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Abstract

Background Emphysematous pyelonephritis (EPN) is a potentially life-threatening disease with Escherichia coli (E.
coli) being the most common aetiology. Infection can involve the renal parenchyma, collecting system and per-
inephric tissues, and is commonly encountered in patients with uncontrolled diabetes mellitus. EPN complicated
by suppurative thrombophlebitis of the inferior vena cava is a rare occurrence. Our case had thrombosis of the right
common iliac vein as well, which is first of its kind reported with EPN.

Case presentation We describe a case of a 59-year-old male patient, with uncontrolled diabetes mellitus, who
presented to the emergency department with a history of high-grade fever and left loin pain. Clinico-laboratory
findings were diagnostic for diabetes mellitus, complicated by upper urinary tract infection with sepsis. A preliminary
ultrasound of the abdomen was indicative of left hydronephrosis with features of emphysematous pyelonephritis.
Abdominal computed tomography (CT) was done to ascertain the cause of hydronephrosis. Left ureteric calculus
complicated by emphysematous pyelonephritis (type 3a) with intraluminal air in the left renal vein and inferior vena
cava (IVC). Culture grew E. coli. Patient was started on insulin and intravenous (IV) antibiotics, and bilateral DJ stenting
was done. Patient was symptomatically better and was discharged. A month later, he was readmitted with relapse

of symptoms; repeat CT showed left perinephric abscess, with left renal vein, inferior vena cava and right common
iliac vein thrombosis. Repeat culture grew E. coli, stent was replaced, and subsequently he underwent ultrasound-
guided aspiration for left perinephric abscess. Haemodialysis along with IV antibiotics and anticoagulant therapy
was started.

Conclusion Suppurative thrombophlebitis of the inferior vena cava in association with EPN is rare; however,
the same is associated with higher morbidity and mortality. Prompt diagnosis, drainage procedure, antibiotics cou-
pled with anticoagulants are the mainstay of treatment for deep venous thrombophlebitis.
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thrombosis in the setting of infection, and pathologically
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there is venous thrombosis associated with inflammation
and suppuration in the venous wall [1]. It is similar to
Lemierre’s syndrome, and its occurrence in other clinical
scenario, such as in EPN, has been considered as a vari-
ant presentation. While catheter-associated infections
are commonly encountered, occurrence in the setting of
the sepsis is rare [2].

EPN is commonly seen in uncontrolled diabetes mel-
litus patients with higher incidence in females. Obstruc-
tive uropathy is also an independent risk factor. Our
patient had high blood sugar levels and also left obstruc-
tive uropathy secondary to a proximal ureteric calculus.
A month later when he was readmitted, he had throm-
bosis in his left renal vein, IVC and right common iliac
veins.

Case presentation

A 59-year-old male patient presented to clinic with left
lumbar and iliac fossa pain, fever and increased fre-
quency of micturition. He was a known type 2 diabetic,
on medication. At presentation, the initial blood work-
up revealed a random blood sugar—400 mg/dl, elevated
total leukocyte counts (18,000/mm), urea (120 mg/dl)
and creatinine (5.4 mg/dl). Urine microscopy was indica-
tive of urinary tract infection with urine culture growth
of E. coli (>100,000 CFU/ml). In view of loin pain, an
ultrasound of the abdomen was done. Bulky left kidney
with mild hydronephrosis, and hypoechoic cortex with
echogenic foci casting dirty shadows in the pelvicalyceal
system were noted, indicative of possible emphysematous
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pyelonephritis. Patient underwent a non-contrast
abdominal CT. Bulky left kidney with mild hydrouret-
eronephrosis (HUN) secondary to 5-mm proximal ure-
teric calculus was noted. Locules of air in the left renal
parenchyma, perinephric space, collecting system, left
renal vein as well as within IVC were noted, which were
signs of complicated emphysematous pyelonephritis,
type 3a according to Huang-Tseng CT classification sys-
tem (Fig. 1A, B). The patient underwent bilateral double ]
(DJ) stenting, followed by haemodialysis. He was started
on insulin for glycaemic control. For three weeks, intra-
venous antibiotics (meropenem, ciplox and metronida-
zole) were administered. He improved clinically, became
haemodynamically stable, and was afebrile; hence, he was
discharged with instructions to take oral antibiotics for
another two weeks.

A month later he again presented to the emergency
department with complaints of fever and epigastric pain.
Blood picture showed elevated leukocyte count of 22,000/
mm and D-dimer of 7.5 mg/L FEU. His blood sugar lev-
els, urea and creatinine were significantly elevated. He
was taken for haemodialysis, and a contrast-enhanced
CT abdomen study was done for reassessment. It showed
left pyelonephritis with perinephric emphysematous
collection of about 30 cc (Fig. 2). Suppurative throm-
bosis of the left renal vein along with segmental partial
thrombosis of IVC at and below the level of the renal vein
was seen; speck of air was noted within the IVC throm-
bus (Fig. 3). There was thrombosis of the right common
iliac vein as well. The right common femoral vein and
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Fig. 1 A Coronal non-contrast CT section of abdomen showing mildly dilated left ureter filled with air and a 5-mm proximal ureteric calculus
(arrow). Left perinephric fat stranding seen. Air is seen in left renal parenchyma and left renal vein. B Minimum intensity projection image showing

airin the left renal vein, IVC, left kidney and in left perinephric space
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Fig. 2 Axial contrast CT section of abdomen showing left
perinephric collection (arrow).There is also mild bilateral perinephric
fat stranding with left para renal fascial thickening
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rest of the veins were normal (Fig. 4). Chest X-ray, ECG
and echocardiogram were normal. Patient was admitted
to the intensive care unit; low molecular weight heparin
and IV antibiotics were started. Ultrasound-guided aspi-
ration of perinephric collection was done and was sent
for culture and sensitivity; significant E. coli growth was
reported. Patient recovered with medical management
and was discharged after 4 weeks.

Discussion

EPN is a rare urologic emergency characterized by an
acute necrotizing parenchymal and perirenal infection
caused by gas-forming organisms. Reported cases are
more common in females, with female-to-male ratio of
5.9:1, and left kidney has higher predilection compared

Fig. 3 Coronal contrast-enhanced CT sections of abdomen in venous phase. A Partial focal thrombosis in IVC at (arrow) and below the level of renal
vein (*). Speck of air is seen in IVC thrombus at the level of renal vessels. B Thrombosis of left renal vein (arrow) with thrombus extending into IVC

Fig. 4 Contrast-enhanced CT section of abdomen in venous phase axial (arrow) and coronal (arrow) sections showing thrombosis of right

common iliac vein
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to right [3]. Up to 95% of the cases with EPN have under-
lying uncontrolled diabetes mellitus [4]. The risk of devel-
oping EPN secondary to a urinary tract obstruction is
about 25-40% [5]. E. coli is the most common causative
pathogen in about 70% of the reported cases [6], others
being Klebsiella pneumonia, Proteus mirabilis and Pseu-
domonas aeruginosa.

As to the aetiopathogenesis of EPN, it has been postu-
lated that high tissue glucose levels in diabetic patients
provide the substrate for microorganisms such as Escher-
ichia coli, which are able to produce gas by fermenting
the sugar [7]. Untreated cases of EPN may be fatal with
mortality rates ranging from 13 to 25%. Medical treat-
ment alone may result in uncontrolled sepsis, neces-
sitating surgical intervention. EPN can be complicated
by abscess formation; renal and perinephric, sepsis and
renal failure are other complications. The incidence
of suppurative thrombophlebitis of renal vein or IVC
thrombus in EPN is rare [8].Only four reported cases of
EPN with venous thrombosis were found on literature
search, all were females and renal vein was most com-
monly involved [9].

CT is the preferred modality of radiological investiga-
tion in a suspected case of EPN, as it is highly sensitive
in identifying air and in defining the extent of disease [9,
10]. Huang JJ & Tseng CC came up with a clinicoradio-
logical classification system based on CT findings, which
guided in the management of emphysematous pyelone-
phritis. They classified it into four grades, primarily based
on the air distribution, higher the grade the more severe
was the disease and higher was the mortality. In Class 1,
the gas is present in the collecting system; in Class 2, the
gas is present in the renal parenchyma, without exten-
sion to the extrarenal area; in Class 3A, gas or abscess
is present in the perinephric space; in Class 3B, gas or
abscess is present in the pararenal space; and in Class 4
air is seen bilaterally or disease is seen in the solitary kid-
ney [3]. They concluded that for localized EPN (class 1
or 2), percutaneous drainage (PCD) and/or relief of the
urinary tract obstruction (if it exists) combined with anti-
biotic treatment had better outcome. For extensive EPN
(class 3 or 4), PCD combined with antibiotic treatment
may be attempted. However, nephrectomy can provide
the best management outcome and should be promptly
attempted for extensive EPN with a fulminant course or
for cases with an unsuccessful PCD [3].

Perkins et al. and Jeyaraman et al. both reported the
cases of EPN complicated by suppurative thrombo-
phlebitis of the renal vein/IVC, with the former also
showing involvement of the pulmonary artery [10, 11].
Dong et al. described a case of a 52-year-old diabetic
woman with unilateral EPN with air bubbles in the
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uterine veins secondary to infection by E. coli. Cases
that have been documented so far in the literature have
all been treated conservatively with supportive meas-
ures, broad-spectrum antibiotics, percutaneous drain-
age therapy, and/or open drainage [9]. Outcomes in
these cases have been good, except for the patient with
involvement of pulmonary artery who succumbed.

At present, conservative approach with percutaneous
drainage and antibiotics is the preferred initial man-
agement compared with open drainage and/or emer-
gency nephrectomy [12]. In a subset of patients with
thrombocytopenia, >50% renal parenchymal destruc-
tion, altered mental status and renal failure as risk fac-
tors early surgical intervention substantially reduces
morbidity and mortality [13]. Nephrectomy should be
reserved as the last resort for those who fail to respond
to conservative therapy.

Conclusion

Complicated EPN with suppurative thrombophlebitis
involving the deep venous system is rare, and co-occur-
rence of air in the venous system followed by thrombo-
sis in the renal vein, IVC and common iliac vein has not
been reported till date. This case illustrates that patients
with EPN, post-DJ stent, despite good antibiotic ther-
apy and clinical recovery, could nevertheless experience
an infection relapse a month later. Therefore, until they
fully recover, these patients require continuous super-
vision with frequent follow-up corroborated by labora-
tory results. In our patient, conservative management
alone was sufficient to salvage the kidneys.

Abbreviations

EPN Emphysematous pyelonephritis
E. coli Escherichia coli

cT Computed tomography

IVC Inferior vena cava

HUN Hydroureteronephrosis
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PCD Percutaneous drainage
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