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Introduction 
Actinomycosis is a chronic infection caused by bacteria of the 

Actinomyces genus. These filamentous, Gram-positive, non–acid-
fast, anaerobic organisms are part of the normal human flora.1 
Actinomyces israelii is the species most frequently identified.2 
Other species of Actinomyces that can cause the infection include 
Actinomyces gerencseriae, Actinomyces naeslundii, Actinomyces 
viscosus, Actinomyces odontolyticus, and Actinomyces meyeri.3 
Although Actinomyces species are normal commensals, they can 
cause severe invasive disease under predisposing conditions. The 
infection most commonly involves the cervicofacial, respiratory, 
gastrointestinal and genitourinary organs.4 The global incidence of 
actinomycosis has been generally declining, except for abdomino-
pelvic cases, which are slightly increasing. This rise is likely due to 

more abdominal surgeries and trauma. Moreover, prolonged use of 
intrauterine contraceptive devices (IUDs) in females may increase 
the risk of infection.3. Less than one-third of cases involve the 
abdominopelvic region, with the infection most often occurring in 
the ileocecal area. Gallbladder involvement is extremely rare, and 
the infection is usually considered secondary to appendicitis, 
although it may also arise from a perforated intestinal ulcer or blunt 
abdominal trauma. Another possible route of infection is retrograde 
spread from the duodenum via the common bile duct or dissemina-
tion through the bloodstream.5,6 Gallbladder actinomycosis is most 
often identified incidentally during histopathological examination, 
accounting for approximately 5% of abdominal cases with involve-
ment of the hepatobiliary system. Due to this rare occurrence, the 
true incidence has not been well established and remains unclear. 
Fewer than 1% of all actinomycosis cases have been reported to 
involve the gallbladder.1,4 Disruption of the mucosal barrier by trau-
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Abstract 
 

Gallbladder actinomycosis is a rare chronic bacterial infection caused by Actinomyces species, most commonly Actinomyces israelii. 
It is often diagnosed incidentally due to its nonspecific clinical presentation and unclear incidence. This systematic review aims to 
summarize the clinical presentation, diagnosis, and management of gallbladder and bile duct actinomycosis. A systematic literature 
search was conducted in Google Scholar to identify English-language studies reporting actinomycosis involving the gallbladder or 
bile duct on September 18, 2025. Studies describing the clinical presentation, diagnosis, and management of biliary actinomycosis 
were included. Studies involving other organs, review articles, editorials, conference abstracts without sufficient clinical data, non-
English publications, and articles published in predatory journals were excluded. Data were extracted and analyzed descriptively 
according to PRISMA 2020 guidelines. Twenty-four studies reporting 25 patients were included. The mean age of the patients was 
60.7 years, with 14 males (56%) and 11 females (44%). Isolated right upper quadrant pain was reported in 9 patients (36%). The gall-
bladder was the most commonly involved site in 20 patients (80%), followed by the common bile duct in 3 patients (12%), with com-
bined gallbladder and common bile duct involvement and cystic duct remnant involvement in 1 patient each (4%). Acute cholecystitis 
was the most frequent initial diagnosis in 9 patients (36%). Surgical management, with or without adjunctive medical therapy, was 
the primary treatment modality in 23 patients (92%). Histopathological examination consistently demonstrated filamentous, Gram-
positive branching bacilli in all 25 patients (100%). Gallbladder actinomycosis is rare and difficult to diagnose preoperatively. 
Histopathology confirms the diagnosis in most cases, and early recognition allows management with surgery and prolonged antibiotic 
therapy, which was associated with favourable outcomes.
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ma, surgery, or infection permits tissue invasion, producing suppu-
rative lesions that may progress to abscesses, sinus tracts, or a gran-
ulomatous reaction. Their discharge contains small yellowish “sul-
fur” granules. These granules are not confined to hepatic actinomy-
cosis but occur throughout hepatobiliary actinomycosis, including 
gallbladder and common bile duct involvement; because most 
Actinomyces species do not survive in bile, their presence in biliary 
tissue indicates invasive infection rather than colonization, making 
histopathological demonstration the diagnostic hallmark.2,3 This 
study aims to systematically review the literature on biliary actino-
mycosis, a rare condition with uncertain incidence, to improve 
understanding of its presentation, diagnosis, and management. 

 
 

Methods 
Study protocols 

This systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines. 

 
Data sources and search strategy 

A comprehensive literature search was conducted using the 
‘Google Scholar’ to identify relevant English-language studies on 
actinomycosis involving the gallbladder and bile ducts, on 
September 18th, 2025. The search strategy included the following 
terms: “Actinomyces” OR “Actinomycosis” AND “Gallbladder” 
OR “Bile Duct” OR “Cholecystitis.” Boolean operators (AND, OR) 
were applied to optimize the search results. No restrictions were 
placed on the publication date.  

 
Eligibility criteria 

This systematic review included studies reporting at least one 
case of actinomycosis involving the gallbladder or bile duct. Eligible 
study designs comprised case reports and case series describing the 
clinical presentation, diagnosis, management, or outcomes of biliary 
actinomycosis. Studies were excluded if they involved actinomyco-
sis affecting organs other than the gallbladder or bile duct, were 
review articles, editorials, were not published in the English lan-
guage, or were published in non-recommended journals, as deter-
mined by cross-checking the journal against recognized lists of non-
recommended publications. 

 
Study selection and data extraction 

Prior to full-text eligibility assessment, the titles and abstracts of 
all identified studies were independently screened to determine their 
relevance. Full texts of potentially eligible articles were subsequent-
ly reviewed in detail according to the predefined inclusion and 
exclusion criteria. The extracted variables included the author(s), 
year of publication, number of reported cases, patient age and sex, 
anatomical site, clinical presentation, past medical history, laborato-
ry investigations, radiological findings, management approach, 
histopathological examination findings, and postoperative treatment, 
including follow-up data.  

 
Data presentation 

The collected data were organized in an Excel spreadsheet 
(Microsoft Excel, 2021) and analyzed descriptively using the 
Statistical Package for the Social Sciences (SPSS, version 27.0). 
Key results are presented as means, frequencies, and percentages. 

Results 
Study selection 

A total of 44 records were identified through the systematic 
search. Eighteen records were removed before screening: 4 non-
English publications, 2 available as abstracts only, and 12 for which 
the full text was not accessible. The titles and abstracts of the 
remaining 26 records were screened, and 1 was excluded as irrele-
vant. The full texts of the remaining 25 records were then assessed, 
of which 1 was excluded because it had been published in a non-rec-
ommended journal. All 24 remaining studies met the eligibility cri-
teria, and none were excluded at this stage. This led to a final cohort 
of 24 studies (23 case reports and 1 case series). The PRISMA flow 
diagram, which illustrates the entire study selection process, is 
shown in Figure 1.  

 
Characteristics of the included studies 

The majority of studies included in this systematic review were 
case reports. A total of 25 patients were included in this study. Of 
these, 14 (56%) were male and 11 (44%) were female. The mean age 
of the patients was 60.7 years, with the age of one patient unknown. 
Among the 24 included studies, the United States contributed 6 
(25.0%), followed by the United Kingdom and India with 3 each 
(12.5%). The past medical history of the patients varied. Eight 
patients (32%) had an unknown history, while 5 (20%) reported no 
prior medical conditions. Diabetes mellitus was present in 8 patients 
(32%), and hypertension in 4 patients (16%). Regarding clinical 
presentation, patients were distributed across three categories: 9 
(36%) presented with isolated right upper quadrant (RUQ) pain, 7 
(28%) with RUQ pain accompanied by other symptoms, and 9 
(36%) with non-RUQ presentations (Table S1). 

 
Main findings 

According to laboratory findings, among patients with available 
data, hepatobiliary dysfunction was the predominant abnormality, 
observed in 10 patients (40%), most commonly as a cholestatic pat-
tern (elevated ALP and/or GGT). Pancreatic enzyme elevations were 
rare (1 patient, 4%), as was viral hepatitis (1 patient, 4%), and inter-
pretation was limited by the high proportion of missing data. 
Regarding the imaging findings, Uncomplicated acute cholecystitis 
was the most frequent radiological finding, reported in 9 patients 
(36%), followed by a gallbladder mass or lesion suspicious for car-
cinoma in 5 (20%), complicated cholecystitis in 4 (16%), and com-
mon bile duct stones or biliary obstruction in 3 (12%). The gallblad-
der was the most commonly involved site, affected in isolation in 20 
patients (80%), followed by isolated common bile duct involvement 
in 3 patients (12%). One patient (4%) had combined gallbladder and 
common bile duct involvement, and 1 patient (4%) had actinomyco-
sis of a cystic duct remnant. Acute cholecystitis, in 9 patients (36%), 
was the most frequent initial diagnosis, followed by gallbladder car-
cinoma in 3 patients (12%) (Table S2). 

Regarding the management approach, surgical management 
with or without concomitant medical treatment was the main treat-
ment modality, performed in 23 patients (92%). In comparison, 1 
patient (4%) underwent interventional procedures, and only 1 
patient (4%) received medical treatment alone. Among the surgical 
group, cholecystectomy with an unspecified approach was per-
formed in 6 patients (26.1% of total surgical cases), while open 
cholecystectomy was performed in 4 patients (17.4% of total sur-
gical cases) (Table S3). 

Postoperatively, β-lactam–based therapy (either alone or in com-
bination) was the most commonly administered regimen, given in 12 
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patients (48%). The histopathological examination predominantly 
demonstrated filamentous, Gram-positive branching bacilli in all 25 
patients (100%). This was followed by sulfur granules, which were 
observed in 16 patients (64%). The majority of patients (18; 72%) 
experienced an uneventful course or complete recovery (Table S4).  

 
 

Discussion 
Actinomycosis is caused by Actinomyces species, which are 

Gram-positive filamentous bacteria that were historically misidenti-
fied as fungi. The most commonly pathogenic species in humans are 
Actinomyces israelii, followed by Actinomyces naeslundii, 
Actinomyces odontolyticus. These bacteria are normally part of the 
oral cavity flora and, to a lesser extent, the gastrointestinal tract. 
They are typically of low virulence and need a breach of the mucosal 
barrier to invade deeper tissues and cause infection.16  

In this cohort, right upper quadrant pain was the dominant pre-
senting symptom (16 patients, 64%), the gallbladder was the most 
commonly affected site, and diabetes mellitus was the most fre-
quently documented comorbidity. These patterns are illustrated by 
cases such as those of Mir et al.16 and Akbarzadeh-Jahromi et al.,17 
in which right upper quadrant pain was accompanied by fever, nau-

sea, and jaundice, and mucosal disruption from gallstones or dia-
betes was proposed as a predisposing factor. 

As emphasized by Ormsby et al.,18 accurate preoperative diag-
nosis of gallbladder actinomycosis is challenging, with only a few 
cases diagnosed prior to surgery. In almost all reported instances, 
actinomycosis was not suspected before the operation. Two patients 
were exceptions, in whom the organism was identified on endoscop-
ic biopsy before or instead of surgery. This highlights the need to 
maintain a higher index of suspicion in atypical presentations. These 
findings are consistent with the results of the present study, in which 
just over a third of cases were preoperatively diagnosed as acute 
cholecystitis, while a few were diagnosed as carcinoma or chronic 
cholecystitis. 

Elevated ALP levels were also observed in this systematic 
review, supporting the finding that hepatobiliary dysfunction is the 
predominant abnormality. This has been demonstrated by both Lee 
et al.19and Han et al.,20 who reported that despite the clinical and 
laboratory findings being generally nonspecific and the condition 
remaining a diagnostic challenge, elevated alkaline phosphatase lev-
els were observed in affected patients.  

Radiographic diagnosis of gallbladder actinomycosis remains 
inconclusive, as there are no distinct imaging features. The infection 
does not respect tissue planes, invades adjacent structures, and elicits 
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Figure 1. Study selection PRISMA flow chart. 
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a fibrotic reaction, producing tumor-like lesions that can be mistaken 
for carcinoma.22,23 In this systematic review, imaging most often 
showed features of acute cholecystitis, while a gallbladder mass 
mimicking carcinoma was reported in one fifth of patients. 

Most actinomycete species do not survive in bile salts, with the 
exception of certain strains of Actinomyces naeslundii. This high-
lights that the presence of sulfur granules in the gallbladder general-
ly indicates invasive infection rather than mere colonization.17 
According to this review, these granules are the second most fre-
quently observed histopathological finding, after the filamentous, 
Gram-positive, branching bacilli. Other features that have been 
reported include chronic inflammatory changes, micro abscess for-
mation, and granulomas. 

Cholecystectomy followed by prolonged antibiotic therapy 
was the predominant management strategy in this review (23 
patients, 92%), as exemplified by Akbarzadeh-Jahromi et al.,18 

although the antibiotic regimen and duration were unspecified in 
several reports. 

The increased vascularity and tissue thickening following actin-
omycosis infection raises the necessity for a long-term course of 
high-dose antibiotic treatment. Among the beta-lactams, penicillin is 
the drug of choice for all actinomycotic infections, including gall-
bladder actinomycosis. After surgical removal of the infected organ, 
antibiotic therapy should be initiated within 1-14 days postopera-
tively and continued for a period of 6 to 12 months.24 In line with 
this approach, the majority of patients in this systematic review 
received beta-lactams alone or in combination, mostly in the form of 
penicillin, with a treatment duration of around 3 to several months in 
some cases. However, a few studies employed shorter courses of 
antibiotics, lasting less than 3 months. 

An uneventful course or complete recovery was documented in 
18 patients (72%), including the case of Sullivan et al.,24 in whom 
preoperative symptoms resolved completely.  

This systematic review has several limitations. First, the avail-
able evidence is limited to case reports and small case series, which 
restricts the ability to draw strong causal inferences and limits the 
generalizability of the findings. Second, full texts of 14 potentially 
relevant reports could not be obtained, as institutional subscription 
and interlibrary loan access were unavailable. Third, the overall 
sample size was small due to the rarity of gallbladder and bile duct 
actinomycosis. Fourth, several studies had incomplete clinical, lab-
oratory, imaging, and follow-up data, which limited the ability to 
perform more detailed analyses. Finally, one limitation of this 
review is that the search was conducted in Google Scholar alone; the 
search string and number of records screened are reported in full to 
permit the closest possible approximation. 

 
 

Conclusions 
Gallbladder actinomycosis is a rare but clinically significant 

cause of biliary disease. Preoperative diagnosis remains challenging 
because of nonspecific clinical, laboratory, and radiological find-
ings, and it may mimic gallbladder carcinoma. Definitive diagnosis 
rests on demonstration of the organism, usually by histopathological 
identification of filamentous bacteria and occasionally by culture; 
sulfur granules support the diagnosis but are not required. This 
review underscores the importance of maintaining a high index of 
suspicion in patients with predisposing factors, as timely recognition 
and management with cholecystectomy and appropriate antibiotic 
therapy are associated with favorable outcomes. 

References 
  1. Mor RR, Shanti H. Actinomycosis in a gallbladder specimen: a 

case report. Cureus 2025;6;17. 
  2. Shrestha B, Regmi M, Adhikari P. Actinomycosis of gallbladder 

in cholecystectomy specimen: a case report. JNMA J Nepal Med 
Assoc 2021;59:1177-9. 

  3. Pereira E, Hoogar MB, Jain A, et al. Actinomycosis of gall blad-
der: a rare, unique and interesting case. Int J Res Rev 2016;10: 
62-5. 

  4. Singh R, Sharma M, Bharti S, et al. Actinomycosis of the gall-
bladder: a rare case report and literature review. J Lab Physicians 
2025;17:134-7. 

  5. Elmekkaoui A, Bennani A, Soufi M, et al. Actinomycosis of 
gallbladder: a diagnostic dilemma. Ann Clin Case Rep 2017; 
2:1422. 

  6. Thadani A, Chick J, Gollogly H, et al. Actinomycosis of the 
common bile duct diagnosed by endoscopic ultrasound fine-nee-
dle aspiration. Gastroenterol Hepatol 2010;6:725. 

  7. Freland C, Massoubre B, Horeau JM, et al. Actinomycosis of the 
gallbladder due to Actinomyces naeslundii. J Infect 1987;15: 
251-7. 

  8. Garrido I, Marques M, Pereira P, Macedo G. S1934 
Actinomycosis of the common bile duct: a rare case report. Am 
J Gastroenterol| 2022;1;117:e1338. 

  9. Furuya K, Ito K, Sugiyama K, et al. A case of recurrent acute 
cholecystitis caused by Actinomyces odontolyticus, rare actino-
mycosis. BMC Infect Dis 2022;22:518 

10. Godbole CB, Mangukiya DO, Kakkar-Kashikar R, Doctor NH. 
Hepatobiliary actinomycosis masquerading as malignancy. Trop 
Gastroenterol 2014;35:253-6. 

11. Nahal C, Blotevogel P, Fleetwood VA. Gangrenous cholecystitis 
due to rare actinomyces odontolyticus infection in patient with 
pancreatic adenocarcinoma: a case report. IDCases 2024;38: 
e02093. 

12. Hansen W, Pepersack F, Labbe M, et al. Isolation of actinomyces 
israelii in a case of gallbladder infection and comparison of iden-
tification methods. Infection 1981;9:47-9. 

13. Potti A, Chowfin A, Tight R. Actinomyces meyeri, gangrenous 
cholecystitis, and invasive carcinoma of the gallbladder. Infect 
Dis Clin Pract 1999;8:356-7. 

14. Robson AM. Actinomycosis of the Gall-bladder. Med Chir 
Trans 1905;88:225. 

15. Hefny AF, Sebastian M, Torab FC, et al. Actinomycosis of the 
gallbladder: case report and review of the literature. Asian J Surg 
2005;28:230-2. 

16. Mir Y, McLaughlin E, Campbell F, Azadeh B. Actinomycosis of 
the gallbladder: a case report. Open Mycol J 2008;2:105-7. 

17. Akbarzadeh-Jahromi M, Tadayyon SM, Asadi S, et al. 
Actinomycosis of the gallbladder in a young diabetic woman 
with acute lithiasis cholecystitis: a case report and review of the 
literature. Int Med Case Rep J 2025;31:1225-30. 

18. Ormsby AH, Bauer TW, Hall GS. Actinomycosis of the chole-
cystic duct: case report and review. Pathology 1998;30:65-7. 

19. Lee YH, Kim SH, Cho MY, et al. Actinomycosis of the gallblad-
der mimicking carcinoma: a case report with US and CT find-
ings. Korean J Radiol 2007;8:169-72. 

20. Han HJ, Choi SB, Kim WB, et al. Gallbladder actinomycosis: Is 
it a complication after radiofrequency ablation with transarterial 
chemoembolization for hepatocellular carcinoma? Cent Eur J 
Med 2011;6:300-4. 

Review



                                  [Advancements in Health Research 2026; 3:208]                                                     [page 151]

Review

21. Bansal M, Agarwal A, Bariola R, et al.Biliary actinomycosis 
mimicking a klatskin tumor. J Gastrointest Cancer 2012;43: 
S101-3. 

22. Acevedo F, Baudrand R, Letelier LM, Gaete P. Actinomycosis: 
a great pretender. Case reports of unusual presentations and a 

review of the literature. Int J Infect Dis 2008;12:358-62. 
23. Al-Sindi K, El-Shenawi H, Al-Hilli F. Actinomycosis of the gall-

bladder. Bahrain Med Bull 2006;28:1-7. 
24. Sullivan RC, Francona NT, Ragins AB. Actinomycosis of the 

gallbladder. J Am Med Assoc 1939;113:408-10.

Received: 15 May 2026; Accepted: 10 August 2026. 
Contributions: Shewaz Tariq Latif, investigation, writing – original draft, formal analysis, validation. Berun A. Abdalla, conceptualization, supervision, 
investigation, writing – original draft, formal analysis, validation. Suhaib H. Kakamad, investigation, writing – review & editing, visualization. Sasan M. 
Ahmed, investigation, writing – review & editing, visualization; Dahat A. Hussein, investigation, writing – review & editing, visualization. Dilan 
Hikmat, conceptualization, methodology, investigation, writing – review & editing. Shvan H. Mohammed, conceptualization, methodology, investigation, 
writing – review & editing. All authors have read and approved the final manuscript. 
Conflicts of interest: the authors have no conflicts of interest to disclose. 
 
Publisher’s note: all claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or 
those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its manufacturer is not 
guaranteed or endorsed by the publisher. 
 
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).

Online supplementary material: 
Table S1. Demographic data of the included studies. 
Table S2. Laboratory findings, imaging findings and radiological classification, and anatomical site of involvement. 
Table S3. Management and outcome. 
Table S4. Summary of patient-level variables.


