
Received: 2019.09.10
Accepted: 2019.09.29

Published: 2019.12.02

 1128   —   3   19

Simultaneous Diagnosis of Emphysematous 
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 Patient: Female, 57-year-old
 Final Diagnosis: Emphysematous osteomyelitis and emphysematous pyelonephritis
 Symptoms: Diarhea • nausea • vomiting • weakness
 Medication: —
 Clinical Procedure: Conservative therapy
 Specialty: Infectious Diseases

 Objective: Rare disease
 Background: Emphysematous osteomyelitis of the spine is characterized by intravertebral or intraosseous air. Emphysematous 

pyelonephritis (EP) is the infection of the renal parenchyma and perirenal tissues caused by gas forming micro-
organisms and thus is characterized by gas formation. Prompt diagnosis and initiation of necessary treatment 
is crucial, as both entities are associated with high mortality rates.

 Case Report: A 57-year-old female with uncontrolled hyperglycemia presented to the emergency department with history of 
sudden onset of weakness, nausea, vomiting and diarrhea for 3 days and with a fall on the same level the pre-
vious day. Laboratory examinations revealed leukocytosis, lymphopenia, thrombocytopenia, deteriorated renal 
function, and hyperglycemic hyperosmolar non-ketotic state. She was placed on aggressive intravenous hydra-
tion and insulin infusion pump. Due to the deterioration of her medical condition, she underwent abdominal 
and pelvic CT scanning that revealed emphysematous osteomyelitis of the spine and emphysematous pyelo-
nephritis. Despite vigorous fluid resuscitation and systemic broad-spectrum antibiotic therapy, the patient’s 
condition deteriorated further and eventually led to death within 48 h.

 Conclusions: This case of fatal emphysematous osteomyelitis of the spine and EP serves as a significant reminder of those 
rare life-threatening entities, which affect patients with comorbidities, such as diabetes mellitus and other 
etiologies causing immunosuppression. The aim of the present case report is to highlight the importance and 
contribution of computed tomography in diagnosing these conditions and to emphasize the rare coexistence 
of these 2 emphysematous entities.
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Background

Emphysematous osteomyelitis is defined as a bone infection 
caused by a variety of gas-producing bacteria [1]. This entity is 
uncommon, with only 26 cases reported in a recent review and 
only 10 cases involving the spine [2]. The reported mortality 
rate is 32%. Early diagnosis is essential for initiating therapy 
and decreasing lethal outcomes. Ram et al. (1981) described 
the existence of gas as the pathognomonic radiological find-
ing of subsequent infection in the appendicular skeleton [1,3].

EP is a fulminant infection of the renal parenchyma and perire-
nal tissues, characterized by gas formation [4]. Monomicrobial 
cases concern 86–95% of patients and the causative organisms 
are the Enterobacteriaceae species (80–95%), Aerobacter aero-
genes (10%), and rarely Pseudomonas and Candida [5]. The ma-
jority of patients present with fever, lumbar pain, and urinary 
symptoms. Although this entity is rarely encountered in clini-
cal practice, EP has a predilection for diabetic patients and is 
associated with high mortality [4]. Early diagnosis with urgent 
medical and surgical intervention can decrease the mortality 
of this potentially lethal disease.

In this case report, we present one such fatal case diagnosed 
in an internal medicine department. We herein describe fea-
tures that could be helpful in differentiating emphysematous 
osteomyelitis of the spine from other gas-producing entities, 
while we also present the main features of emphysematous 
pyelonephritis.

Case Report

A 57-year-old female visited the trauma and emergency de-
partment with history of falling on the same level the previ-
ous day, with sudden onset of weakness, nausea, vomiting, 
and diarrhea for 3 days. She was a known smoker, obese, 
without regular medical attention, and she also had uncon-
trolled hypothyroidism. Physical and laboratory examinations 
revealed leukocytosis, lymphopenia, thrombocytopenia, dete-
riorated renal function, and hyperglycemic hyperosmolar non-
ketotic state. The blood investigations revealed leukocytosis 
and mild thrombocytopenia. Her blood urea and serum cre-
atinine were 78 (normal range 17–52 mg/dl) and 3.1 (normal 
range 0.7–1.3 mg/dl) mg/dl, respectively. Urinalysis showed 
glycosuria (>1000 mg/dl) and pyuria, but negative results for 
ketones. Her blood glucose concentration was 1680 mg/dl, 
with a glycated hemoglobin of 16.3%. She had no past medi-
cal history of diabetes mellitus.

She was diagnosed with hyperglycemic hyperosmolar non-ketotic 
state. Arterial blood gases revealed normal pH. Serum osmolar-
ity was calculated at 335 mosm/lt. The inflammatory markers 

were as follows: C reactive protein (CRP) was 43.2 mg/dl (nor-
mal range 0–0.5mg/dl) and procalcitonin (PCT) was 56.34 ng/ml 
(normal range <0.5 ng/ml). On admission, she was afebrile and 
her vital signs were stable. She was placed on vigorous intra-
venous hydration and insulin infusion pump.

After 12 h, she was sedated and intubated in the intensive care 
unit (ICU) due to the deterioration of her medical condition. 
She was started empirically on injection ceftriaxone of 2 g qDay 
intravenously (IV) and clindamycin 1.8 g/day IV divided q8hr.

Abdominal and pelvic CT scan showed gas within the left kid-
ney and revealed infiltration of septa in the perirenal space 
(Figures 1, 2). Computed tomography also revealed moder-
ate intraosseous gas within the L3 and L4 lumbar vertebral 
bodies and emphysema in the epidural space (Figures 2, 3). 
By correlating the clinical, biochemical, and radiological find-
ings, she was diagnosed with emphysematous pyelonephritis 
and emphysematous osteomyelitis of the spine. In addition, 
Klebsiella pneumoniae was identified in urine culture. The anti-
biotic therapy was changed to meropenem 1 g iv q8hr owing 
to the complicated sepsis and the diagnosis of emphysema-
tous osteomyelitis and pyelonephritis.

Despite full supportive measures, including vigorous fluid re-
suscitation and systemic antibiotic therapy, the patient’s con-
dition progressed to septic shock and multiple organ dysfunc-
tion. As a result, she died due to her medical condition and 
devastating consequences of the underlying disease within 
48 h after admission.

Discussion

A review of case reports by Luey et al. in 2012 found 25 cas-
es of emphysematous osteomyelitis. The spine was the most 

Figure 1.  CT of the abdomen, axial slice: gas within the left 
kidney and infiltration of septa in the perirenal space 
(red arrow).
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common infected area [2]. This review revealed that the me-
dian age was 51 years, most patients were elderly and were 
suffering from 1 or more comorbidities, like diabetes mellitus 
or malignancy. There was no difference between males and 
females. Fusobacterium and Enterobacteriaceae were the most 
frequently found microorganisms. The reported mortality was 
estimated to be 32% [2].

The causative organisms are generally anaerobes or mem-
bers of the Enterobacteriaceae family; however, the infec-
tion can be mono- or poly-microbial [2]. The monomicrobial 
causes of emphysematous osteomyelitis are similar to the 
causes of other emphysematous infections, which include 
Escherichia coli, Klebsiella pneumoniae, Enterobacteraerogenes, 
and Clostridium [2, 5].

When a clinical suspicion of emphysematous osteomyelitis 
is raised, antibiotics with activity against the common caus-
ative bacteria should be administered [1,2,6]. Details regard-
ing effective antibiotic duration for the treatment of emphy-
sematous osteomyelitis are not available. Emphysematous 

osteomyelitis is a rare infection that should be considered 
whenever intraosseous gas is seen, particularly in the extra-
axial skeleton [2,7]. Aggressive antimicrobial and surgical in-
tervention is also required, as emphysematous osteomyelitis 
is a highly fatal entity [2].

Emphysematous pyelonephritis is an uncommon necrotizing in-
fection with a predilection for diabetic patients. EP dispropor-
tionately affects females, with a female: male ratio of 3: 1 [8]. 
This increased occurrence in women could be explained by 
their increased susceptibility to urinary tract infection (UTIs). 
Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, and 
Pseudomonas aeruginosa are the most frequent pathogens [9].

The diagnosis is confirmed based on the radiological findings. 
Abdominal CT is the most useful and sensitive tool [11,12]. 
The treatment should be intensive with vigorous fluid resus-
citation, systemic administration of antibiotics, strict glycemic 
control, and careful control of electrolytes. Before the develop-
ment of interventional radiology, early surgery and nephrectomy 
was a significant part of the therapeutic treatment plan [10]. 

Figure 3.  CT of the lumbar spine, sagittal slice: intraosseous 
gas within the L3 and L4 lumbar vertebral bodies and 
emphysema in the epidural space (red arrows).

Figure 2.  CT of the abdomen, coronal slice: emphysematous 
osteomyelitis of spine and emphysematous 
pyelonephritis (red arrows).
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Percutaneous drainage was implemented in some cases and 
this procedure had a successful outcome in carefully selected 
patients [17–19]. Conservative treatment is associated with a 
mortality rate of 70%, while surgical treatment is character-
ized by 30% mortality [13]. Generally, surgical treatment is 
considered the criterion standard in patients with risk factors.

To the best of our knowledge, coexistence of emphysematous 
pyelonephritis and emphysematous osteomyelitis of spine has 
not been previously reported in the relevant literature. In our 
case report, we describe a patient without a medical history of 
diabetes mellitus diagnosed with complicated urinary tract in-
fection (UTI), as Klebsiella pneumoniae was identified in urine 
culture. Abdominal and pelvic CT scan revealed emphysema-
tous pyelonephritis and L3–L4 emphysematous osteomyelitis 

References:

 1. Bielecki DK, Sartoris D, Resnick D et al: Intraosseous and Intradiscal gas in 
association with spinal infection: Report of three cases. Am J Roentgenol, 
1986; 147: 83–86

 2. Luey C, Tooley D, Briggs S: Emphysematous osteomyelitis: A case report 
and review of the literature. Int J Infect Dis, 2012; 16: e216–20

 3. Ram PC, Martinez S, Korobkin M et al: CT detection of intraosseous gas: A 
new sign of osteomyelitis: Am J Roentgenol, 1981; 137: 721–23

 4. Evanoff GV, Thompson CS, Foley R: Spectrum of gas within the kidney; 
Emphysematous pyelonephritis and emphysematous pyelitis. Am J Med, 
1987; 83: 149–54

 5. Huang JJ, Chen KW, Ruaan MK: Mixed acid fermentation of glucose as a 
mechanism of emphysematous urinary tract infection. J Urol, 1991; 146: 
148–51

 6. Kumar J, Bandhu S, Kumar A: Intraosseous and intraarticular pneumatosis 
in anaerobic osteomyelitis. Pediatr Radiol, 2006; 36: 1220

 7. Ram PC, Martinez S, Korobkin M et al: CT detection of intraosseous gas: A 
new sign of osteomyelitis. Am J Roentgenol, 1981; 137: 721–23

 8. Wan YL, Lo SK, Bullard MJ et al: Predictors of outcome in emphysematous 
pyelonephritis. J Urol, 1998; 159: 369–73

 9. Shokeir AA, El-Azab M, Mohsen T, El-Diasty T: Emphysematous pyelone-
phritis: A 15-year experience with 20 cases. Urology, 1997; 49: 343–46

 10. Tang, HJ, Li, C, Yen et al: Clinical characteristics of emphysematous pyelo-
nephritis. J Microbiol Immunol Infect, 2001; 34: 125–30

of the spine. The infection possibly extended through transient 
bacteremia from urinary tract to the L3 and L4 lumbar verte-
bral bodies and epidural space.

Conclusions

We report a rare case of both emphysematous osteomyelitis 
and emphysematous pyelonephritis in a patient with uncon-
trolled hyperglycemia. This case emphasizes the importance of 
a high index of suspicion for these rare infections in patients 
with type 2 diabetes mellitus. It also underlines the important 
role and contribution of computed tomography in the diagnosis 
of these entities and timely initiation of aggressive treatment.

 11. Somani BK, Nabi G, Thorpe P et al: Is percutaneous drainage the new gold 
standard in the management of emphysematous pyelonephritis? Evidence 
from a systematic review. J Urol, 2008; 179: 1844–49

 12. Huang JJ, Tseng CC: Emphysematous pyelonephritis: clinicoradiological clas-
sification, management, prognosis, and pathogenesis. Arch Intern Med, 
2000; 160(6): 797–805

 13. Tang HJ, Li CM, Yen MY et al: Clinical characteristics of emphysematous py-
elonephritis. J Microbiol Immunol Infect, 2001; 34(2): 125–30

 14. Chan P-H, Kho VK-S, Lai S-K et al: Treatment of emphysematous pyelone-
phritis with broad-spectrum antibacterials and percutaneous renal drain-
age: An analysis of 10 patients. J Chin Med Assoc, 2005; 68(1): 29–32

 15. Falagas ME, Alexiou VG, Giannopoulou KP, Siempos II: Risk factors for mor-
tality in patients with emphysematous pyelonephritis: A meta-analysis. J 
Urol, 2007; 178(3 Pt 1): 880–85

 16. Wan YL, Lo SK, Bullard MJ et al: Predictors of outcome in emphysematous 
pyelonephritis. J Urol, 1998; 159: 369–73

 17. Flores G, Nellen H, Magaña F, Calleja J: Acute bilateral emphysematous py-
elonephritis successfully managed by medical therapy alone: A case report 
and review of the literature. BMC Nephrol, 2002; 3(1): 4

 18. Karasavidou L, Nikolaou S, Archontakis S et al: Nonsurgical treatment of 
bilateral emphysematous pyelonephritis in a diabetic patient. J Nephrol, 
206; 19(5): 664–67

 19. Oh YK, Choi YH, Sung CK, Lim CS: Emphysematous pyelonephritis treated 
with percutaneous catheter drainage and antibiotics. Nephrol Dial Transplant, 
2006; 21(11): 3331–32

1796

Tatakis F.-P. et al.: 
Concurrent presentation of two emphysematous diseases

© Am J Case Rep, 2019; 20: 1793-1796

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


