (2) Additionally, the diffusion restriction observed in DWI was mild.

2. Differentiation from hepatocellular carcinoma (HCC): This case exhibits "fast in and fast out" en-
hancement on MRI; however, the enhancement changes are not apparent on CT, which is inconsistent with 
typical hepatocellular carcinoma. The "fast-in-fast-out" MR enhancement may be attributed to the back-
ground enhancement of the liver parenchyma following the injection of a specific contrast agent, leading to 
pseudo-enhancement of the lesion.

3. Medical Treatment: The recommended treatment regimen for actinomycosis involves a high dose and 
complete course of penicillin [4]. In this case, the initial anti-infective therapy included doxycycline and am-
photericin B administered at the appropriate total dose and duration. Subsequently, the antibiotic regimen 
was modified, and the patient was administered fluconazole for over one week. Upon review of the liver 
MRI, the lesion size was reduced compared to the image taken one week earlier (Figure 2H), and the edema 
of the peripheral liver parenchyma was also diminished, accompanied by new necrosis in the center of the 
lesion. This observation indicates that the antibiotic treatment was effective and supports the pathological 
diagnosis.
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