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ABSTRACT
Diffusely increased glucose metabolic activity in the right and left ventricles using 2-deoxy-2-(F-18) fluoro-D-glucose positron
emission tomography/computed tomography (18F-FDG PET/CT) and global left ventricular hypokinesia at echocardiography
can be evident in acute myocarditis. But, there has been no case report that the ventricular 18F-FDG uptake remains unchanged
even after recovery of ventricular hypokinesia. A 60-year-old female with primary pleural effusion lymphoma underwent
echocardiography and electrocardiography due to fever and elevated cardiac marker after chemotherapy. The
electrocardiography showed global hypokinesia suggesting heart failure and the managements were performed. After 20 days
18
F-FDG PET/CT for assessing the extent of lymphoma demonstrated that newly appeared high 18F-FDG uptake in the
myocardium suggesting pathologic lesions. To evaluate malignancy a cardiac biopsy was performed. Myocarditis was
confirmed pathologically. Three months later, improved ventricular function was confirmed by echocardiography, but the
metabolic activity in the ventricles was not decreased at follow-up 18F-FDG PET/CT.
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Case Report

High myocardial 18F-FDG uptake after chemotherapy in the presence of
left ventricular dysfunction as well as 3-month later with no left
ventricular dysfunction
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Fig 1. ECG of pre-chemotherapy was normal (a). ECG of decreased
LV systolic function was T wave inversion at V1~V6. Three month
later (improved LV systolic function) (b), deep T wave inversions
of V1~V6 leads were resolved in a follow-up ECG (c).

Three months later, the improved ventricular function
was confirmed by echocardiography (LVEF by
Simpson’s method: 52%), and deep T wave inversions
of V1~V6 leads were resolved in ECG (Figure 1c).
But, the metabolic activity in the ventricles was not
decreased at follow-up 18F-FDG PET/CT with
SUVmax from 25.4 to 21.8 (serum glucose level;
79mg/dl, Figure 2c). Flow sheet showed main events
according to the level of CK-MB (Figure 4).
DISCUSSION
The adverse cardiac effects associated with
chemotherapy vary and clinically evident heart failure
occurs in 1 to 5% of patients receiving chemotherapy
and the other 5 to 20% experience asymptomatic
decline of left ventricular function [2, 7]. Infectious
myocarditis is a serious complication detected in
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CASE REPORT
A 60-year-old female with primary pleural effusion
lymphoma visited the emergency room because of a
fever
after
chemotherapy
(rituximab,
cyclophosphamide, doxorubicin (cumulative dose 237
mg/m2), vincristine, and prednisone). She was
diagnosed with neutropenic fever (absolute neutrophil
count: 100/μl) and underwent echocardiography due
to an elevated level of the cardiac marker creatine
kinase-MB (CK-MB 18.26 ng/dl) followed by
electrocardiography (ECG; deep T wave inversion of
V1~V6 lead) (Figure 1b). No cardiac symptoms were
evident. Decreased left ventricular (LV) systolic
function (ejection fraction (EF) by Simpson’s method:
32%), global hypokinesia and myocardial hypertrophy
were observed by echocardiography, suggesting the
possibility of acute myocarditis. Conservative
management involving diuretics, angiotensinconverting enzyme inhibitor and beta blocker was
performed for the neutropenic fever. After recovery of
the neutrophil count, 18F-FDG PET/CT was performed
to assess the extent of lymphoma (serum glucose level;
93mg/dl). Newly appeared intense 18 F-FDG uptake
with diffuse pattern in the left and right ventricles was
identified (Figure 2b), which the previous 18F-FDG
PET/CT for staging before chemotherapy did not show
(serum glucose level; 109 mg/dl, Figure 2a). Because
new high 18 F-FDG uptake with diffuse pattern on the
myocardium suggested pathologic lesions such as
cardiac malignancy or lymphoma involvement,
endomyocardial biopsies on the LV were performed.
The pathological specimen demonstrated heavy
inflammatory cell infiltration between degenerative
cardiomyocytes with fibrinous necrotic materials and

inflammatory exudates, suggesting active myocarditis
(Figure 3).
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INTRODUCTION
Patients being treated for lymphoma are prone to
myocarditis due to drug toxicity and decreased
immunity [1-2]. 2-Deoxy-2-(F-18) fluoro-D-glucose
positron emission tomography/computed tomography
(18F-FDG PET/CT) is useful for detecting
inflammation and infection, as well as malignant
lesions. 18F-FDG PET/CT is a useful test in oncology,
and is also helpful to diagnose related diseases due to
the uptake of 18F-FDG at sites of inflammation and
infection. Several reports have described the
usefulness of 18F-FDG PET for detecting myocarditis
[3-6]. Diffusely increased metabolic activity is evident
in the right and left ventricles using 18 F-FDG PET/CT
and global left ventricular hypokinesia in
echocardiography in patients with myocarditis. But,
there was no report about the change of metabolism on
the ventricles using 18F-FDG PET/CT after ventricular
hypokinesia
has
improved
based
on
echocardiography. In the present case, we sequentially
performed echocardiography and 18F-FDG PET/CT in
a patient who received chemotherapy.
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oncologic patients because of their compromised
immune status.

changes of the metabolic activity in the ventricles at
follow-up 18 F-FDG PET/CT have been apparent.

Fig 3. Endomyocardiac biopsy results. Microscopically, heavy
inflammatory cell infiltration between degenerative cardiomyocytes
with fibrinous necrotic materials and inflammatory exudates were
observed (H&E stain, 100x).

Wide-ranging virus types have been related with viral
infectious cardiomyopathy and the development of
dilated cardiomyopathy, which can occur as a result of
viral myocarditis [6, 8]. Diffusely increased metabolic
activity in the right and left ventricles at 18F-FDG
PET/CT and global left ventricular hypokinesia at
echocardiography can be evident in acute myocarditis
[4-6]. But, after ventricular hypokinesia improves, no
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The current case involved a patient suffering from
lymphoma. After chemotherapy, she had neutropenic
fever without cardiac symptoms. Echocardiography is
relatively nonspecific and is recommended in the
initial diagnostic evaluation of patients with suspected
myocarditis. CK-MB level is very specific but of
limited sensitivity for the diagnosis of myocarditis [9].
Considering the result of several modalities such as
ECG (deep T wave inversion of V1~V6 lead), cardiac
markers (elevated CK-MB), neutropenia and the
history of cardiotoxic agent of chemotherapy, acute
myocarditis could be diagnosed clinically. After 20
days the conservative management of the
cardiomyopathy, 18F-FDG PET/CT for assessing the
extent of lymphoma showed newly appeared intense
18
F-FDG uptake with diffuse pattern in the ventricles,
which was suspicious of pathologic lesions such as
malignant lymphoma involvement or cardiac
malignancy rather than physiologic radioactivity. A
myocardial biopsy was performed to evaluate
malignancy and acute myocarditis was confirmed
pathologically. The assessment of cardiac disease by
18
F-FDG PET/CT can be challenging because the
radiotracer accumulates in normal myocardium.
Physiologic 18F-FDG uptake in myocardium can range
from non to diffuse or focal uptake in the same patient
under a variety of physiologic conditions, since
normal myocardial 18F-FDG uptake depends on the
patient’s fasting state [3, 10]. Obviously increased
metabolic activity in the myocardium can be observed
on normal myocardium as well as pathologic lesions
such as myocarditis or cardiac malignancies. But, the
two pathologic lesions can be differentiated by 18FFDG uptake patterns. Myocarditis displays diffuse
uptake, while malignancy is associated with focal
uptake generally [3-6, 10]. Myocarditis that results
from radiation treatment, chemotherapy or viral
infection may also produce increased metabolic
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Fig 2. 18 F-FDG PET/CT of pre-chemotherapy revealed no abnormal
18
F-FDG uptake in the myocardium (a). 18F-FDG PET/CT of
decreased LV systolic function revealed intensely increased 18FFDG uptake with a diffuse pattern in the left and right ventricles (b).
Three months later when LV systolic function had improved,
metabolic activity in the ventricles was not decreased (SUVmax
from 25.4 to 21.8) (c).
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Fig 4. Flow sheet showed main events according to the level of CKMB.
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CONCLUSION
This is the first report describing that high myocardial
FDG uptake after chemotherapy in the presence of left
ventricular dysfunction as well as 3-month later with
no detectable left ventricular dysfunction.
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activity in the myocardium due to a combination of
microvascular damage, myocyte damage and changes
in fatty-acid metabolism [1]. In this case, the results of
the echocardiography, biopsy specimens and 18F-FDG
PET/CT revealed myocardial inflammation that was
suggestive of myocarditis. Three months later, the
improved ventricular function was confirmed by
echocardiography, but the metabolic activity in the
ventricles was not decreased at 18F-FDG PET/CT.
After ventricular hypokinesia had improved, we could
not find the cause of the unchanged metabolic
activities. If an additional 18F-FDG PET/CT was done
3-6 months after the follow-up 18F-FDG PET/CT, the
possible causes would have been clearer. But, we were
no longer able to follow the patient. It is assumed that
she refused treatment or went to another hospital. If
the myocardial 18F-FDG uptake returns to be normal
on an additional 18F-FDG PET/CT after 3-6 months,
we can assume that the motor function of a
myocardium is restored prior to normalization of
glucose metabolism like ‘reverse pattern of
hibernating myocardium’. On the contrary, if there is
no significant change of diffuse and intense 18F-FDG
uptake on the myocardium, we can suppose that acute
myocarditis cause a prolonged impairment of
metabolism on the myocardium because cardiac toxic
agents can produce irreversible heart failure [2]. There
has been no case report that the ventricular 18F-FDG
uptake remains unchanged even after recovery of
ventricular hypokinesia in the acute myocarditis. Even
if an abnormal 18F-FDG uptake of myocardium is
found incidentally, more precautions are needed to
distinguish the cause.
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