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Abstracts: In infectious disease and clinical microbiology, rarely encountered species are often of special 

concern simply by virtue of their unfamiliarity, especially in settings of complicated underlying disease. This 

is all the more so when the infectious agent has an appearance that distinguishes it from most commonly 

encountered organisms, making it a mystery that must be explained. In this context, it is rare for 

histopathologists to be more familiar with a bacterial species than clinical microbiologists but Sarcina ventriculi 

is one such example. Infrequently seen in tissue and even less often in culture, we here report a case of Sarcina 

ventriculi in the GI tract of a geriatric patient with complex underlying history. A brief discussion of the history, 

clinical presentation, treatment, and culture conditions of this organism is provided, along with clarification of 

nomenclature, which has changed and could otherwise be a source of additional confusion in this rarely 

encountered bacterium. 
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Introduction 

In infectious disease and clinical microbiology, rarely encountered species are often of special 

concern simply by virtue of their unfamiliarity, especially in settings of complicated underlying 

disease. This is all the more so when the infectious agent has an appearance that distinguishes it from 

most commonly encountered organisms, making it a mystery that must be explained. In this context, 

it is rare for histopathologists to be more familiar with a bacterial species than clinical microbiologists 

but Sarcina ventriculi is one such example. Infrequently seen in tissue and even less often in culture, 

we here report a case of Sarcina ventriculi in the GI tract of a geriatric patient with complex underlying 

history. A brief discussion of the history, clinical presentation, treatment, and culture conditions of 

this organism is provided, along with clarification of nomenclature, which has changed and could 

otherwise be a source of additional confusion in this rarely encountered bacterium. 

Case Description 

The patient is an 80-year-old female with a complex past medical history who presented with a 

small-bowel obstruction in the setting of multiple prior GI surgeries, impaired GI motility secondary 

to known hollow visceral myopathy, stercoral proctitis, and a chronic enterocutaneous fistula. Her 

initial CT scan was notable for severe fluid-filled dilation of the distal esophagus, stomach, 

duodenum, and proximal jejunum with gradual transition point in the left hemiabdomen. The 

gastroenterology service was initially consulted in the setting of hematemesis. The patient’s first 
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esophagogastroduodenoscopy (EGD) showed active bleeding in the distal esophagus and she 

underwent subsequent clipping. She then developed coffee-ground emesis prompting a second EGD 

where 1.5 liters of dark liquid was suctioned from the stomach revealing nodular, erythematous, 

friable mucosa of unclear etiology. A biopsy from the stomach fundus was obtained for histological 

workup but culture was not pursued. Post biopsy, the patient received seven days of empiric 

antibiotic treatment with metronidazole and cefepime to cover the possibility of bacterial colitis. 

Further antibiotic treatment was not pursued following release of the biopsy results described below. 

Case Analysis 

Tissue staining, including with hematoxylin-eosin (H&E; Figure 1) and Brown-Brenn (tissue 

Gram stain; Figure 2), revealed the presence of two bacterial morphologies. The first was Gram-

positive rods approximately 1-2µm in length that were not further characterized (Figure 2). The 

second was large Gram-variable cocci arranged in multiples of four, reminiscent of four-leaf clovers. 

Single cells in these structures measured 1.5-3 µm in diameter (Figure 2B) [1,2] and frequently seen 

two-by-two cell arrangements were consequently ~3.5-7 µm on a side (Figures 1 and 2). There were 

also higher-order multimers made from stacks of these smaller units; these multimers were typically 

7-12 µm along a side, with the largest measuring ~20 µm along a side (Figure 1A). Given the particular 

arrangement of these cocci, their large size, and the specimen source, the differential was limited to 

Sarcina ventriculi. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 July 2023                   doi:10.20944/preprints202307.0572.v1

https://doi.org/10.20944/preprints202307.0572.v1


 3 

 

 

Figure 1. H&E stain of stomach tissue. Sarcina ventriculi cells appear purple or pink. Size 

measurements of various Sarcina cell arrangements are shown in all three panels. 
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Figure 2. Brown-Brenn (tissue Gram) stain of stomach tissue. Sarcina ventriculi cells appear as square 

packets of multiples of four. Their Gram variability is very apparent in Panel A. Sizes of various S. 

ventriculi structures are indicated. Gram-positive rods are also visible in both panels. 

Sarcina ventriculi was first described by John Goodsir in 1842 who observed and reported its 

presence in the stomach contents of a patient who presented with vomiting [3]. This organism is most 

often found in patients with conditions that cause gastroesophageal content stasis, such as gastric 

outlet mechanical obstruction, gastroparesis, or delayed gastric emptying [4]. It is primarily identified 

in the stomach, followed by the esophagus and duodenum. The typical symptoms of S. ventriculi 

infection include epigastric pain, nausea, and vomiting. The severity of the infection can vary, 

ranging from asymptomatic cases to life-threatening situations. In severe cases, complications such 

as hemodynamic instability secondary to emphysematous gastritis and gastric perforation can occur 

[5]. About two-thirds of reported cases suffered from at least one comorbidity [6]. While most cases 
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have been identified in gastrointestinal biopsies, there have been very rare reports of this organism 

being isolated from blood, urine, and the respiratory tract [4,6,11]. 

Antimicrobial susceptibility data are scarce but a literature review of 66 cases found the most 

frequently reported empirical treatment regimen was metronidazole (as given in our case) in 

combination with ciprofloxacin [6]. Overall, the literature is consistent with Sarcina infection being 

more the effect of underlying gastrointestinal conditions than the cause, especially given its 

propensity to be seen in patients with multiple comorbidities. Treatment of underlying conditions 

may influence outcome more than treating Sarcina itself. 

Reports from the veterinary field solidify the association of Sarcina species with intestinal 

morbidity. For example, the organism has been implicated as a causative agent in gastric bloat in 

livestock [7,8]. Candidatus S. troglodytae is associated with a highly lethal disease called “epizootic 

neurologic and gastroenteric syndrome” in chimpanzees [9]. Environmental sampling has recovered 

S. ventriculi from varied source material, including animals, plants, soil and water [10], supporting 

the conclusion that it is ubiquitous in nature. 

S. ventriculi is known among surgical pathologists but is rarely identified in clinical microbiology 

laboratories. Indeed, most clinical microbiology textbooks do not include any information on S. 

ventriculi due to a scarcity of culture or susceptibility information. The organism grows anaerobically 

and requires 48 hours of incubation. Growth has been reported on CDC agar but not 

kanamycin/vancomycin-laked blood agar or phenylethyl alcohol agar [1]. S. ventriculi is often 

described as Gram-positive but, like many species in the family Clostridiaceae, it often stains poorly 

and can be more properly thought of as Gram-variable (Figure 2A).  

S. ventriculi is known to form tetrads and cuboid clusters composed of eight individual cells, 

which are called sarcinae (“bundle” or “package” in Latin). What makes this organism distinctive 

from other bacteria that tend to form tetrads and sarcinae is the size of the clusters: with cell size 

ranging from 1.5-3 µm, S. ventriculi is significantly larger than Staphylococcus (also recoverable from 

stomach; cells arranged in disorganized clusters) and Micrococcus species (which are often seen in 

isolated tetrads), for example, and the characteristic higher-order cell clusters can reach 20 µm along 

a side, as is seen in this case (Figure 1A). As a colonizer of the stomach and upper intestinal tract, S. 

ventriculi is well adapted to low-pH conditions. The characteristic square and cuboid cell 

arrangements are seen at low pH; in high-pH environments, distorted cell shapes and cell 

arrangements appear and sporulation is induced [12]. While S. ventriculi is currently not included in 

standard MALDI-TOF databases, 16S rRNA sequencing can be used for definitive identification.  

Note that there is some confusion with correctly naming this species. In addition to two historical 

species names, S. ventriculi [3] and Zymosarcina ventriculi [13], recent literature often refers to this 

species as Clostridium ventriculi due to a proposed reclassification based on 16S rRNA phylogeny 

[14,15]. However, the proposal was ultimately rejected [16], so as of 2023, the correct name for this 

bacterial species remains Sarcina ventriculi [17,18]. 

Conclusion 

In the field of pathology, it is usually impossible to directly identify an organism to the species 

level when microbiological entities are seen only in stained specimens (e.g. Gram stain, H&E, etc), as 

growth properties, biochemical properties, and (sometimes) molecular techniques are very 

informative and usually required for distinguishing among similar-looking organisms. Sarcina 

ventriculi is the notable exception, owing to its unique large cell size and their arrangement in cuboid 

cell clusters. Mainly found in the GI tract, this anaerobic species is highly associated with pre-existing 

comorbidities, often including abnormal gastric function, the resolution of which may be more 

important than direct treatment of this bacterium itself. The lack of culture and susceptibility data, 

combined with the absence of Sarcina from MALDI-TOF databases, mean that visual detection 

remains the best method for identification of this bacterial species. 
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