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SAZETAK

Uvod: Emfizematozni pijelonefritis je retka, akutna i Zivotno ugroZavajuca ne-
krotizirajuca infekcija bubrega, uzrokovana fakultativno anaerobnim bakterija-
ma, koje produkuju gas, kao $to su Escherichia coli, Klebsiella i Proteus, a javlja se
najceSce kod pacijenata koji boluju od diabetes mellitus-a. Pneumomedijastinum
je redak nalaz u ovom oboljenju, ali uz odgovarajuce klinicke i laboratorijske na-
laze, kod pacijenata sa radioloskim nalazom pneumomedijastinuma, potrebno je
posumnjati i na eventualno postojanje emfizematoznog pijelonefritisa.

Prikaz bolesnika: Prikazujemo slucaj pacijentkinje srednjeg Zivotnog doba, sa
simptomima i laboratorijskim nalazima koji ukazuju na infekciju, bubreznu insu-
ficijenciju i hiperglikemiju, a koja se lecila od diabetes mellitus-a. Radioloskim
pregledima je dijagnostikovana izrazena i uznapredovala nekrotizirajuca infek-
cija bubrega, sa destrukcijom parenhima i intraparenhimskim inkluzijama gasa,
koje su propagirale u perirenalni i pararenalni prostor. Postavljena je dijagnoza
emfizematoznog pijelonefritisa sa pratecim perirenalnim apscesom i pneumore-
troperitoneumom, uz kolekcije gasa, koje su dostizale medijastinum. Zbog ovako
izrazene infekdije, pacijentkinja je podvrgnuta hitnom operativnom lecenju, pri
¢emu je ucinjena levostrana nefrektomija. Uprkos brzom i iscrpnom tretmanu,
doslo je do smrtnog ishoda u postoperativnom periodu.

Zakljucak: Pneumomedijastinum je retka komplikacija retroperitonealnih pro-
cesa, i kada je prisutan, ukazuje na ekstenzivnost samog oboljenja, najcece kao
izrazito lo prognosticki znak. Ovim prikazom slucaja Zelimo da ukazemo na oz-
biljnost ove bubrezne infekcije, sa nedvosmislenom potrebom za hitnim reagova-
njem, i da skrenemo paznju na radioloske znake koji su neuobicajeni, ali bi morali
da pobude sumnju na podmuklu i ozbiljnu retroperitonealnu infekciju.

Kljucne redi: infekcije bubrega, pneumoretroperitoneum, pneumomedijasti-
num.
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ABSTRACT

Introduction: Emphysematous pyelonephritis is a rare, acute, and life-threat-
ening necrotizing renal infection caused by gas-producing facultative anaerobes,
such as Escherichia coli, Klebsiella, and Proteus, most commonly in the setting
of underlying diabetes mellitus. Pneumomediastinum is a rare imaging finding
in this disease, and a high index of suspicion is required for diagnosing emphy-
sematous pyelonephritis in patients presenting with pneumomediastinum, in
the right clinical setting.

Case presentation: We present the case of a middle-aged female patient with
symptoms and laboratory findings indicating infection, renal failure, and hyper-
glycemia, and a personal history of diabetes mellitus. The imaging procedures
revealed findings of a severe and advanced necrotizing renal infection with pa-
renchymal destruction and intraparenchymal gas collections extending into the
perirenal and pararenal spaces. We established the diagnosis of emphysematous
pyelonephritis accompanied by perirenal abscess formation and pneumoretro-
peritoneum, with gas collections propagating into the mediastinum. In the set-
ting of such a severe form of infection, the patient underwentimmediate surgery
with left nephrectomy. Despite prompt and intensive treatment, the patient un-
fortunately succumbed to the disease during the postoperative period.

Conclusion: Pneumomediastinum is a rare complication of retroperitoneal pro-
cesses, and, when present, indicates their extensiveness, often being an ominous
prognostic sign. By presenting this case, we aim to highlight the severity of this
form of renal infection and the unequivocal need for immediate response, as
well as to emphasize the significance of imaging findings, which are somewhat
unusual, but should raise suspicion of an insidious and serious retroperitoneal
infection.
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uvoD

Emfizematozni pijelonefritis (EPN) je retko, akutno i Zi-
votno ugrozavajuce oboljenje bubrega koje se definise
kao nekrotiziraju¢a infekcija sa partikulama gasa unu-
tar parenhima bubrega, sabirnog sistema ili u perire-
nalnom prostoru [1]. Uglavnom se javlja kod pacijenata
sa nekontrolisanim diabetes mellitus-om i ¢es¢i je kod
osoba Zenskog pola. Najc¢esdi uzrocnici su gram-nega-
tivni fakultativni anaerobi, kao sto su E. Coli, Klebsiella
i Proteus [2].

Oboljenje moze biti asimptomatsko ili se prezen-
tuje nespecifi¢nim simptomima, kao $to su generalizo-
vana slabost, groznica, lumbalni bol, ili moze imitirati
intestinalnu opstrukciju i perforaciju digestivnog trak-
ta i, zajedno sa nespecifi¢nim laboratorijskim nalazima,
dijagnoza se cesto kasno postavlja [3,4,5]. Kompjute-
rizovana tomografija (CT) je najpouzdanija metoda za
pravovremenu dijagnozu, evaluaciju rasprostranjeno-
sti slobodnih gasnih inkluzija i te¢nosti, kao i za prace-
nje toka bolesti [6].

PRIKAZ SLUCAJA

Pacijentkinja, starosti 56 godina, javila se u Urgentni
centar Univerzitetskog klini¢ckog centra Srbije sa simp-
tomima izrazene malaksalosti, koja je bila prac¢ena gro-
znicom, dispnejom i opstipacijom. Ovi simptomi su tra-
jali prethodnih 7 dana. Laboratorijski nalazi su pokazali
leukocitozu (26 x 10%/1) sa neutrofilijom (88,6%), visoke
vrednosti C-reaktivnog proteina (280,6 mg/l), izrazito
visoku vrednost prokalcitonina (49,2 ng/ml), povisene
vrednosti azotnih materija: vrednosti uree — 29,7 mmo-
I/l'i kreatinina — 286 umol/l, kao i nemerljivu hiperglike-
miju i nakon primene insulina. Od hroni¢nih bolesti, u
anamnezi je navela dijabetes.

Nativna radiografija abdomena pokazala je znake
ekstraluminalnog gasa, u smislu pneumoperitoneu-
ma, dok je ultrasonografijom abdomena vizuelizovana
velika koli¢ina gasa u levom retroperitonealnom pro-
storu, koja je ogranicavala vizualizaciju levog bubrega.
Nalaz kompjuterizovane tomografije (CT) pokazao je
uvecan levi bubreg, koji je bio dezintegrisanog paren-
hima, unutar kojeg su se videle male kruzne i linearne
inkluzije gasa sa propagacijom u perirenalni prostor, u
¢ijem se posteromedijalnom aspektu prikazala i apsce-
sna kolekcija sa hidroaeri¢nim nivoom (Slika 1). Celo-
kupan nalaz je ukazao na postojanje EPN-a. Inkluzije
gasa su se vizuelizovale i u levom retroperitonealnom
prostoru, kao i u psoasnom misicu, sa propagacijom u
muskulaturu levog koksofemoralnog zgloba. Inkluzi-
je slobodnog gasa su se vizuelizovale i kontralateral-
no u prednjem pararenalnom prostoru prekavalno, sa
retrokruralnom propagacijom u medijastinum (Slika
2). Dalja kranijalna ekstenzija inkluzija gasa dosegla je

INTRODUCTION

Emphysematous pyelonephritis (EPN) is a rare, acute,
and life-threatening necrotizing renal disease defined
as necrotizing infection with gas particles within the
renal parenchyma, the kidney collecting system, or in
the perirenal space [1]. It mainly occurs in patients with
uncontrolled diabetes mellitus and is more frequent in
women. It is most commonly caused by gram-negative
facultative anaerobes, such as E. coli, Klebsiella, and
Proteus [2].

The disease may be asymptomatic, or it may pres-
ent with nonspecific symptoms, such as generalized
fatigue, fever, lower back pain, or it may imitate intesti-
nal obstruction and Gl tract perforation and, combined
with nonspecific laboratory test results, the result is
that diagnosis is often established late [3,4,5]. Com-
puterized tomography (CT) is the most reliable meth-
od for establishing a timely diagnosis, evaluating the
distribution of gas inclusions and fluid, as well as for
monitoring the course of the disease [6].

CASE PRESENTATION

A 56-year-old female patient presented at the Emer-
gency Clinic of the University Clinical Center of Ser-
bia with symptoms of extreme fatigue, accompanied
by fever, dyspnea, and obstipation. These symp-
toms had been present the previous 7 days. Labora-
tory findings showed leukocytosis (26 x 10%/1) with
neutrophilia (88.6%), a high level of C-reactive pro-
tein (280.6 mg/l), a very high level of procalcitonin
(49.2 ng/ml), elevated levels of nitrogenous substanc-
es: urea — 29.7 mmol/l and creatinine — 286 umol/I, as

Slika 1. Aksijalni presek CT pregleda u nivou gornjeg pola levog bubrega
prikazuje apscesnu kolekciju u posteromedijalnom aspektu, sa hidroaeri¢nim
nivoom

Figure 1. Axial (T section at the left kidney upper pole level demonstrating an
abscess formation in the posteromedial aspect, with an air-fluid level.
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Slika 2. Presek u aksijalnoj ravni prikazuje dezintegrisan parenhim levog
bubrega sa intraparenhimskim gasom i inkluzijama gasa koje propagiraju u
perirenalni i pararenalni prostor. Gas se uocava i u kontralateralnom zadnjem
pararenalnom prostoru, kao i u prednjem trbuSnom zidu.

Figure 2. Axial plane showing destroyed left renal parenchyma with intra-
parenchymal gas and gas inclusions extending to the perirenal and pararenal
spaces. Gas is also visible in the contralateral posterior pararenal space, as well
as in the anterior abdominal wall.

nivo gornje torakalne aperture, dajudi radiolosku sliku
pneumomedijastinuma (Slike 31 4).

Intraoperativni nalaz kod nase pacijentkinje je
ukazao na kompletnu destrukciju parenhima levog

well as extreme hyperglycemia, even after insulin ad-
ministration. In her anamnesis, the patient stated dia-
betes as a chronic disease.

Native radiography of the abdomen showed signs
of extraluminal gas, in the form of pneumoperitone-
um, while abdominal ultrasonography showed a large
amount of gas in the left retroperitoneal space, which
limited the visibility of the left kidney. The computer-
ized tomography (CT) finding showed an enlarged left
kidney, with a disintegrated parenchyma, within which
small circular and linear gas inclusions were visible that
extended into the perirenal space, in whose postero-
medial aspect an abscess formation with an air-fluid
level was also visible (Figure 1). The complete finding
indicated the existence of EPN. Gas inclusions were
also visible in the left retroperitoneal space, as well as
in the psoas muscle, with extensions into the muscula-
ture of the left coxofemoral joint. Inclusions of free gas
were also visible contralaterally in the anterior parare-
nal space, precavally, with retrocrural extension into
the mediastinum (Figure 2). Further superior extension
of gas inclusions reached the level of the superior tho-
racic aperture presenting the radiological finding of
pneumomediastinum (Figures 3 and 4).

The intraoperative finding in our patient revealed
complete parenchymal destruction in the left kid-
ney, which is why total left nephrectomy was per-
formed. The pathohistological finding showed chronic

Slika 3. Reformacija u koronalnoj ravni prikazuje gas u perikavalnom prostoru,
koji kranijalno propagira u bazalne delove medijastinuma. Inkluzije gasa se uo-
¢avaju i u mekim tkivima oko aortnog luka.

Figure 3. Coronal reformation showing gas in the pericaval space extending
superiorly into the basal portions of the mediastinum. The gas inclusions are
seen in the tissues outlining the aortic arch.

Slika 4. Aksijalni presek u nivou medijastinuma, subkarinealno, prikazuje gas
koji oivicava velike medijastinalne vaskularne strukture kao i inkluzije gasa u
prednjem medijastinumu.

Figure 4. Axial plane through the mediastinum at the subcarinal level shows
gas outlining the great mediastinal vessels, as well as gas inclusions in the an-
terior mediastinum.
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bubrega, usled ¢ega je uradena totalna levostrana
nefrektomija. Patohistoloski nalaz je pokazao hroni¢ni
pijelonefritis i perinefritis sa akutnom purulentnom eg-
zacerbacijom i formiranjem apscesa, uz hemoragic¢ne
infarkte parenhima. Pacijentkinja je, nazalost, podlegla
bolesti u postoperativnhom toku.

DISKUSIJA

Predstavljamo slucaj EPN-a sa pneumoretroperitoneu-
mom i pneumomedijastinumom, $to predstavlja retku
komplikaciju. Retroperitoneum, medijastinum i subku-
tana tkiva su u kontinuitetu i medusobno komunicira-
ju, povezana fascijalnim prostorima duz kojih se pro-
stiru veliki krvni sudovi i vlakna dijafragme, sto omo-
gucava slobodnom gasu nastalom u bilo kojoj od ovih
regija da nesmetano propagira u drugu regiju. Tako,
retroperitonealni gas, nastao usled infekcije bakterija-
ma koje produkuju gas, moze dosegnuti medijastinum
i subkutano tkivo sa nastankom pneumomedijastinu-
ma i subkutanog emfizema [7,8], sto je i bio slucaj sa
nasom pacijentkinjom (Slika 5).

Slika 5. Sagitalna reformacija ukazuje na postojanje gasnih inkluzija, kako u
levom retroperitoneumu, tako i u prednjem medijastinumu.

Figure 5. Sagittal reformation image depicting gas inclusions, both in the left
retroperitoneum and the anterior mediastinum.

pyelonephritis and perinephritis with acute purulent
exacerbation and abscess formation, with hemorrhag-
ic parenchymal infarctions. Unfortunately, the patient
postoperatively succumbed to the illness.

DISCUSSION

We present a case of EPN with pneumoretroperitone-
um and pneumomediastinum, which is a rare compli-
cation. The retroperitoneum, mediastinum, and subcu-
taneous tissue are connected and in communication
with one another, linked together by fascial tissue
spaces along which large blood vessels and diaphragm
fibers extend, which enables free gas developing in
any of these areas to easily extend into any of the other
regions. Thus, retroperitoneal gas, developing as the
result of an infection caused by gas-producing bacte-
ria, may reach the mediastinum and the subcutaneous
tissue and result in the development of pneumomedi-
astinum and subcutaneous emphysema [7,8], which
was, indeed, the case with our patient (Figure 5).

Based on gas inclusion distribution and the degree
of involvement of the kidney, EPN has been classified
into three classes:

Class 1: gas in the kidney collecting system

Class 2: gas in the kidney parenchyma

Class 3a: gas propagation into the perirenal space
Class 3b: gas propagation into the pararenal space
Class 4: bilateral EPN or the only kidney with EPN [9].

Based on this classification, our patient was cate-
gorized as Class 3b.

Mortality is high and may be as high as 80% in the
absence of a surgical procedure [2]. When the paren-
chyma of the kidney is preserved, initial treatment is
conservative, with possible percutaneous drainage or
ureteral stenting. In case of diffuse and advanced in-
fection with extensive parenchyma destruction, the
indication for urgent surgery becomes quite clear [8].

EPN is a life-threatening infection caused by
gas-producing microorganisms, which most common-
ly requires nephrectomy, and which may be complicat-
ed by propagation of gas inclusions along extraperito-
neal tissues, rarely reaching the mediastinum. There-
fore, the finding of pneumomediastinum of unknown
cause with a certain clinical presentation warrants the
inclusion of EPN into the differential diagnosis. As far
as we could find, by researching available literature,
pneumomediastinum is a rare complication of EPN
and it correlates with an advanced stage of disease.

Conflict of interest: None declared.
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Na osnovu distribucije gasnih inkluzija i zahvace-
nosti bubrega, EPN je klasifikovan u Cetiri klase:
Klasa 1: gas u sabirnom sistemu bubrega
Klasa 2: gas u parenhimu bubrega
Klasa 3a: propagacija gasa u perirenalni prostor
Klasa 3b: propagacija gasa u pararenalni prostor
Klasa 4: bilateralni EPN ili jedini bubreg sa EPN-om [9].

Na osnovu ove klasifikacije, nasa pacijentkinja je
svrstana u Klasu 3b.

Mortalitet je visok, i moze iznositi i do 80% bez hi-
rurske intervencije [2]. Kada postoji o¢uvan parenhim
bubrega, inicijalna terapija je konzervativna, eventual-
no sa perkutanom drenazom ili plasiranjem ureteralnih
stentova. U slucaju difuzne i uznapredovale infekcije sa
ekstenzivnom destrukcijom parenhima, indikacija za
urgentnu hirurgiju postaje jasna [8].

EPN je Zivotno ugrozavajuca infekcija uzrokovana
mikroorganizmima koji produkuju gas, koja najcesce
zahteva nefrektomiju, a koja se moze komplikovati
propagacijom gasnih inkluzija duz ekstraperitonealnih
tkiva, retko dosezuci medijastinum. Zbog toga, nalaz
pneumomedijastinuma nepoznatog uzroka sa odgo-
varaju¢om klinickom prezentacijom zahteva ukljuci-
vanje EPN-a u diferencijalnu dijagnozu. Koliko smo mi
saznali pretrazivanjem dostupne literature, pneumo-
medijastinum je retka komplikacija EPN-a i korelira sa
uznapredovalim stadijumom bolesti.

Sukob interesa: Nije prijavljen.
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