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Aeromonas hydrophila, a species of the family
Vibrionaceae,(1) is a low-virulence gram-nega-

tive bacillus typically resident in aquatic environ-
ments and distributed worldwide.(2) Aeromonas
hydrophila is the most common human pathogenic
species of the Aeromonas genus (68%), followed by
A. sobia (17%) and A. caviae (10%), according to a
previous epidemiological report.(2) Aeromonas
hydrophila infection usually occurs among immuno-
compromised adults, such as those with cirrhosis or
certain malignancies,(1,2) and it is associated with
wounds, infections, and bacteremia.  This raises the
specter that once Aeromonas is found to be the cause
of bacteremia or sepsis, an exhaustive search for
underlying cirrhosis or malignancy should be
required.  To the best of our knowledge, A.
hydrophila has never been reported as a pathogen of
non-traumatic acute osteomyelitis.  The pathophysi-
ology of an A. hydrophila infection in acute
osteomyelitis is discussed.

CASE REPORT

A 63-year-old patient with chronic alcoholism
and hepatitis B-related decompensated liver cirrhosis
was transferred to our hospital on August 20, 2000
due to sepsis.  He had suffered from mild back pain
for a long time.  One day prior to this admission, he
began to experience diarrhea, fever, shaking chills,
and severe low back pain.  Diarrhea rapidly subsided
within 4 days.

On physical examination, his temperature was
39.9 ˚C, blood pressure was 118/68 mmHg, and a
spider angiomata was found on the upper chest wall.
The lower leg showed no pitting edema, and only
focal low back tenderness with knocking pain was
found in the lower lumbar and sacral area.  A periph-
eral hemogram revealed a leukocyte count of 2.7
109 /L with 0.94 polymorphonuclear cells, a hemo-
globin (Hb) level of 6.73 mmol/L, a mean corpuscu-
lar volume of 116.5 fl, a platelet count of 28 109 /L,
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and a prolonged prothrombin time measured at 18.3
s (normal control, 11.7 s).  Serum biochemistry tests
revealed elevated levels of aspartate aminotrans-
ferase (1.70 µkat/L; normal, < 0.563 µkat/L), alanine
aminotransferase (0.779 µkat/L; normal, < 0.597
µkat/L), total bilirubin (132.6 µmol/L; normal, < 23.8
µmol/L), normal alkaline phosphatase (1.55 µkat/L;
normal, 0.467-1.57 µkat/L), and globulin (29 g/L).
In addition, the patient had a reduced albumin level
(27 g/L).  The serum C-reactive protein level was
high (44.1 mg/L; normal, < 5 mg/L).  Liver cirrhosis
with mild ascites was detected using abdominal
ultrasound.  Although no Aeromonas was found in a
stool culture, A. hydrophila grew in two sets of
blood cultures 2 days after admission.  Empirical
antibiotic treatment with ceftizoxime began at admis-
sion, due to fever and underlying decompensated cir-
rhosis (Pugh-Child's C).(3) The plain radiology stud-
ies for the lumbar spine revealed only mild degenera-
tive joint changes at admission and again 2 weeks
after admission.

Aeromonas was showing increased resistant to
ceftizoxime and ciprofloxacin by 10 days after
admission in the blood culture report of August 31,
2000.  The antibiotic regimen was changed to
imipenem-cilastatin according to the results of an
antibiotic sensitivity test.  Since severe low back
pain and fever were refractory to antibiotic treatment
for 1 week, an inflammatory gallium-67 citrate scan
was performed on September 1, 2000.  Active
lesions over the fourth and fifth lumbar vertebrae and
the sacral spine were noted.  A lumbar spinal mag-
netic resonance image (MRI) with and without
gadolinium-labeled diethylenetriamine pentaacetic
acid (Gd-DTPA) demonstrated a heterogeneous
hyperintensity on T1W1 with homogeneous
enhancement (Fig. 1A, B), while heterogeneous
hyperintensity on T2W1 (Fig. 1C) was also noted,
which is compatible with a diagnosis of acute
osteomyelitis in L4-S1.  The diagnosis was further
confirmed by a biopsy from the region of L5-S1
(Fig. 2).  Surgical debridement and drainage were
performed on September 22, 2000.  Aeromonas
hydrophila was also found to be resistant to imipen-
em-cilastatin from culture of the abscess and
drainage.  The antibiotic regimen was again changed
to gentamicin.  Subsequently, a 45-day course of
antibiotic treatment was completed, and the patient
was discharged while still taking oral cotrimoxazole

Fig. 1 (A) Magnetic resonance image (sagittal plane) indicat-
ing heterogeneous hyperintensity on T1W1 from L4-5 to the
sacral spine resulting from Aeromonas hydrophila infection in
a cirrhotic patient. (B) Magnetic resonance image (axial view)
with Gd-DTPA enhancement revealing non-traumatic acute
osteomyelitis with spinal nerve root compression in the fifth
lumbar vertebra. (C) Magnetic resonance image (sagittal
plane) demonstrating heterogeneous hyperintensity on T2W1
with compression of the thecal sac.
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on October 4, 2000 with minimal symptoms of low
back pain and leg weakness.  He was regularly fol-
lowed-up for liver cirrhosis and hepatitis B at our
OPD until August 15, 2002.  Liver cirrhosis and a
nodule were detected using repeat abdominal ultra-
sound examination, but a recent CT scan was nega-
tive for malignancy.  He had completely recovered
from the initial symptoms and signs except for mild
back pain.

DISCUSSION

It has been proposed that soft tissue acts as a
nidus for systemic contamination from Aeromonas,
presumably through a break in the mucosa of either
the gastrointestinal tract or the skin.(1,4-6) Since our
patient exhibited no skin or surgical wound, the route
of transmission of Aeromonas hydrophila was
unclear.  However, it was very likely that the infec-
tion was transmitted via the gastrointestinal tract.

Aeromonas infection as a well-recognized
intestinal pathogen accounted for approximately 6%
of all bacterial gastroenteritis cases reported by
Munoz et al. in 1994.(7) In addition, Aeromonas
infection has been reported to lead to severe oppor-
tunistic infections, such as diarrhea, perianal abscess,
endocarditis, cellulitis, necrotizing fasciitis, cholan-
gitis, peritonitis, traumatic osteomyelitis, and menin-
gitis in children and immunocompromised
adults. (2,5,6,8) To the best of our knowledge,
Aeromonas hydrophila has never been reported to be

a pathogen for non-traumatic acute osteomyelitis in
patients  with liver cirrhosis, although one patient
with acute myelogenous leukemia who contracted
non-traumatic acute osteomyelitis following a com-
plete course of chemotherapy was reported. (9)

Herein, we report on a case of decompensated liver
cirrhosis with A. hydrophila infection presenting as
non-traumatic acute osteomyelitis.

Plain radiography (at admission and 2 weeks
after admission) showed no changes in the acute
stage of osteomyelitis in this patient; a diagnosis of
acute osteomyelitis was confirmed using MRI and a
biopsy taken after the operation.  The diagnosis of
acute osteomyelitis has been shown to have 73%
accuracy, 57%-81% specificity, and only 60%-82%
sensitivity using plain radiography, while MRI stud-
ies have a higher diagnostic role, with 77%-96% sen-
sitivity, 90%-94% accuracy, and 92%-100% speci-
ficity.(10,11)

The mortality rate for elective surgery was 83%
in Child-Pugh C cirrhotic patients, even rising to
nearly 100% for emergency surgery cases.(12,13)

Aeromonas (gram-negative bacillus) has been found
to be resistant to antibiotics, such as ceftizoxime,
ciprofloxacin, and imipenem-cilastatin, during long-
term use for osteomyelitis as occurred in our case.
The A. hydrophila infection in the present case was
finally successfully controlled using surgical
debridement and drainage in addition to appropriate
antibiotic therapy.  Usually, surgical drainage should
be performed as soon as possible once a diagnosis is
determined.

Aeromonas hydrophila infection has been found
to be frequently associated with malignancy and
liver cirrhosis.(2) The association of Aeromonas
infection with cirrhosis is not limited to A. hydrophi-
la but also to other Aeromonas species as well.  Data
pertaining to the present case further support that
once A. hydrophila bacteremia is found, prompt
treatment with antibiotics and a thorough search for
underlying malignant diseases or cirrhosis is criti-
cal,(1,2) because severe bacteremia usually leads to
severe complications in patients with liver cirrho-
sis.(14) In a study reported by Ko et al, liver cirrhosis
accounted for 36% (21/59) of the underlying dis-
eases associated with Aeromonas bacteremia in
Taiwan.(2) Their data further highlighted the signifi-
cance of Aeromonas bacteremia for patients with
decompensated liver cirrhosis.  On the other hand,

Fig. 2 Histological examination with H&E stain ( 100)
demonstrating acute and chronic inflammation from the biop-
sy of L4-5 to the sacral spine on February 1, 2002.
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empirical antibiotics should also be used to provide
coverage for gram-negative microorganisms present
among patients with decompensated cirrhotic,
because such patients are also easily susceptible to
these infectious agents.(15,16)

Although some Aeromonas bacteremic victims
exhibited a history of direct exposure to contaminat-
ed water, fish, or infected wounds,(1,2,5) no transmis-
sion sources were identified for most patients  with
cirrhosis reported.  The incubation period of
Aeromonas infection typically lasts from about 8 to
48 hours according to studies on wound infection.(1)

The present case exhibited obvious diarrhea both
prior to and during the bacteremic episode, implying
that the infection was transmitted via the gastroin-
testinal tract.  The known factors leading to impaired
immune function in decompensated liver cirrhosis
are intrahepatic shunting, impairment of reticuloen-
dothelial function, a decrease in serum complement,
and deficient ascitic opsonism.(15-18) In 1998, Lin et
al. proposed that the gastrointestinal system might be
the source through which the organism reaches the
circulatory system.(5) Bacterial translocation from the
bowel is an important pathogenesis of infection in
cirrhotic patients.  Acute osteomyelitis may arise via
subsequent hematogenous spread.(6,9,11)

This case showed that once Aeromonas bac-
teremia is identified in cirrhotic patients, a thorough
search for an occult nidus of infection should be car-
ried out.  Non-traumatic acute osteomyelitis is highly
suggested when a patient experiences severe back
pain with no associated trauma.
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