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High Intensity Focused Ultrasound Treatment-Induced Tumor Lysis Syndrome 
in Uterine Myoma Patient
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Departments of 1Internal Medicine and 2Obstetrics and Gynecology, Incheon Christian Hospital, Incheon, Korea

Tumor lysis syndrome is one of the major oncological emergency. It causes complications such as acute kidney injury, cardiac ar-
rhythmia, and death. However, it is rare in solid tumors. We report on a case of a patient with myoma of uterus who developed tu-
mor lysis syndrome and acute kidney injury after high intensity focused ultrasound (HIFU) treatment. The potential complications 
of tumor lysis syndrome should be considered in HIFU treatment.
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INTRODUCTION

Tumor lysis syndrome (TLS) is characterized by hyperuricemia, 
hyperkalemia, hyperphosphatemia, and hypocalcemia resulting 
from the destruction of a large number of rapidly proliferating 
neoplastic cells in malignancy [1]. Cellular death mediated by can-
cer therapy (chemotherapy, other pharmacological antitumor in-
tervention, or radiation therapy) or spontaneous cellular death in 
rapidly dividing tumors can lead to efflux of cellular material that 
is rich in potassium, phosphorus, and uric acid. Clinical complica-
tions such as seizures, acute kidney injury, cardiac arrhythmias, 
and death can occur in TLS patients. TLS is especially common in 
patients with hematological malignancies with rapid cellular turn-
over rates such as acute lymphocytic leukemia and Burkitt’s lym-
phoma. However, TLS is very rare in patients with solid tumors 
[2]. In the present report, we describe a case of TLS occurred after 
high intensity focused ultrasound (HIFU) treatment in patient 
with uterine myoma.

CASE REPORT

A 35-year-old woman presented to Incheon Christian Hospital 
with back and abdominal pain occurred a few hours ago. She was 
treated with HIFU for myoma (14×10 cm in diameter) of the uter-
us in the past 5 days (Fig. 1). Her renal function was normal at that 
time. After HIFU treatment, mild abdominal discomfort was pre-
sented but controlled with non steroidal anti-inflammatory drug. 
Otherwise, her medical history was unremarkable.

At the time of presentation to our department, she had lower 
back pain without neurologic sign, lower abdominal pain without 
diarrhea, melena, or hematochezia. On physical examination, her 
blood pressure was 130/70 mm Hg with heart rate of 70/min and 
body temperature of 36.5°C. Lung sound was clear. Pitting edema 
was not detected. In laboratory test, her blood urea nitrogen level 
was 77 mg/dL, creatinine level was 4.6 mg/dL, estimated glomeru-
lar filtration rate was 11.7 mL/min/1.73 m2, serum sodium level 
was 135 mEq/L, potassium level was 3.9 mEq/L, calcium level was 
7.6 mg/dL, phosphorus level was 5.0 mg/dL, uric acid level was 
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Fig. 1. Sagittal T1 weighted magnetic resonance images of uterine myoma (ar-
rows) in the patient (A) before and (B) after high intensity focused ultrasound 
treatment showing signal change due to necrosis. (B) Note the decreased sig-
nal intensity in the entire lesion.

11.3 mg/dL, lactate dehydrogenase level was 709 IU/L, and cre-
atine kinase level was 274 U/L. She had normal anion gap meta-
bolic acidosis compensated by respiratory alkalosis. In urinalysis, 
she had trace amount of proteinuria. Her white blood cell (WBC) 
and red blood cell was 1-4/high-power field (HPF) and 5-9/HPF, 
respectively, with negative urine myoglobin. There was no evi-
dence of hydronephrosis in kidney ultrasound. We considered 
that her symptoms had been associated with the inflammation in 
myoma caused by necrosis after HIFU treatment. However, in lab-
oratory finding, acute kidney injury developed without symptoms 
to her. Considering that the patient had hyperuricemia, hyper-
phosphatemia, and acute kidney injury after HIFU treatment, 
TLS associated with HIFU treatment was suspected. She was 
treated by intravenous hydration at first. Her urine volume was 
maintained over 1 L. She was administered furosemide and sodi-
um bicarbonate by intravenous injection. She was also adminis-
tered allopurinol. Because no symptom or sign that required he-
modialysis was observed, hydration and treatment for TLS were 
maintained. In the next few days, the patient’s clinical symptoms 
and signs such as lower abdominal, showed improvement, and 
biochemical markers including mild metabolic acidosis, hyperuri-
cemia, hyperkalemia, hyperphosphatemia, and hypocalcemia re-
turned to normal range (Fig. 2). The plasma level of lactate dehy-
drogenase was within near normal range. After 14 days of man-
agement and following up laboratory studies, her blood urea ni-
trogen concentration was decreased to 7 mg/dL, creatinine con-
centration to 1.0 mg/dL, lactate dehydrogenase to 4.9 mg/dL, and 

uric acid concentration to 4.9 mg/dL. The concentration of blood 
calcium and phosphorus was 8.1 mg/dL and 3.2 mg/dL, respec-
tively. She showed improvement in lower abdominal pain. The pa-
tient was discharged after 17 days of admission.

DISCUSSION

Uterine myomas are the most common benign neoplasm found 
in women of childbearing age. Uterine sparing treatment such as 
laparoscopic myomectomy and uterine artery embolization are 
common treatments for uterine myomas. However, they are asso-
ciated with general anesthesia, hospitalization period, and lengthy 
recovery time. Recently, magnetic resonance imaging-guided fo-
cused HIFU as a non-invasive surgical procedure has been used 
worldwide to treat symptomatic uterine myoma over the past few 
years. Comparing the differences in intensities of HIFU and diag-
nostic ultrasound, HIFU has significantly higher time-averaged 
intensities (in the range of 100-10,000 W/cm2) than typical diag-
nostic ultrasound (approximately 0.1-100 mW/cm2) in the focal re-
gion of the ultrasound transducer [3]. However, the intensities are 
much lower between the transducer and the target so that the 
thermal damages are minimized outside the focal lesion. In the 
targeted tissue, the increased intensities will generate heat, raising 
temperature (60°C or higher) and causing coagulation necrosis [3]. 
In this case, extensive tissue necrosis was caused by HIFU treat-
ment in huge uterine myoma. This necrosis induced TLS.

TLS is an oncologic emergency caused by massive tumor cell ly-
sis with the release of large amounts of potassium, phosphate, and 
nucleic acids that are metabolized into uric acid [4]. TLS is com-
monly observed in hematological malignancies, such as acute lym-
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Fig. 2. Laboratory findings during hospitalization. HIFU, high intensity focused 
ultrasound.
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phocytic leukemia and Burkitt’s lymphoma. However, TLS is un-
common in solid tumor [2,5]. The most important risk factor for 
TLS is malignancy, tumor burden (bulky lymphatic disease [>10 
cm], elevated lactate dehydrogenase, and elevated WBC count). 
Other important risk factors include dehydration, baseline uric 
acid level, and preexisting renal insufficiency [6]. In our patient, 
there was no risk factor before HIFU treatment except tumor size. 
However, TLS was developed in benign neoplasm such as uterine 
myoma during HIFU treatment. To the best of our knowledge, 
HIFU treatment induced TLS in uterine myoma patient has not 
been previously reported.

Although no classification scheme for TLS is uniformly accept-
ed, that of Cairo and Bishop is often used [7]. In the present case, 
the degree of abnormalities in her uric acid and phosphate fulfilled 
the criteria of TLS as defined by Cairo-Bishop. The criteria of clini-
cal TLS were also satisfied by her creatinine level after HIFU treat-
ment. The clinical and laboratory complications of TLS might be 
due to release of intracellular contents such as potassium, phos-
phorus, and nucleic acids into the extracellular space caused by tu-
mor cell lysis after autonecrosis or chemotherapy. Released nucleic 
acids during cell lysis can be metabolized into hypoxanthine, then 
xanthine, and finally uric acid. Hyperkalemia can cause serious 
arrhythmias. Hyperphosphatemia can cause secondary hypocal-
cemia, leading to neuromuscular irritability, arrhythmia, and sei-
zure. It can also precipitate as calcium phosphate crystals in vari-
ous organs, including kidneys where these crystals can cause acute 
kidney injury. Uric acid can induce acute kidney injury not only by 

intrarenal crystallization but also by crystal-independent mecha-
nisms such as renal vaso-constriction, impaired autoregulation, 
decreased renal blood flow, oxidation, and inflammation [8].

In conclusion, this was a case of TLS caused by HIFU treatment 
in uterine myoma which resulted in acute kidney injury. The risk 
factor of TLS in this patient was the huge size of myoma. There-
fore, development of TLS should be considered when using HIFU 
to treat patient with large sized myoma.
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