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ABSTRACT

Emphysematous pyelonephritis (EPN) usually happens in diabetes. It is reported a correlation between the Renal 
Cell Carcinoma (RCC) with diabetes. This is a rare case of PEN and RCC in diabetes which occur simultaneously. We 
present a case of 51 year old male referred with right flank mass and medical history of diabetic disease. Renal 
ultrasound revealed a solid tumor at the upper pole of the right kidney. Plain abdominal X-ray showed a lot of gas, 
fecal material, and patches of calcification in the right upper abdomen. On abdominal computed tomography 
found a collection of gas located in the upper right abdomen. An irregular solid tumor detected at the upper 
pole of the right kidney. The tumors was obtained at surgery and emphysematous pyelonephritis was found and 
then nephrectomy performed. Histopathological examination revealed a Renal Cell Carcinoma besides emphy-
sematous pyelonephritis. The patient had no postoperative serious complications during his hospital stay and 
his symptoms resolved completely. We report the rare case with an occurrence of EPN and RCC simultaneously 
in diabetes.

Keywords: Emphysematous pyelonephritis, diabetes, renal cell carcinoma, escheria coli, Fuhrman grading sys-
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INTRODUCTION

Emphysematous pyelonephritis (EPN) is 
necrotizing infection of the renal parenchyma, 
collecting system and perirenal space, as a result of 
the presence microorganism that produce gas, and 
is usually found in diabetic patient. This condition is 
supported by decreasing of immune response, the 
presence of high blood glucose levels in diabetic 
patient and ischemia in the area of infection. This is 
severe potentially fatal disease,   can result in renal 
damage and has a high mortality rate. 1,2,3 EPN was 
associated with a mortality rate of up to 78% until 
the late 1970s and primarily attributable to septic 
complications.3

Renal cell carcinoma (RCC) also known 
as hypernephroma, Grawitz tumor, renal 

adenocarcinoma is a kidney cancer that originates 
in the lining of the proximal convoluted tubule. The 
risk factors for RCC are lifestyle-related; smoking, 
obesity and hypertension.4 Genetically linked 
conditions also increase the risk of RCC, including 
hereditary papillary renal carcinoma, hereditary 
leiomyomatosis, Birt-Hogg-Dube syndrome, 
hyperparathyroidism-jaw tumor syndrome, familial 
papillary thyroid carcinoma, von Hippel-Lindau 
disease and sickle cell disease.5

Diabetes mellitus (DM), commonly referred to as 
diabetes, is a group of metabolic diseases in which 
there are high blood sugar levels over a prolonged 
period. It is reported a positive association between 
diabetic patient and risk of RCC. There is also a 
correlation between the severity and duration of 
diabetes with the risk of developing RCC.6
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We present a rare case of EPN in patient with 
uncontrolled diabetes and suffered RCC,   that was 
treated with antibiotic, open drainage, and right 
nephrectomy.

CASE PRESENTATION.

A 51 year old man was referred from a small 
town hospital, with a mass in the right flank area, 
with general condition was worsened. The patient 
had main complaint of right abdominal discomfort 
since two years ago. He experienced symptom 
of right low back pain, decreased of weight, and 
constipation since 8 month ago.  He suffered from 
diabetes for some year, with uncontrolled medical 
treatment. Before referred, the patient had been 
given antibiotic and treated for diabetic regulation.

Figure 1. A slightly underweight man with slight 
distension of the upper abdomen.

Physical examination   on admission revealed 
a man who appears sick, slightly underweight, 
with slight distension of the upper abdomen. 
Body weight is 50 kilograms and height is157cm, 
and looks some what anemic patients. A mobile 
and lobulated mass was palpable in the right 
upper rabdomen, approximately 10x8cm in size. 

Vital signs showed signs of temperature (axillary) 
of 37.20C, heart rate 96 beats per minute, blood 
pressure 110/60 mmHg, and respiratory rate 22 
breaths per minute. Urine production was 1,600 ml 
per24 hours.

Laboratory test revealed hemoglobin was 
9.42 g/dl, a white blood cell count 5,250/mm3, 
platelet count 382,000/mm3, creatinine level 0.5 
mg/dl, urea 10 mg/dl and albumin serum 2,59 g/
dl. Fasting blood glucose level was 115 mg/dl and 
2 hours postprandial blood sugar test was 149 
mg/dl. Urine test showed pH of 7, red blood cells 
was 250  ul, white blood cells 500 ul and negative 
bacterial cultures.

Abdominal ultrasound (US) examination 
showed a hyperechoic, lobulated, unhomogenous  
tumor (95x67x45 mm) in the upper pole of the 
right kidney. Some hyperechoic patches lesions 
with acoustic shadow found and calcification 
was suspected. Plain abdominal X-ray (AXR) 
showed many fecal material mixed with air which 
covered right nephrogram. There were patches 
calcification of the right upper quadrant, the 
largest is 1cm.  Abdominal computed tomography 
(CT) with contrast medium administration in the 
gastrointestinal system showed air collection 
overlaps with the upper pole of the right kidney. A 
lobulated solid tumors, approximately   10x8x5 cm 
in size, with patches of calcification was  found in 
the right kidney.

After the regulation of blood sugar levels and 
improve general condition, surgical intervention 
performed. Upper pole of the right kidney 
appeared large, approximately 10x10x9 cm in size, 
with pus 300cc inside. There was a fragile tumor 
in the upper pole of the right kidney and attached 
to the posterior abdominal wall. The lower pole 
of the right kidney appeared normal. Radical 
nephrectomy was performed and the tumor was 
taken out. Drainage maintenance and blood and 
urine cultures was done.

On gross pathology examination found a mass 
with 9x8x7 cm in size, on the upper pole of right 
kidney. Histopathology examination revealed 
RCC, stage I and Fuhrman grade I. Cultures from 
the blood and urine sample showed colony of 
Escherichia Coli. The patient had no postoperative 
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Figure 3. Gas with  some fecal material and multiple 
calcification detected on Abdominal CT-Scan at upper 

right quadrant  area. 

Figure 2. Longitudinal scan of the right kidney showing an heterogenic  solid  mass with irregular borders.

Figure 4. Computed tomographic scan  showing right 
renal enlargement and presence of air in the renal 

parenchyma with  some  calcifications.

Figure 5.Reformatted coronal CT showing gas and 
calcification in the right renal parenchyma extending 

into perinephric space. 

Figure 6. A resected right kidney with tumor inside and 
invade to the renal parenchyma.
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claimed to be predisposing factors in non-diabetic 
patients.8 The presence of space occupying lesions 
due to tumor in the right kidney and a risk of the 
presence of a tumor thrombus in this case will 
further increase the possibility of EPN.

There is a relationship between diabetes 
with RCC, with regard to age, gender, ethnicity, 
HaemoglobineA1c (HgA1C), glucose levels and 
renal function. There are several mechanisms of 
kidney cancer in diabetic among other growth 
factors or their receptors and hyperinsulinemia 
and high glucose levels. Severity and duration of 
diabetes correlated with the risk of RCC. HgA1C 
can be used as a marker for early detection of 
diabetic RCC prior to clinical manifestation.  In the 
majority of RCC associated with somatic mutations 
of tumor suppressor gene Von Hippel-Lindau (VHL) 
syndrome. This will activate hypoxia-inducible 
factor-1 (HIF-1), which causes an increase in 
transcription of pro-angiogenic factors including 
Platelet-derived growth factor (PDGF) and Vascular 
endothelial growth factor (VEGF), which plays a 
role in renal cell tumorigenesis.

Other pathogenetic mechanisms that explain 
the occurrence of RCC in diabetes is the presence 
of prolonged exposure to the pro-insulin product 
with some homology to insulin-like growth 
factor-1 (IGF-1), increasing the growth factors 
and growth factor receptors, as well as increased 
levels of endogenous estrogen, resulting in end-
stage renal disease due to diabetic nephropathy.4 
.In this case, the patient suffered with diabetes for 
long time ago and at the physical examination was 
suspected of right kidney tumor.

Abdominal US is limited if the patient is obese 
or has an excessive amount of air in the intestinal 
loops. Renal US can confirm the presence of EPN 
in approximately 80% of cases, whereas CT is more 
sensitive.7 In this case, Renal US was not able to 
demonstrate the accumulation of gas, because US 
is not good in the depiction the presence of gas. 
Thus, a CT scan is mandatory to diagnose EPN if 
suspicion of EPN is high.2,3,9

Two staging systems, based on CT findings, have 
been proposed for prognostic and therapeutic 
reasons. The first staging system classificasied in 
two types, the type I is included patients showing 

serious complications during his hospital stay and 
his symptoms resolved completely.

DISCUSSION

The  first  case  of emphysematous pyelonephritis 
(EPN) was reported by Kelly and MacCullum in 
1898. In 1962 Schultz and Klorfein proposed 
name emphysematous pyelonephritis, because 
it emphasizes the relationship between acute 
kidney infection and the formation of gases. The 
most frequent pathogens were Escherichia coli 
(70%), followed by Klebsiella pneumoniae (29%) 
and Proteus. These bacteria ferment the sugar in 
the urine and produces gases, including nitrogen, 
hydrogen, carbon dioxide, and oxygen. EPN is 
almost occurred in 90% people with diabetes.2,3,7 
Findings of the type of bacteria and the presence 
of diabetes in this case report is in agreement with 
previous literature reports.

Many factors have been implicated at the 
pathogenesis of EPN, including gas-forming 
bacteria, high tissue glucose level (favoring rapid 
bacterial growth), impaired tissue perfusion 
(diabetic nephropathy leads to further compromise 
regional oxygen delivery in the kidney resulting in 
tissue ischemia and necrosis; nitrogen released 
during tissue necrosis) and a defective immune 
response due to impaired vascular supply. 
Intrarenal thrombi and renal infarctions have been 

Figure 7. Histologic appearance of a RCC of the right 
kidney: the neoplastic cells have clear cytoplasm and 
are arranged in nests with intervening blood vessels. 
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parenchymal destruction with streaky or mottled 
gas but with no fluid collection. These patients had 
a mortality rate of 69%. Type II patients had renal or 
perirenal fluid collections that contained bubbly or 
loculated gas or gas within the collecting system. 
The mortality rate in this group was 18%. Another 
classification is in four classes. In class1 gas was 
limited in the collecting system. In class 2, gas 
was in the renal parenchyma without extension 
to the extrarenal space. In class 3A, gas extended 
to the perinephric space, in class 3B, to the 
pararenal space. Class 4, was referred to bilateral 
emphysematous pyelonephritis or a solitary 
kidney with emphysematous pyelonephritis.2,3,7 
Some researchers also reported that the mortality 
rate increased markedly (92% vs 53%) in patients 
with a serum creatinine level>1.4 mg/dL and 
thrombocytopenia platelets<60,000/mm3 (2).
The finding of pus in the kidney, collecting system 
and accompanied with perirenal abscess in this 
case is in accordance with the class 3A.

The class 1 and class 2 EPN could be managed 
with percutaneous drainage and antibiotics. In 
class 3 and class 4 EPN, the presence of fewer with 
two risk factors (thrombocytopenia, acute renal 
failure, stupor/coma and shock) indicated that 
percutaneous drainage and antibiotics couldbe 
used (successful in less than 64% of cases). However, 
in the presence of three or more of the above risk 
factors, nephrectomy yielded better results.2,3,10 
In this case, nephrectomy performed because of 
the presence of a large tumor which resulted in 
extensive damage to the right kidney and a lot of 
pus was found.  Nephrectomy was done to prevent 
the occurance of septic shock, severe sepsis or 
multi-organ dysfunction syndrome. 

CONCLUSION

EPN is a condition which carries major morbidity 
and significant mortality. Early diagnosis and 
immediate therapy are imperative for positive 
outcome. Even though imaging is the most reliable 
diagnostic modality, the initial management of 
any patient with emphysematous pyelonephritis 
is resuscitation. When conservative treatment 
fails, surgery should be considered without delay.  

Another advantage of the surgery is that the 
diagnosis of malignancy could be detected after 
performed nephrectomy and histopathologic 
examination.
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