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Abstract

Occasionally systemic complications with high risk of
death, such as multiple organ dysfunction syndrome
(MODS), can occur following multiple bee stings. This
case study reports a patient who presented with MODS,
i.e., acute kidney injury, hepatic and cardiac dysfunc-
tion, after multiple bee stings. The standard clinical
findings were then correlated with magnetic resonance
imaging (MRI) findings, which demonstrates that MRI
may be utilized as a simpler tool to use than other mul-
tiple diagnostics.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Multiple bee stings can cause multiple organ
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dysfunction and lead to a clinical picture that can be ac-
curately depicted by magnetic resonance imaging alone,
which thus prevents several imaging tests being adminis-
tered for evaluating the extent and range of the disease.

Das SK, Zeng LC, Li B, Niu XK, Wang JL, Bhetuwal A, Yang
HF. Magnetic resonance imaging correlates of bee sting induced
multiple organ dysfunction syndrome: A case report. World J
Radiol 2014; 6(9): 737-740 Available from: URL: http://www.
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INTRODUCTION

Cases of multiple bee stings are reported from all parts
of the wortld as accidents or after occupational exposure,
especially in rural areas, Sting may result in a wide range
of clinical spectra ranging from localized pain to systemic
anaphylaxis reactions, organ dysfunction and multiple
organ failure”
amines, serotonin, quinines, phospholipase A2, hyal-
uronidase, melittin, and apamin™" which have hemolytic,
neurotoxic, and vasoactive characteristics that may cause
intravascular hemolysis and rhabdomyolysis as well as
other rare severe conditions like myocardial necrosis and
infarction, centrilobular necrosis of the liver, and throm-
bocytopenia due to direct platelet toxicity™ . Herein

. Bee venom contains histamine-like active

presented is a case of multiple organ dysfunction second-
ary to multiple bee stings, which has a clinical picture cor-
relating with magnetic resonance imaging (MRI) findings.

CASE REPORT

A female patient, 56 years of age, was accidentally stung
multiple times by bees on her head, neck, face, and upper
limbs while working in her farmyard. She complained of
pain and mild swelling over the stung areas along with
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240.8 mm

Figure 1 Posteroanterior chest radiograph showing an increased cardio-
thoracic ratio [(43.1+90.5)/240.8 > 0.5] demonstrating enlargement of the
heart. Bilateral pleural effusion is also evident.

small amount of bleeding. She was taken to the local
hospital where her condition deteriorated. She developed
nausea, watery vomiting and several bouts of loose stool
and was referred to our hospital where, by the next day,
her symptoms were further aggravated. Her urine output
progressively decreased and was pale yellow in color.
Her medical history was unremarkable with no known
allergies. Upon examination, she was conscious, coop-
erative and had approximately 20+ bee sting wounds
on her head, neck and upper limbs. The pulse rate was
64 beats/min, the respiratory rate was 20/min, and the
blood pressure 182/93 mmHg. Her ECG was recorded
as normal sinus rhythm. Hematological studies revealed
the following: a total RBC count of 2.50 million/puL
(2.80-5.10 million/uL) and a hemoglobin level of 8.70 g/
dL (11.50-15.00 g/dL). The levels of biochemical param-
eters were as follows: serum creatinine 533.30 umol/L
(33.0-96.00 pmol/L), blood utea 15.99 mmol/L (2.1-7.15
umol/L), cteatine kinase 27.80 ng/mL (0-3.8.00 ng/mL),
B-type natriuretic peptide 1578.30 pg/mlL (0.00-100.00
pg/mL), troponin I 0.229 ng/ml. (0.000-0.033 ng/mL),
potassium (K) 3.18 mmol/L (3.5 0-5.30 mmol/L), so-
dium (Na) 136.00 mmol/L (137.00-147.00 mmol/L),
myoglobin 1200.00 ng/ml. (0.00-116.30 ng/mL), aspat-
tate aminotransferase 55.40 U/L (5.00-35.00 U/L), and
alanine aminotransferase 42.50 U/L (5.00-40.00 U/L).

The patient was diagnosed with multiple organ dys-
function syndrome (MODS) (acute kidney injury, myo-
carditis, hepatic dysfunction, and rhabdomyolysis) and
was managed accordingly.

She received alternate-day hemodialysis for two
weeks. During this period, her urine output improved
gradually, and she became dialysis independent. At the
time of discharge, her serum creatinine had stabilized at
88.00 umol/L.

Imaging findings

Ultrasonography of the kidneys showed bilaterally hy-
poechoic enlarged kidneys. Chest X-ray revealed bilateral
pleural effusion, along with an enlarged one dimensional
cardio-thoracic ratio (Figure 1) demonstrating the en-
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Figure 2 Axial Fat Suppressed T2 Weighted Periodically Rotated Overlap-
ping Parallel Lines with Enhanced Reconstruction FSE image of the abdo-
men shows bilaterally enlarged kidneys with loss of corticomedullary dif-
ferentiation. Anterior, posterior renal fascia along with lateral coanal fascia is
thickened. High signal intensity within the abdominal cavity represents ascites
and those in abdominal soft tissue represent soft tissue edema.

largement of the heart. Head CT was normal. The pa-
tient also underwent abdominal MRI, obtaining images
in the axial and coronal planes using both T1 and T2
weighted images. The Periodically Rotated Overlapping
Parallel Lines with Enhanced Reconstruction (PROPEL-
LER) sequence was used for T2 weighted images, and in
and out-of-phase Axial LAVA Flex sequences were used
for T1 weighted images. The bilaterally enlarged kidneys
with loss of cortico-medullary differentiation were seen
on the T2 weighted images (Figure 2). Septal thickening
in the perinephric space along with anterior, posterior re-
nal and lateral conal fascia thickening was also noted (Fig-
ure 2). Fluid collection in the peritoneal space around the
liver and bilateral plural space was evident. Soft tissues
around the peritoneal and pelvic cavity showed increased
signal on T2 weighted image (Figure 2). Low signal inten-
sity was seen in the splenic parenchyma on LAVA-Flex
in-phase sequences as compared to out-phase image (Fig-
ure 3). On PROPELLER T2 weighted image the spleen,
as well as liver signal intensity was decreased as compared
to para-spinal muscle. This represented an iron overload

(Figure 4).

DISCUSSION

It was evident from the hematological and biochemical
markers observed in the patient that multiple organ dys-
function was secondary to rhabdomyolysis and hemolysis.
The MRI findings were accurately concordant with the
clinical picture.

The sensitivity of MRI in detecting abnormal muscles
is higher than that of CT or ultrasound (100%, 62% and
42%, respectively)W’QJ. While the affected muscles show
an increased signal intensity on T2 weighted spin echo
images and decreased signal intensity on T1 weighted
images"*"", STTR images display good contrast between
normal and abnormal muscles and better differentiation
of the damaged muscles from the adjacent fat due to its
fat suppression (at our hospital, ROPELLER sequence
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Figure 3 Axial LAVA-Flex T1 Weighted In-Phase image (A) and gradient
echo T1 Weighted Out-of-Phase image (B) of the abdomen show de-
creased signal intensity of the spleen on In-Phase image (A) as compared
to Out-of-Phase image (B).

T2 is used to measure fat suppression). At the same time,
gradient-echo images are helpful in the detection of
hemosiderotic rests in case of hemorrhagic transforma-
tion, not in the acute stage, but in chronic long standing
disease!"". Kakuda ez a/'"” described that gadolinium en-
hanced post-contrast T1 weighted imaging demonstrated
lesions more definitively than T2 weighted imaging in the
chronic phase of rhabdomyolysis.

In case of acute kidney failure, globular swelling of
the kidneys, good cortico-medullary differentiation on
T1 weighted images, and loss of cortico-medullary dif-
ferentiation on T2 weighted images can be observed'”,
In this case study, bilaterally enlarged kidneys with loss of
cortico-medullary differentiation on T2 weighted image
(Figure 2) were correlated with acute kidney injury as evi-
denced by increased blood urea and creatinine.

During the last decade, MRI techniques have been
developed which allow safe, noninvasive detection and
quantitation of iron in body tissues such as the liver,
heart, pancreas, and spleen. MRI-based methods for
assessing iron overload can be classified into: (1) relax-
ometry methods measuring absolute T2; (2) relaxometry
methods measuring T2*, which is also an absolute value
but measured with gradient echo sequences; and (3) sig-
nal intensity ratio measurement; where methods A and B
show low signal intensity of organs ovetrloaded with iron,
and method C measures signal intensity ratio between
the iron deposited organs and other tissues in which

Baishidenge ~ WIR | www.wjgnet.com

739

Figure 4 Axial Fat Suppressed T2 Weighted Periodically Rotated Overlap-
ping Parallel Lines with Enhanced Reconstruction FSE image of the abdo-
men shows decreased signal intensity of the spleen as well as the liver as
compared to that of paraspinal muscle.

iron is not generally deposited, usually in the paraspinal
muscles'". Myoglobin, an iron-containing protein that
is released from muscle into the citculation in rhabdo-
myolysis, is metabolized by the liver and spleen”, and
thus is deposited on them as a result of an overload.
In our patient, while LAVA Flex T1 weighted in-phase
image showed decreased splenic signal as compared to
LAVA Flex T1 weighted out-phase image (Figure 3), the
liver signal intensity was decreased on PROPELLER T2
weighted images as compared to its signal intensity with
para-spinal muscles (Figure 4). These findings correlated
with iron deposition in these organs secondary to hemo-
lysis as evident by the hematological tests.

Cardiac MRI (CMRI) has emerged as a sensitive
modality for confirming the myocarditis as well as differ-
entiating acute from chronic. CMRI includes several tech-
niques that can be used in various combinations to assess
left ventricular (LV) functional parameters, morphology,
myocardial perfusion, and myocardial disorders within
one examination " In our patient, cardiac dysfunction
was confirmed by elevated cardiac enzymes. Apart from
chest radiography, neither CMRI nor echocardiography
was petformed. Chest radiography showed enlargement
of the cardio-thoracic ratio which could be due to LV
wall thickening secondary to acute myocarditis. Left ven-
tricular hypertrophy can be ruled out when considering
the patient’s negative history of long term hypertension.
Moreover, Hiramitsu ¢z o/ in their study described 25
cases of biopsy proven acute myocarditis with transient
thickening of both the interventricular septum and left
ventricular wall which was associated with the presence
of histologically confirmed interstitial edema. CMR T2-
weighted images are sensitive in detecting interstitial
edema'"”.

Thus, from the presented case, it is concluded that
MRI is to be a preferable imaging modality for assessing
a patient who presents with multiple organ dysfunction.
The MRI only requires one setup, thereby avoiding sev-
eral imaging procedures which would expose the patient
to unnecessary radiation and inconvenience in order to
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get a clear picture of the extent of the disease.

COMMENTS

Case characteristics

A 56-year-old female with a history of multiple bee stings presented with mild
swelling and pain over the stung area.

Clinical diagnosis

Multiple bee stings along with progressive decrease in urine output and hyper-
tension.

Differential diagnosis
Multiple organ dysfunction syndrome, i.e., acute kidney injury, myocarditis, liver
dysfunction, and rhabdomyolysis.

Laboratory diagnosis

Serum creatinine 533.30 umol/L, blood urea 15.99 mmol/L, creatine kinase
27.80 ng/mL, B-type natriuretic peptide 1578.30 pg/mL, troponin | 0.229 ng/mL,
potassium (K) 3.18 mmol/L, sodium (Na) 136.0 mmol/L, myoglobin 1200.0 ng/
mL, aspartate aminotransferase 55.4 UL, alanine aminotransferase 42.5 U/L.
Imaging diagnosis

Magnetic resonance imaging (MRI) showed bilaterally enlarged kidneys with
loss of cortico-medullary differentiation, and iron overload in the liver paren-
chyma with increased signal intensity of the muscles and soft tissues around
the peritoneal and pelvic cavity on T2 weighted image.

Treatment

The patient received alternate-day hemodialysis for two weeks.
Experiences and lessons

The case report shows that MR findings are concordant with lab findings and
can be preferably used as a single imaging modality to assess multiple organ
dysfunction syndrome.

Peer review

It is a well written study for a patient who presented with multiple organ dys-
function syndrome, after multiple bee bites, with acute kidney injury, hepatic
and cardiac dysfunction, and had clinical findings correlating with MRI findings.
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