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Abstract

A 62-year-old man with a complaint of back pain lasting 2 months 
was admitted. He also presented a huge abdominal tumor. Diagnostic 
imaging showed metastatic tumors in the liver, lumbar vertebrae and 
bilateral lung. An ultrasound-guided needle biopsy revealed a lung 
tumor containing melanic tissue. Subsequently, there was an evident 
elevation in uric acid, phosphoric acid, potassium and lactate dehy-
drogenase concentrations in serum. Continuous hemodiafiltration and 
administration of rasburicase was initiated following the diagnosis 
of tumor lysis syndrome (TLS). However, he died on the fourth day 
owing to arrhythmia. An autopsy revealed metastatic deposits in the 
liver, lung, spine, ribs, and lymph nodes along the biliary system. Mi-
croscopic examinations revealed massive necrosis of normal hepato-
cytes and tumor cells with disseminated tumor thrombi in the portal 
system. The catastrophic progression of TLS appears to be influenced 
by a persistent portal blood flow deficiency by portal tumor thrombus 
in this case.
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Introduction

Tumor lysis syndrome (TLS) is a critical condition involving 
oncological emergency and usually appears after the adminis-
tration of treatments associated with massive tumor cell death 
[1]. Spontaneous TLS occurs in the absence of chemotherapy. 

Despite the fact that spontaneous TLS among various malig-
nancies has been sporadically reported, it has only been recog-
nized in rare cases, and its etiology remains unclassified [2, 3].

TLS onset after commencing treatment becomes a compli-
cation avoided by the risk stratification and prophylactic use of 
rasburicase or allopurinol prior to treatment [4, 5]. However, 
spontaneous TLS remains very difficult to overcome.

Here we present a case of spontaneous TLS in a male with 
a later diagnosis of malignant melanoma revealed by autopsy.

Case Report

A 62-year-old male with a complaint of severe back pain per-
sisting for 2 months was admitted to our hospital. Hindered 
by the aggravation of the pain, the patient could not lie on his 
back for several days. A chest X-ray revealed a right lung tu-
mor that was confirmed as a well-defined mass of 2 cm in di-
ameter by computed tomography.

He had no remarkable medical history except for a food 
allergy to buckwheat and type II diabetes mellitus for 2 years, 
which was stable and treated without medication.

In addition, he had no particular family history of malig-
nant disease or habit of smoking.

He was alert and exhibited extreme hepatomegaly with 
mild tenderness and evident dehydration with moderate jaun-
dice and edema on the lower extremities. An asymmetrical, ir-
regular, bordered, black and slightly elevated lesion was found 
in the right lower abdominal wall, which stabilized at a size of 
2 cm in diameter for several years.

The blood test showed liver dysfunction and pre-renal de-
hydration. The circulating white blood cells were 13,440 cells/
mL, hemoglobin was 12.4 g/dL and the platelet count was 27.8 
× 104 cells/μL. The chemistry panel showed a potassium level 
of 5.1 mmol/L, chloride of 99 mmol/L, phosphate of 3.6 mg/
dL and elevated levels of lactate dehydrogenase (LDH), aspar-
tate aminotransferase (AST), alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), total bilirubin (TB), direct bili-
rubin (DB) and C-reactive protein (CRP). Computed tomog-
raphy and MRI revealed disseminated metastatic changes in 
lumbar spinal (Fig. 1), well-defined pulmonary tumors in the 
right lower and left upper lobes (Fig. 2) and an ambiguously 
bordered low-density area of the liver, predominantly in the 
left lobe as well as a moderate volume of ascites (Fig. 3).
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Rapid infusion with oxycodone to resuscitate his dehy-
drated status and back pain improved his general status and 
back pain, except for oliguria on the second day of admission. 
On the third day, an ultrasound-guided needle biopsy of the 
right lung tumor revealed its melanic contents. Then he was 
transferred to an intensive care unit for continuous hemodia-

filtration for treating spontaneous TLS, which was diagnosed 
by a blood test that morning. Indexes of TLS during clinical 
course are shown in Table 1.

Rasburicase administration and other treatments for pro-
gressive metabolic acidosis were performed with rapid infu-
sion.

Despite all the intensive treatments, the patient experi-
enced ventricular fibrillation and a sudden cardiac arrest, and 
he expired 66 h after admission.

Pathological findings

The skin lesion in the right abdominal wall suspicious of pri-
mary malignant melanoma did not exhibit atypical melano-
cytes.

The needle biopsy of left lung tumor performed 36 h be-
fore the patient’s death revealed a diffuse invasion of melano-
cytes without massive necrosis. Immunohistochemical analy-
sis showed positively stained tumor cells by S100, HMB45 
and MART1. The Ki-67 staining rate was 30%. The molecular 
biological examination revealed a positive BRAF V600E mu-
tation.

The autopsy reported a blackish swollen liver, 3,600 g in 
weight (Fig. 4), disseminated blackish tumors of the bilateral 

Table 1.  Indexes of Tumor Lysis Syndrome During Clinical 
Course

Time after admission (h)
0 36 58

T.Bil (mg/dL) 4.34 6.71 9.63
LDH (IU/L) 8,756 20,223 52,700
UA (mg/dL) 8.5 13.9 0.9
P (mg/dL) 3.6 6.8 12.6
K (mEq/L) 5.1 6.2 7.9
Ca (mg/dL) 9.4 8.2 7.9

Figure 1. Spinal MRI. T1-weighed MR image showed metastatic le-
sions spread widely in the vertebral bodies. 

Figure 2. Chest CT. A well-defined right lung tumor of 25 mm in diam-
eter. 

Figure 3. Abdominal CT. Diffuse hypo-density area in the swelled liver 
with ascites. 
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lungs (Fig. 5) and widely spread metastatic lesions in the ver-
tebrae (Fig. 6), ribs and lymph nodes in the abdominal and 
thoracic cavity as well as the mediastinum, submucosa of the 
stomach and spleen. Massive tumor cell emboli were observed 
in the main trunk of the portal vein and its branches within a 
wide area, including the epigastric vessels.

Microscopic examination of these organs revealed sev-
eral interesting findings. Massive necrosis of normal hepato-
cytes and melanoma cells was observed in the liver. The lesion 
was composed of two parts: 1) centrilobular necrosis without 
bleeding; and 2) perilobular necrosis with hemorrhage (Fig. 7). 
Extensive necrosis was observed within the largest pulmonary 
tumor (Fig. 8), unlike the biopsied specimen taken antemortem 
(Fig. 9).

Discussion

TLS represents an oncological emergency involving a collec-

tion of metabolic and electrolyte disturbances that can be ob-
served during the destruction of tumor cells [6]. It is commonly 
recognized as a severe complication of an excellent response 
to treatment for hematological malignancy, but the reports of 
TLS in solid tumors have accumulated only recently.

Spontaneous TLS remains a rare disease and is difficult 
to diagnose and treat as the etiology and pathogenesis are un-
known. However, there are a small number of case reports on 
spontaneous TLS even in solid tumors.

To the best of our knowledge, there are eight existing case 
reports of TLS in malignant melanoma, including one sponta-
neous case of TLS without an autopsy [7-14].

Therefore, our report is the first autopsied case of sponta-
neous TLS caused by malignant melanoma.

Hands et al advocated that diagnostic criteria for labo-
ratory and clinical TLS should be respectively considered 
based on the presence of clinical symptoms of seizure, ar-
rhythmia, cardiac arrest and the elevation in creatinine con-

Figure 4. Macroscopic view of liver cut surface. Blackish swelled liver 
showed diffuse metastatic melanocyte invasion (arrows). 

Figure 5. Macroscopic view of lung lesion. Well-defined metastasis 
(white arrows) was accompanied with multiple metastases (black ar-
rows). 

Figure 6. Macroscopic view of lumber spine. Metastatic lesions were 
spread in the vertebrae (arrows). 

Figure 7. Microscopic view of liver cut surface. Centrilobular necrosis 
without bleeding (white arrow) and perilobular necrosis with hemor-
rhage were shown (black arrow). Diffuse invasion of atypical melano-
cytes was observed. 
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centration in serum in 1993 [15]. In 2004, sophisticated TLS 
diagnostic criteria were presented by Cairo and Bishop [4], 
and in 2010, an expert TLS panel consensus was published, 
which at present, is widely used for diagnostic purposes. The 
consensus categorizes the risk of TLS after the initiation of 
treatment using three levels judged by tumor volume and 
chemosensitivity [16]. Gemici added that risk factors should 
also be considered (e.g., the presence of renal dysfunction, 
liver metastasis, dehydration, infection and elevation in se-
rum concentration of LDH or uric acid) [17]. For a hemato-
logical malignancy, the risk can be subdivided by the type of 
disease. However, the etiology of the solid tumor is uncertain 
owing to its rarity.

In our case, upon admission, the patient did exhibit a slight 
elevation in potassium and uric acid levels but no elevation 
in phosphate levels. Considering that the general dehydration 
was caused by poor oral intake of water during the previous 
weeks, TLS was difficult to assess. However, both the high 
elevation in LDH levels and large liver tumor were risk factors 
for TLS. Forty hours after his admission, LDH, AST and ALT 
levels increased by a factor of ≥ 2, and uric acid and phosphate 
levels were also elevated by approximately double the levels 
at admission.

We suspect that the patient had subacute hepatic cell ne-
crosis, which was caused by tumor emboli of the portal vein 
and hepatic artery without tumor lysis at the time of admission. 
The disease catastrophically progressed into acute spontane-
ous tumor lysis within 40 h of admission.

The results of the microscopic examination of the lung-
biopsied specimen performed antemortem and the autopsied 
organ clearly present the details. Pulmonary tumor necrosis, 
which is shown in the autopsied specimen, was not evident in 
the biopsy. In the autopsied liver specimen, necrosis comprised 
two areas, including acute and subacute changes.

We hypothesize that spontaneous TLS was caused by ne-
crosis of not only tumor cells but also a large amount of non-
tumor cells. General awareness of spontaneous TLS is required 
in aggressive cases of a solid tumor when there is suspicion of 
organ blood supply failure.
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