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Introduction

Emphysematous infection causes a wide variety of life-
threatening pathological conditions in which carbon 
dioxide, nitrogen, or other types of gases, generated from 
bacterial fermentation, fill the walls of hollow organs or the 
parenchyma of solid organs. This aggressive form of sepsis 
has been documented to violate various organs, including 
the stomach, intestine, liver, kidney, gallbladder, urinary 
bladder, urinary tract, prostate, spine, pancreas, and even the 
spleen (1-8). Certain species of bacteria, such as Escherichia 
coli, can consume nutritional components in circulation or 
interstitial fluid, and produce gas, especially under extreme 
circumstances, such as hyperglycemia (9). The development 
of infection and gas-induced dilation jointly generate 
symptoms, such as fever, pain, and abdominal distension. In 

this article, we present a rare case of a splenic gas-forming 
infection in a woman with uncontrolled diabetes. We also 
discuss the possible pathogenesis and therapeutic options to 
emphasize the link between diabetes and the infection. We 
present the following article in accordance with the CARE 
reporting checklist (available at https://dx.doi.org/10.21037/
apm-21-2097).

Case presentation

A female patient, aged 33 years old, presented to the 
emergency department with a 10-day history of left-upper-
quadrant abdominal pain and intermittent fever. In a detailed 
disease history, she denied any previous history of illness 
or trauma. On admission to the hospital, she had a white-
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Figure 1 CT showed gas-fluid levels and infection in the 
spleen (the arrows indicated the gas-fluid levels). CT, computed 
tomography.

Figure 2 CT showed gas-fluid levels and infection in the spleen, 
and the left kidney was also affected (the arrows indicated the gas-
fluid levels). CT, computed tomography.

Figure 3 CT indicated that the infection of the spleen had almost 
disappeared. CT, computed tomography.

cell count of 10.26×109/L (normal range: 3.2–9.7×109/L),  
a neutrophil percentage of 86.8% (normal range: 51–75%), 
and a C-reactive protein level of 219 mg/L (normal range: 
0–3 mg/L). The patient’s blood glucose was 16.59 mmol/L,  
and her urine glucose was qualitatively ++++. Contrast-
enhanced computed tomography (CT) showed gas-fluid 
levels and infection in the spleen (see Figures 1,2), and the 
left kidney was also affected.

First, the patient was treated with antibiotic therapy, 
hypoglycemic therapy, and splenic infection puncture 
catheter drainage. The drainage fluid was sent for a bacterial 
culture. Second, an enterography was performed to rule 
out infection from a perforated digestive tract. Third, 
radiologists were consulted who expressed the view that the 
patient had an emphysema infection of the spleen caused 
by diabetes. We immediately organized to discuss this case 
with the radiologists and endocrinologists. Given that the 
patient had been unaware that she had diabetes before 
admission to the hospital, and her blood glucose and urine 
sugar were elevated at admission, we were of the view that 
this rare infection of the spleen was caused by diabetes. This 
patient is similar to the patient with emphysema nephritis 
reported in the previous article (10).

A few days later the laboratory results indicated that 
Escherichia coli had been found in the drainage-fluid specimen. 
These results further validated our diagnosis, as emphysema 
nephritis drainage liquid can also be found in Escherichia coli. 
After 1 week of anti-infection and hypoglycemic treatment, 
the patient was discharged with an abdominal drainage tube 
in a stable condition. After 1 month, the patient attended 
the hospital for re-examination. At this time, her infection 
index was normal, her blood sugar was well controlled, and 
a CT indicated that the infection of the spleen had almost 
disappeared (see Figures 3,4).

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

In clinical practice, gas may be accidentally observed in 
entities in which it should not be under either benign or 
pathological conditions (11,12). After excluding a number of 
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abnormalities, such as fistula, sterile infarction, gas leakage 
from adjacent viscera, and procedure/surgery-related adverse 
events, which could be addressed by supportive treatment, 
consideration should be given to an early diagnosis and a 
proactive intervention for septic emphysematous infections 
within the abdomen or pelvis (13).

To the best of our knowledge, emphysematous spleen 
infection has only been reported once previously in a super 
obese female patient in 2007 (7). Interestingly, the patient 
in the present case was also an obese and diabetic middle-
aged female. The occurrence of the idiopathic splenic gas-
forming infection could be ascribed to the complications of 
diabetes and relevant metabolic disorders. However, since 
similar cases were rare, we often overlook such emphysema 
infection caused by high blood sugar when we find patients 
with abdominal organ infection. Therefore, in the process 
of diagnosis and treatment, we should carefully inquire the 
patient’s medical history and pay attention to observe the 
patient’s blood glucose indicators. Meanwhile, for diabetic 
patients with emphysematous infection, if we can’t find out 
other factors leading to infection, we should first consider 
the infection caused by diabetes.

Obesity and diabetes are the leading causes of disability and 
mortality in the current over-nutritioned world. Individuals 
with obesity and diabetes, or more comprehensively, metabolic 
syndrome, show disordered functions of multiple organs. 
Studies have revealed that obese populations are more 
prone to gut dysbiosis because of altered gut microbiota and 
damaged mucosal barriers (14). Subsequent intestinal chronic 
inflammation, homeostasis disturbance, metabolic change, and 
gut content leakage could synergistically contribute to local 
and systemic injuries (15,16).

Notably, the results for Escherichia coli were positive 

in the samples of both patients. Escherichia coli has been 
recognized as the most abundant symbiotic bacteria 
localizing in healthy human intestines. Under pathological 
conditions, the gut contents can leak out and result in not 
only lipopolysaccharide but also live pathogenic bacteria 
entering the abdomen cavity. Bacteria can further migrate 
to isolated organs, such as the spleen, via the mesenteric 
vessels and portal vein system. The underlying diabetic 
milieu interne predisposes the spreading of Escherichia 
coli. Microangiopathy is the most significant pathological 
change of diabetes (17,18). A warm and blooded vascular 
environment, combined with decreased glycolysis ability, 
facilitate the spreading and growth of Escherichia coli inside 
the spleen; any accumulated gas is a normal byproduct of 
the entire process.

The spleen is an important component of the body’s 
lymphatic system and is in charge of waste removal, 
fluid balance, and blood cell storage. The location of the 
infection site in the current case is rare, and fortunately, 
sepsis did not occur in other organs. The immune-defense 
profile of the spleen may have helped to limit the infection, 
and this profile may also be the reason why splenic gas-
forming infection is rare (19).

Similar to other documented emphysematous infection 
cases, the disease onset of our patient was indistinct and 
insidious. Due to advances in imaging tools and knowledge 
of emphysematous nephritis, the patient was successfully 
diagnosed and treated in time. CT-guided drainage was 
performed, and antibiotics were administered as the 
combined major treatments, and these steadily controlled 
the infection in 1 month. Hypoglycemic treatment is of 
great importance, as we believe it is not only a morbidity 
trigger but is also the foundation for this disease. Were 
it not for the rapid interventions of our team, this 
emphysematous infection case could have easily progressed 
to a diffuse abscess or even septic shock, and a splenectomy 
and blood purification may have been inevitable. We 
strongly suggest that this patient attend regular follow-up 
examinations to monitor for visceral infection recurrence 
and other diabetic complications.
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