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Key Clinical Message

Case report summary: A 9-year-old male castrated domestic shorthair feline was
presented to the emergency department with a chief complaint of constipation of
3-day duration, decreased urination of 1-day duration, vomiting, and hind limb
weakness. Physical examination abnormalities included hypothermia, dehydra-
tion, and generalized paresis with inability to stand for a prolonged period of
time. Abdominal ultrasonography showed pinpoint hyperechoic foci throughout
the hepatic parenchyma, small gas foci circulating within the portal vasculature
consistent with emphysematous hepatitis, and mild volume of ascites. Cytology
of the ascites was consistent with inflammatory effusion. Hepatic cytology was
consistent with mixed inflammation/hepatitis with no apparent cause for inflam-
mation noted. Urine culture yielded a negative result. Surgical liver biopsy and
culture were declined by the patient's family. Ultrasound changes were presumed
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1 | INTRODUCTION

Few reports of emphysematous hepatitis exist in the
human literature. Emphysematous hepatitis is a rapidly
progressive and often fatal liver infection that can occur
with uncontrolled diabetes mellitus (DM), hepatic dis-
ease, or following recent abdominal surgery.' ® It results in
the replacement of hepatic parenchyma with gas causing
acute liver failure.'”® Diagnosis requires diagnostic imag-
ing, predominantly computed tomography (CT), but can
include abdominal ultrasound, in human medicine where
they characteristically show air bubbles within the liver
parenchyma. Treatment consists of aggressive antibiotic

to be most likely secondary to an ascending infection.

diabetes mellitus, emphysema, emphysematous hepatitis, emphysematous, hepatic

administration and supportive therapy. Ultimately, many
of the reported cases resulted in fatality secondary to sep-
tic shock.*™®

Emphysematous infections are rarely reported in vet-
erinary medicine. Reported cases include emphysema-
tous cystitis, gastritis, intestinalis/colitis, and splenitis.7’14
Diagnostic imaging including radiographs, ultrasound,
and/or CT is required for diagnosis. Pathogenesis is not
well understood; however, a combination of elevated glu-
cose levels in the tissue and immune system impairment
have been implicated in facilitating glucose-fermenting
infections resulting in emphysematous cystitis in
canines."
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2 | CASE DESCRIPTION

A 9-year-old castrated male domestic shorthair feline
was presented to Pittsburgh Veterinary Specialty and
Emergency Center (PVSEC) for evaluation of a 3-day his-
tory of constipation, decreased urination of 1-day dura-
tion, vomiting twice over 2days, and hind limb weakness.
He was treated at home with oral lactulose twice daily
for 2days prior to presentation. He had a known history
of diabetes mellitus managed with his primary care vet-
erinarian with 3units of glargine insulin subcutaneously
every 12h. His family continued to administer his insulin
as prescribed with his last dose given approximately 10h
prior to presentation.

On presentation, the patient weighed 6.4 kg with a body
condition score of 4/9. Rectal temperature (T) was consis-
tent with hypothermia (T 97.6 °F). Heart rate and respira-
tory rate remained within normal limits. Abnormalities on
physical examination included moderate periodontal dis-
ease, 7%-10% dehydration with tacky mucous membranes
and prolonged skin tent, dull hair coat with generalized
flaking, generalized muscle atrophy most prominent in the
hind limbs and epaxial muscles, and reluctance to stand.
Blood work, urinalysis, abdominal focused assessment
with sonography for trauma (AFAST), and thoracic and
abdominal radiography were performed on presentation.

Blood work revealed mild hemoconcentration (he-
matocrit 47.7%, [reference interval 25.0%-45.0%]) and
thrombocytopenia  (35,000/pL, [RI 200,000-500,000/
pL]). Manual blood smear evaluation revealed a pseudo-
thrombocytopenia given 3+ platelet clumping noted.
Abnormalities noted on serum biochemistry included hy-
pochloremia (113.9mmol/L, [RI 114.0-127.0 mmol/L]),
hypercholesterolemia (250 mg/dL, [RI 95-200mg/dL]),
hypophosphatemia (2.1 mg/dL, [RI 2.6-5.7mg/dL]), hy-
poalbuminemia (2.5g/dL, [RI 2.8-4.0g/dL]), hyperglobu-
linemia (5.1, [RI 2.0-5.0]), elevated BUN (41 mg/dL, [RI
10-40 mg/dL]), hyperglycemia (310 mg/dL, [RI 70-160 mg/
dL]), hypocalcemia (6.2mg/dL, [RI 8.2-10.6mg/dL]),
elevated creatinine kinase (831U/L, [RI 90-330U/L]),
and hypermagnesemia (3.3mg/dL, [RI 1.9-2.6mg/dL]).
Urinalysis showed urine specific gravity (USG) 1.056,
cloudy pale urine, proteinuria (100mg/dL), glucosuria
(1000mg/dL), and hematuria (10Ery/pL). Urine culture
did not identify any microorganisms. AFAST showed ab-
dominal fluid score (AFS) 0 (Table 1). Thoracic and ab-
dominal radiography were concerning for trace peritoneal
effusion or mesenteric edema possibly a result of nonspe-
cific gastroenteritis and/or pancreatitis, hypovolemia, and
chronic lumbosacral degeneration (Figure 1). Abdominal
ultrasound was recommended when available.

The patient was hospitalized for treatment with buff-
ered crystalloid solution intravenously, lactated ringers

TABLE 1 Adapted from Lisciandro, et al.*!

AFAST fluid scoring system: 4
point scale

AFS0  Negative in 4 AFS 1 and 2—considered

quadrants minor injury or
AFS1  Positive in 1 quadrant pathology, small
volume hemorrhage
AFS2  Positive in 2 quadrants ~ AFS 3 and 3—considered
AFS3  Positive in 3 quadrants major injury or
AFS4  Positive in all 4 pathology, large volume

quadrants hemorrhage

solution (LRS, no additives; 7mL/kg bolus over 15min,
then 75mL/kg/day), maropitant (1 mg/kg IV q24hr), pan-
toprazole (1 mg/kg IV q12hr), humulin R (regular insulin)
(1.5U IM, once), and calcium gluconate 10% (49.4 mg/kg
IV), diluted 1:1 with 0.9% NaCl, slow over 15min while
monitoring electrocardiogram (ECG). On day 2 of hospi-
talization, the patient was febrile (T 103.6 °F) with gen-
eralized weakness and remained 5% dehydrated. Recheck
blood work showed worsening hypophosphatemia
(1.5mg/dL) and hypoalbuminemia (2.0g/dL) and per-
sistent total hypocalcemia (6.4 mg/dL) with decreased ion-
ized calcium (iCa) (0.85mmol/L, [RI 1.25-1.5mmol/L]).
Serum ketones were within normal limits (0.6 mmol/L,
[RI <2.0mmol/L]). Clotting times showed a mildly pro-
longed aPTT (127s, [RI 65.0-119.05]). Additional medical
therapy was implemented including ondansetron (0.3 mg/
kg IV @g8hr), mirtazapine (0.3mg/kg PO q24hr), enro-
floxacin (4.8 mg/kg IV q24hr), metoclopramide (0.47 mg/
kg IV once), and calcium gluconate 10% was repeated as
previously described. Crystalloid therapy was transitioned
to Normosol-R at the previous rate of 75mL/kg/day (po-
tassium phosphate additive, 0.1 mmol/kg/hr). Abdominal
ultrasound revealed a diffusely hypoechoic and heteroge-
neous hepatic parenchyma with numerous pinpoint hy-
perechoic foci throughout the parenchyma, small gas foci
circulating in the portal vasculature, generalized gastric
wall thickening, thickened and heterogeneous pancreas
with irregular margins, and mild volume of peritoneal
fluid (Figure 2).

A sample of the serosanguinous peritoneal effusion
was obtained under ultrasound guidance without com-
plication. Fluid analysis and cytology from a reference
laboratory revealed an elevated leukocyte count (4230 per
pL, [RI 0-3000 per pL]) consistent with an inflammatory
effusion with a low number of immature lymphocytes and
no bacteria or neoplastic cells observed (including atypi-
cal lymphocytes). Serial blood work showed a persistent
hypocalcemia (iCa 0.87mmol/L, [RI 1.25-1.5mmol/L]).
A third dose of calcium gluconate 10% was administered
at the aforementioned dose with the previously outlined
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FIGURE 1 Two view whole-body radiographs: ventral
dorsal and right lateral views. Intrahepatic gas foci not visible at
presentation.

protocol. Pyrexia resolved a few hours after implementing
antibiotic therapy. Liver aspirate via ultrasound guidance
was performed without complication, and the samples
were submitted for pathology review. Current therapy was
continued with addition of buprenorphine (0.019 mg/kg
transmucosally q8hr) for pain and discomfort.

On day 3 of hospitalization, the patient's weak-
ness was improving, and he began eating well when
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FIGURE 2 Ultrasonographic images of the liver and peritoneal
effusion.

offered. Glargine (Lantus, 1.5units SQ ql2hr) admin-
istration was started. Serial blood work showed a per-
sistent total hypocalcemia (5.9 mg/dL [RI 8.2-10.6 mg/
dL]), progressive hypoalbuminemia (1.8g/dL, [RI
2.8-4.0g/dL]), and hyponatremia (144.5mmol/L, [RI
148.0-159.0 mmol/L]). Liver cytology showed mixed in-
flammation and hepatitis, mild hepatic lipid vacuolar
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change, and hepatocellular hyperplasia. No cause for
the inflammation was found via cytology, with no neo-
plastic or infectious etiologic agents seen. Livery biopsy
and culture were declined by the patient's family as clin-
ically the patient was improving and eating well. Oral
calcium supplementation was started (Tums, calcium
carbonate, 187.5mg PO q12hr), and the patient was tran-
sitioned to omeprazole (1 mg/kg PO ql2hr) from pan-
toprazole. By day 4 of hospitalization, the patient was
eating well and tolerating oral medications. Recheck
blood work showed static hyponatremia (143.3 mmol/L,
[RI 148.0-159.0 mmol/L]) and hypoalbuminemia (1.8 g/
dL, [RI 2.8-4.0g/dL]) and mild ionized hypocalcemia
(1.08 mmol/L, [RI 1.25-1.50mmol/L]). An additional
dose of calcium gluconate was administered intrave-
nously as previously outlined. The patient was dis-
charged home.

At follow-up 1 month later, the cat was reportedly doing
well clinically following discontinuation of enrofloxacin
and calcium carbonate supplementation. Recheck ultra-
sound showed no evidence of emphysematous hepatitis
and resolving pancreatitis. Two months following dis-
charge, the cat had a recheck abdominal ultrasound which
showed nearly resolved pancreatitis with no evidence of
emphysematous hepatitis. The cat was clinically doing
well; therefore, only long-acting insulin therapy was con-
tinued. At last known recheck 3months post discharge,
the patient was reportedly doing well at home on insulin
therapy with no recurrence of clinical signs. At the time of
submission of this paper, the patient was reportedly alive
and doing well.

3 | DISCUSSION
Emphysematous hepatitis (EH) is a condition that is rarely
reported in both the human and veterinary literature. EH
is characterized by hepatic parenchyma replacement by
gas followed by inflammation of the liver which often
progresses to fulminant acute liver failure.® To the best of
our knowledge, only 12 cases are reported in the human
literature with two patients treated successfully: one via
urgent laparotomy with surgical debridement and sup-
portive therapy and one via peritoneal lavage and support-
ive therapy. In the remaining human reports, 10 patients
succumbed to severe multiple organ failure and septic
shock within 3 days of hospital admission (Table 2).>*
In the human literature, EH is reported predominantly
in women with diabetes mellitus and/or liver disease as
a predisposing comorbidity.*® Other cases are reported
in patients with neoplasia: cholangiocarcinoma and
metastatic pancreatic neoplasia.'*'® Clinical manifesta-
tion is nonspecific with abdominal pain and fever most

commonly reported. Diagnosis is confirmed via the pres-
ence of hepatic parenchymal gas on CT without evidence
of intrahepatic fluid."”® This differs in the veterinary liter-
ature where abdominal ultrasound is the modality used
most commonly for diagnosis followed by abdominal ra-
diography. This may be due to the need for sedation in our
veterinary patients to complete abdominal or thoracic CTs
or due to financial limitations. Combined mortality rates
around 41% have been seen in veterinary patients that
have hepatic portal venous gas and hepatic parenchymal
emphysema.'” When this is subdivided, hepatic parenchy-
mal gas as a diagnostic finding is a negative prognostic
indicator with a mortality rate of 90%, similar to human
reports.17

Human emphysematous abdominal infections have
also been reported in the stomach, pancreas, gallbladder,
uterus, and urinary tract and have been shown to share fea-
tures with emphysematous pyelonephritis.>'*'® Bacterial
infections cultured in emphysematous pyelonephritis
have also been found in EH and include Eschericia coli,
and genera Clostridium, Enterobacter, Klebsiella, Proteus,
Pseudomonas, and Streptococcus.>” >34 Aerobacter
aerogenes has been isolated in cases of emphysematous
pyelonephritis and cystitis."* Emphysematous infection
pathophysiology is thought to be a result of bacterial tis-
sue fermentation. Bacterial tissue fermentation results in
the production of nitrogen (60%), hydrogen (15%), carbon
dioxide (5%), and oxygen (5%).>"° This theory differs from
the mechanical theory which suggests that gas present
in an organ or portal venous system is secondary to ab-
normal or disrupted intestinal mucosa, increased intra-
luminal pressure, or intestinal abscess resulting in gas
diffusion.'®'* Diabetes mellitus, by providing a high level
of glucose substrate for organisms, has been known to pre-
dispose to emphysematous infections.'™ Diabetes mellitus
has also been implemented as a risk factor for microangi-
opathy which can lead to accumulation of gas products
given slow catabolic product transport.>'* Despite im-
pairments noted with diabetes mellitus, Francois, et al.
reported successful treatment of EH in a diabetic human
patient with a well-controlled glycemic state.’

Sato and Solano (1998) reported on one of two veteri-
nary cases of a patient with emphysematous hepatitis di-
agnosed in a 12-year-old male intact malamute.'® The dog
presented in a clinically similar state as the cat reported
above: for vomiting, lethargy, unwillingness to rise on
physical examination, and pyrexia. On abdominal radio-
graphs the dog was noted to have a 12cm gas-filled mass
in the region of the right liver lobes. Differential diagnosis
consisted of hepatic abscess, necrotic hepatic neoplasia,
and emphysematous cholecystitis. The dog was humanely
euthanized given guarded prognosis, and necropsy was
performed. Necropsy revealed serosanguinous peritoneal



50f 8

Clinical Case Reports oenmess LEY

PALKO and DURKAN

UOISSTWpE
3sod ypuowr T
PaSIeydsI( "PIATAINS
uoISsTwIpe
1sod skep € parq

pa1a
UOISSIuIpe
1sod Y 9T urym parq
uoIssIuIpe
jsod sAep €1
PaSIeyosI(q ‘poAIAINg

uorssTupe

1s0d 4z urgim parq
uorssTupe

jsod sInoy urgim parq

UOISSTWIpe
1sod sAep € parq
UOISSTWpPE
1sod sAep € parq

UOISSTWpE
1sod 4 9¢ parq
UOISSTWpPE
1s0d 4z parq
UOISSTWIpe

1sod sAep € parq

awoonQ

D20314X0 D]]21SqALY ‘SNSOUISUD
§1220203d2.43S 102 DIYILIIYISH
1S9INJ[ND PIN[F pue poorg

1702 DIYILAAYISH :9INYND POO[T
DIUSO1YIT SDUOULOADY,
‘suaduiifiod wWiNnp141s0;)
‘S11D22DJ SNI20204JUT ‘1109
DIYILIYISH ‘av1uownaud

D]]1SQALY :9ININD Poo[g
suaduisf1ad

WNIP1ISO]D :2INYND Poo[g

WN103D) SNII0I0LIJUT
1100 DIYOLIYISH PINT} dATRIddOLIag

S1D2aDJ SNII0I0497U ]
‘SUDINU SNII000]da.43S 31NN POo[g

VN

1709 DIYI14OYISH ‘Suaduiifiad
WINIPLISO]D :2INJND pooTq
JUISUOD
sisAjeue weyIounsod Jo Joe[ (VN

suaduiif1od winipiIsor)

aDIDO]D 49]9DGO4JUF :DINITND POOTT
02030 D]J21SqOTT

19IN)IND UOTST JSAT] W}IOUNISOJ
av1uownaud

D]1215qary :9ye1idse I9AI] pue pooig

(s)uaSoyreg

S3eurelip
pepms—LD ‘SonoIquue AT

sonoIquue AT

VN
sonorquue AT

Awojoredey
JuaSIowo ‘sonoIqnue AJ

sonoIquue AT

sonorquue AT

odeure1p poping
oryderdorper ‘sonjoiquiue Al

o3eure1p paping
oryderdorper ‘sonjoiquiue Al

sonoquue AT

VN
odeure1p poping
oryderdorper ‘sonjoiquiue Al

juldujeald],

Kouaroyep uisdAnnue 1-eydre
910847019397 ‘Au10399)SK99[01]D ‘SNII[[oUW SAJ_qeI]

xnja1 readeydossonses ‘uorsualrodAy

UuoISSIupe
03 Jor1d sypuow ¢ [un AdeIayjoIper J1joej0aId)s
Kq pamoroy uorssrwpe 03 Jord syjuow 41
Sunuals YPIIM JOYH LWOUIdIBI0ISUR[OYD IB[IE
aseasIp
[EUSI OTUOIYD PUE ‘SMII[[OUW S9JOqRIP ‘UOISUIIddAH

Aw1030938K2910Y ‘SNII[[OW S3I3qRIT
wsijoqud Areuownd
0 snneday oruoIyd ‘uorsualIddAy ‘ado)
‘uorssrwpe 0} 1011d sy9om 9 pasougerp siseiseiow
I9AT] pue Sun "UoISSTWpE 03 Jo1id syjuow g
pawzoyrad o[ddIyp :ewourdIBd0USpE d1EIIOURJ

SIYI[[OW SJ9qeI
uoIssIupe 19)je skep £ 10y Adeiayjorper £q

PaMO][0F UOISSTWpE 0} IoL1d syjuow ¢ pauriojrad

sem SunIuR)s M JOYH (LWOUTITRIOISUR[OYD Te[TH

SIYI[[OW SJdqeI
urxareydad Y)Im pajear) uorsoul
[e2131nNS Je SHINI[S) :UOISSTWPE d10Joq YoM T
Aderayiowrayd jueAn(pe oN ‘eWOUIdIBI0ISUR[OYD
Ieqy 105 Kwojsounfofooneday yim

Awro3o9yeday Jjo[—uoisstwipe 0} 1o1id syjuow ¢

SIYI[[OW SJdqeI
aseasIp Ie[nosea Teraydirad pue ‘QuoIpuks
13 110ys ‘erwapidipradLy ‘smyow sajeqeIq

SaNIpPIqIowo)

18K ‘X O[RIAl ‘TN ‘O[qR[IBAR JON (VN ‘SInoy ‘H ‘orewd ] ‘ ‘AydeiSojearouedordueoyd opeiSoniax ardoosopuy ‘dDYA ‘SAep ‘[ ‘oseasip Areuownd 9AnoNNsSqo 2A1sa3u0) ‘AdOD :SUONRIAIqQY

(T8 33 ‘stooueL] woiy pajdepe S[qe, :2JON

d/80L  TTOT  ([e3e slooueL]
IN/AYL  0T0T  4[B 39 BpURIIN
d/&sL 0z LB 1ZY
d/608  0T0T 30 UOIdP[RD
d/48¢  610C ¢([B 39 usoyn
d/8sL  L10T T2 19 epeN
[Je3
W/AZL  ¥I0C NOLITUWI(
d/608  z10T Je 10 wry
d/8LL  TIOT (B30 URUNRYD
[€ 10
uoqmy
/&g 010T -NBOUINO0IYT
d/&2L  900T B9 ‘zado]
d/Aey  T00T ;T8 19 Teydeg

XoSs Jed X
/38y

AAUBAIRJIY

"21njeI1d)1 uewny ur syrodar ased spneday snojewasAydwy 7 A T19V.L



PALKO and DURKAN

MWI LEy_CIinicaI Case Reports
effusion and quadrate liver lobe torsion with capsular
and parenchymal tears. Peritoneal effusion cytology re-
vealed rod shaped bacteria consistent with Clostridium or
Bacillus species. The patient's final diagnosis was “acute
torsion and entrapment of the quadrate lobe resulting in
hepatic rupture and peritonitis”."® With no hepatic abscess
found, it was speculated that bacterial hepatitis was sec-
ondary to vascular compromise.'®

The other reported case of canine emphysematous hep-
atitis occurred in a 16-year-old mixed breed female canine
with neurologic signs (ataxia, circling, head tilt, abnormal
vocalization, mental depression, and strabismus of the left
eye) and elevated liver enzymes.'® The attending clinician
was concerned for hepatic encephalopathy necessitating
an abdominal ultrasound. The abdominal ultrasound re-
vealed a liver with heterogeneous echotexture and focal
areas of hyperechogenicity with posterior reverberation
but lacking twinkle artifact, which are typical ultrasound
finding with emphysematous disease of other organs in-
cluding but not limited to the gallbladder, kidney, and
urinary bladder."® These findings are consistent with the
abdominal ultrasound findings in our reported case. The
author did note that CT is considered the most specific and
sensitive modality to evaluate emphysematous changes."

Other emphysematous infections reported in the
veterinary literature include emphysematous cystitis,
gastritis, intestinalis/colitis, pyelonephritis, and sple-
nitis.”'>'®* Emphysematous gastritis (EG) is another
life-threatening disease caused by gastric wall infiltra-
tion by gas-forming bacteria.®® Predisposing factors
in the human field include pancreatitis, recent gastro-
intestinal surgery, immunosuppression, ingestion of
caustic substances, alcoholism, recent nonsteroidal anti-
inflammatory ingestion, diabetes mellitus, renal failure,
neoplasia, and gastroenteritis.>® Gastric mucosal ero-
sion and gastric wall necrosis are common endoscopic
findings. The ischemic findings are thought to be sec-
ondary to vascular occlusion, gastric infarction, or gas-
tric volvulus. Isolated organisms were similar to those
isolated in human EH: Streptococci sp., Escherichia coli,
Enterobacter spp., Clostridium welchii, Staphylococcus
aureus, and Candida spp. In a retrospective review of
all adult cases, they found that in 42.2% of cases an or-
ganism was not identified and in 20.3% of cases a poly-
microbial infection was isolated.® In the cases where
an infectious agent was identified, Clostridium was the
most common single isolate (17.6%). This may suggest
that polymicrobial infections may be more commonly
seen in emphysematous diseases such as EH. All the an-
imals in Theirry, et al were euthanized due to clinical
deterioration which correlates to the high mortality rate
in human medicine (40%-60% due to sepsis).®

Emphysematous splenitis (ES) has also been reported
in the veterinary and human literature. ES was reported
in three golden retriever dogs by Battiato, et al.” It is also
rarely reported in the human literature but is known to
also be a life-threatening disease process. Emphysematous
splenitis has been reported secondary to immunosuppres-
sion and diabetes mellitus, leading to bacterial translo-
cation from the mesenteric to splenic vein, or idiopathic.
Etiologies remain similar to other emphysematous disease
processes. The patients were treated with total splenec-
tomy and peritoneal lavage. All three cases had splenic
culture performed which yielded Clostridium spp. growth.
One dog's hepatic biopsy and culture found growth of
Staphylococcus pseudintermedius further showing simi-
larities between etiologies of emphysematous infections.
Two of the dogs were treated successfully with IV fluids
and antibiotics (not further specified) and discharged
within a few days. The dog diagnosed with the polymicro-
bial infection/severe hepatitis succumbed to septicemia in
the perioperative period.’”

Emphysematous cystitis (EC) and emphysematous
pyelonephritis (EPN) have been reported in both the
human and veterinary literature. Similar to the previ-
ously discussed emphysematous diseases, EC is char-
acterized by the presence of gas within the wall of the
urinary bladder, bladder lumen, or both. EPN is charac-
terized by the presence of gas extending into the renal
collecting system or parenchyma and perirenal tissues.
Definitive diagnosis is made via abdominal radiographs
and/or abdominal ultrasound. In over 50% of the EC
cases published in the veterinary literature, diabetes mel-
litus was a concurrent diagnosis.”® Alternatively, a recent
review of 27 dogs with emphysematous cystitis found di-
abetes mellitus in 33% of those dogs."” The prevalence of
EC and EPN in diabetic patients is also thought to be sec-
ondary to glycosuria and impaired immune function as
suspected in other emphysematous diseases. Abdominal
radiographs were diagnostic in a few cases of EC and
EPN. Of those that were not confirmatory, abdominal
ultrasound showed similar hyperechoic foci with rever-
beration artifacts seen in EH and other emphysematous
disease processes. The predominant bacterial isolate
noted in EC was E. coli, which is similar to other emphy-
sematous diseases.'>* The other isolates were reported
less than approximately 11% of the time and included
Proteus mirabilis, Enterococcus faecalis, Staphylococcus
aureus, Enterobacter cloacae, Streptococcus spp., and
Klebsiella pneumoniae.'>*° Given that many nondiabetic
patients were reported by Lippi, et al. and a single case
reported by Moon, et al., they suspected urinary lactulose
or albumin may also act as substrates for gas formation,
unlike in other reported emphysematous diseases.'>*
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Accordingly, EC may occur more frequently with chronic
urinary tract infections or any disease process that re-
sults in immune system impairment rather than diabetes
mellitus.'>?’

4 | CONCLUSIONS

In conclusion, emphysematous hepatitis is a potentially
life-threatening liver infection as reported in the human
medical literature. Although few case reports exist on
emphysematous disease in veterinary patients with no
previously published reports of feline emphysematous
hepatitis, this case reports the successful treatment of em-
physematous hepatitis in a feline patient.
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