
Emphysematous pyelonephritis: A Case Report

Md. Ismail Hossainl, Mainuddin Ahmedl, ABM. Mobasher AIam2, Md. Nahiduz;zamarre Shazzad3 Syed Jamil
Abdal3, A K M Motiur Rahman Bhuiyana.

4As"o"iut" 
P-f"..or, Departmdt of Medicirc, BSMMU.

Abstract:

Emphysematous pyelonephritis is an acute necrotizinginfection of the renal parenchyma, prompt diagnosis and early

treatment is crucial because of the high rate of mortality. We report a case of a 55-year-old female patient with ten-year

history of diabetes mellitus presented with pain in right flank, fever and malaise. She was diagnosed as a case of emphyse-

matous pyelonephritis, and was successfully treated in our department. The case is presented along with a literature

review.
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Introduction:

The first case of gas-forming renal infection was reported

in 1898 by Kelly and MacCalluml. Since then many

names have been used to describe emphysematous pyelo-

nephritis (EPN) such as renal emphysema, pyelonephritis

emphysematousa and pneumonephritis2. In 1962 Schultz

and Klorfein proposed emphysematous pyelonephritis as

the preferred designated name, because it stresses the

relationship between acute renal infection and gas

formation3. Emphysematous pyelonephritis (EPN) is a

severe, potentially fatal, necroti zing pyelonephritis with a

variable clinical picture ranging from mild abdominal

pain to septic shock. The majority of cases occur in

diabetics with poor glycemic control while a small

percentage may be due to urinary tract obstructiona's.

Previous researchers have postulated that vigorous resus-

citation and approprtate medical treatment should be

followed by immediate nephrectomy5'6. However, current

advances in treatment, allow patients to be treated with

percutaneous drainage in combination with broad

spectrum antibioticsa'7'S.

We present a case of emphysematous pyelonephritis in a
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patient with diabetes who was successfully treated with

nephrectomy and antibiotics.

Case report:

A 55-years-old lady hailing from northern part of Bangla-

desh admitted to medicine ward through emergency

department with five days history of abdominal pain,

fever and vomiting. Pain was initially severe and first felt

in right flank that was sudden onset and then generalized

and almost continuous dull aching without any relieving

and aggravating factors. The pain was associated with

fever and vomiting. She was a known diabetic patient for

last 10 years. On admission, she had low Glasgow Coma

Scale (l2ll5), fever (41"C), heaft rate of 100 beats per

minute and a, noffinal blood pressure and respiratory rate.

The physical examination revealed an ill-looking patient

with distended abdomen. There was extremely tender

right renal angle with a diffusely tender right loin. Other

systems were unremarkable

The laboratory support showed leukocytosis (14.8 K/pL)

with neutrophilia (88.4%), hemoglobin 9.50 gldl, platelet

I73,010/mm3, ESR 140 mm in 1" hour, creatinine 2.06

mgldl and random seruin glucose 434 mgldl. Urinalysis

revealed numerous pus cell and RBC but ketonuria was
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absent. The cultures from the blood and urine sample

showed Escherichia coli organism.

Her Roentgenogram of KUB showed large negative

shadow of air around the region of right kidney (Figure 1)

which suggested emphysematous type of pyelonephritis.

The sonography of the abdomen revealed the right kidney

is grossly enlarged in size and shape and with total loss of
c orti c o -me dul lury di fferentiati on as s o ciated with multip le

highly echogenic structure which strongly reflected as gas

bubbles impacted in the renal parenchyma compatible

with the diagnosis of emphysematous pyelonephritis of
right kidney (Figure 2).Inthe following hours the patient

slowly deteriorated and became hemodynamically unsta-

ble. After initial resuscitation, isotope renogram (Tc -99m

DTPA) was done which showed severe obstructive uropa-

thy in right kidney with poor functional status (25%)

(Figure 3).

Fig-l z Plain X-ray Abdomen sltows presence of air in the

right renal topography

Fig-2: Tc 99m -DTPA renal scintigraphy with dynamic

acquisition of sequential images revealed an increase in

the time of collecting of the tracer and a delay of excretion

indicating severe obstructive uropathy with poor right

kidney functioning (2 5%")

Fig-2: Ultrasonography of KUB region reveals multiple

hyperecltoic structures within the right renal parenchyma

Ultimately right sided nephrectomy was carried out by

our surgeons and the patient was treated with broad

spectrum antibiotics for 12 days. The patient had an

uneventful postoperative course, and during hospital stay,

her symptoms resolved completely after 16 days.

Discussion:

EPN occurs more than 90% of cases in diabetics with poor

glycemic control. Other predisposing factors include

urinary tract obstruction, polycystic kidneys, end stage

renal disease and immunosupressiona's. Pathogenesis of

EPN remains unclear, however four factors have been

implicated, including gas-forming bacterra, high tissue

glucose level (favoring rapid bacterial growth), impaired

tissue perfusion (diabetic nephropathy) leading to further

compromise of 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. Intra-renal

thrombi and renal infractions have been claimed to be the

predisposing factors in non-diabetic patients4'5.
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been implicated, including gas-forming bactefia, high

tissue glucose level (favoring rapid bacterial growth),

impaired tissue perfusion (diabetic nephropathy) leads to

further compromise of regional oxygen delivery in the

kidney resulting in tissue ischemta and necrosis.

The main bacteria causing emphysematous pyelonephritis

are the classical organism of urinary tract infection. The

most common is Escherichia coli. Other bacteria include

Klebsiella pneumoniae, Proteus mirabilis and

Pseudomonas aeruginosau''. The mean patient age is 55

years old and women outnumber men probably due to

their increased susceptibility to urinary tract infections.

The left kidney is more frequently involved thanthe right

oneo. Clinical manifestations of EPN appear to be similar

to those encountered in classical cases of upper urin ary

tract infections. According to Huang and Tsenga fever was

encountered in 79% of the patients, abdominal or back

pain rn 71o , nausea and vomiting in lToh, lethargy and

confusion in l9o , dyspnea in L3% and shock in 29%.

Laboratory testing revealed elevated glycosylated hemo-

globin in72o/o, leukocytosis in 670/o, thrombocytopenia in

46% and pyuria tn79o/o. However, anaerobic infection is

extremely uncommon and data appears to be a compatible

with those generally reported in the literatures-r2.

Various imaging techniques can be used to detect gas

within the genitourinary system. Ultrasound is insensitive

for the diagnosis of renal gas, but useful in diagnosing

urinary tract obstruction. It is also a readily available,

noninvasive method that is quite useful in the hands of

experienced practitionersrl. Non-contrast CT scan

remains the diagnostic method of choice. In addition to

showing the presence of g&s, it defines the extent of the

infection and can diagnose any obstructiona's. Two staging

systems, based on CT findings, have been proposed for

prognostic and therapeutic reasons. Wan et a113 described

two types where type-I had a mortality rate of 690/o and

that of type-Il was 18% (Table-I). Huang and Tseng

defined four classes (Table-II) o.

Table-I

Types of emphysematous pyelonephritis

Type-I: Characterized by parenchymal destruction with

either absence of fluid collection or presence of streaky or

mottled gas.

Type-II: Charucterized as either renal or perirenal fluid

collections with bubbly or loculated gas or gas in the

collecting system.

Table-II

Clas s ifi cation o f emphys ematous pye lonephriti s

Class 1: Gas confined to the collecting system

Class 2: Gas confined to the renalparenchyma alone

Class 3.{: Perinephric extension of gas or abscess

Class 38: Extension of gas beyond the Gerota fascia

Class 4: Bllateral EPN or EPN in a solitary kidney

The treatment of EPN remains controversial. According

to some investigatorss'6 vigorous resuscitation, adminis-

tration of antimicrobial agents and control of blood

glucose and electrolytes should be followed by immediate

nephrectomy. Huang and Tsenga proposed certain thera-

peutic modalities based upon their radiological classifica-

tion system. For extensive EPN (classes 3 and 4) without

signs of organ dysfunction antibiotic therapy combined

with percutaneous catheter placement should be

attempted. But nephrectomy should be promptly

attempted in patients with extensive EPN and signs of
organ dysfunction. Risk factors indicating poor prognosis

include thrombocytopenia, acute renal failure, distur-

bance of consciousness and shocka'l4. Falagas et alrs

suggested that increased serum creatinine level, distur-

bance of consciousness and hypotension may need further

research to confirm their potential use as risk factors for

fatal outcome. Furthennore, their meta-analysis suggest

that conservative treatment alone is a risk factor for

adverse outcoffio, although one must take into consid era-

tion the different scheme, used by the authors of the

sfudies included, when defining terms such as conserva-

tive treatment.
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Conclusion:

In high risk groups, such as diabetics, presenting with

persistent upper urinary tract infection semiology that

does not resolve with proper antibiotic treatment, the

presence of a severe renal infection such as EPN should

be considered. CT-guided percutaneous drainage or open

drainage, along with antibiotic treatment, may be a

reasonable alternative to nephrectomy. However, surgical

intervention should not be delayed in patients with exten-

sive disease or in those who do not substantially improve

after appropriate medical treatment and drainage since the

mortal rty rate remarkably high.
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