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SUMMARY
We describe a case of a 73-year-old man who presented
with right-sided abdominal pain associated with
palpable mass. Initial laboratory examination was normal
except lactate dehydrogenase level. Subsequent CT
image showed situs inversus and splenic mass with
multiple lymph nodes enlargement. Biopsy taken from
the splenic mass demonstrated mantle cell lymphoma.
Staging CT examination was performed with intravenous
contrast, and patient developed altered mental status,
respiratory failure and acute kidney injury requiring
intensive care unit care. Laboratory examination revealed
hyperuricaemia, hyperphosphataemia, hyperkalaemia and
hypocalcaemia, which are consistent with spontaneous
tumour lysis syndrome. The patient was successfully
treated with rasburicase and haemodialysis, and
completed the first course of chemotherapy without
further complications.

BACKGROUND
Tumour lysis syndrome (TLS) is one of the medical
emergencies in patients with aggressive tumours
and high tumour burden. Cancer cells dying on
chemotherapy or radiotherapy release significant
amounts of nucleic acids, proteins and electrolytes
into the extracellular system causing electrolyte
imbalance including hyperuricaemia, hyperkalae-
mia, hyperphosphataemia and hypocalcaemia
which lead to multiorgan failure affecting renal,
musculoskeletal and nervous systems.1–5 However,
in rare cases, patients with cancer can develop
spontaneous TLS prior to chemotherapy.6–9

Although the mechanisms of spontaneous TLS
remain elusive, studies have shown several risk
factors such as pre-existing renal impairment,
exposure to nephrotoxins and elevated lactate
dehydrogenase (LDH) level.10 11 Cancer cells con-
stantly undergo proliferation and cell death with
higher turnover rates compared to normal cells,
and an elevated LDH level in the circulation
reflects ongoing tumour lysis.12–14 In these patients,
early recognition and intervention of spontaneous
TLS before progression to overt TLS are essential
for better clinical outcomes. We present a case of a
male patient with mantle cell lymphoma (MCL),
who presented with spontaneous tumour lysis, and
later developed spontaneous TLS on intravenous
contrast dye exposure.

CASE PRESENTATION
A 73-year-old man presented with sudden onset
right-sided abdominal pain which developed 4 days
prior to admission. The pain was sharp,

intermittent and located in the right upper quad-
rant. It was alleviated with physical activity, and
associated with nausea, shortness of breath and
abdominal fullness. Vital signs revealed a blood
pressure of 109/63 mm Hg, heart rate 96 bpm,
respiratory rate 20 breaths/min and temperature
36.2°C. Physical examination was remarkable for a
4 cm×4 cm palpable mass in the right upper quad-
rant with local tenderness. Murphy’s sign was
negative. There were no signs of obstructive jaun-
dice and no cervical, supraclavicular, axillary or
inguinal lymphadenopathy was palpable.
Pertinent laboratory examination revealed serum

sodium 136 (normal 136–145 mmol/L), potassium
4.5 (normal 3.4–5.1 mmol/L), chloride 98 (normal
98–107 mmol/L), bicarbonate 27 (normal 22–
29 mmol/L), blood urea nitrogen (BUN) 14
(normal 8–23 mg/dL), creatinine 0.7 (normal 0.67–
1.17 mg/dL), calcium 9.4 (normal 8.8–10.2 mg/dL)
(corrected calcium 9.64 mg/dL), phosphorus 4.5
(normal 2.7–4.9 mg/dL) and uric acid 6.4 (normal
3.5–8.2 mg/dL) with no signs of acute kidney
injury; however, elevated LDH of 766 (normal
135–225 U/L) was noted (table 1). Complete blood
count showed white cell count 9.8 K/μL, haemoglo-
bin 15.0 g/dL, haematocrit 44.5%, and platelet
177 K/μL.
Subsequent CT scan of the abdomen and pelvis

with contrast demonstrated situs inversus, multiple
splenic masses on the right side, and lymph node
enlargement in the paracaval area as well as porta
hepatis (figure 1). CT-guided biopsy and multiple
staging CT scans with intravenous contrast were
performed concerning malignancy. However, 7 h
after CT examination, the patient developed
respiratory failure with O2 saturation of 70%, oli-
guria with urine output less than 10 mL/h, hypo-
tension and loss of consciousness. Arterial blood
gas showed pH 7.15, PaCO2 86 mm Hg, PaO2

67 mm Hg, bicarbonate 27 mmol/L, and serum
chemistry revealed LDH 502 U/L, uric acid
17.3 mg/dL, phosphorus 5.8 mg/dL, calcium
7.6 mg/dL, potassium 6.7 mmol/L, BUN 61 mg/dL
and creatinine 3.7 mg/dL, which are consistent
with acute renal failure and spontaneous TLS
meeting Cairo-Bishop definition15 (table 1).

TREATMENT
The patient was transferred to the intensive care
unit (ICU) and intubated for the respiratory failure.
Also, rasburicase was given immediately in order to
lower the level of uric acid, and haemodialysis was
initiated to correct electrolyte imbalance. Over the
next couple of days, serum electrolytes were
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normalised and urine output improved. Other possible causes of
acute renal failure including dehydration, obstructive uropathy
and acute glomerulonephritis were reviewed; however, the ini-
tially elevated LDH, development of electrolyte imbalance after
multiple exposures to intravenous contrast dye, iohexol, as well
as clinical improvement with rasburicase and haemodialysis
suggest the diagnosis of spontaneous tumour lysis that pro-
gressed to overt TLS by temporary renal impairment on contrast
dye exposure.

OUTCOME AND FOLLOW-UP
CT-guided biopsy taken from the splenic mass confirmed the
diagnosis of MCL with positive CCND1/IGH gene rearrange-
ment (figure 2). Microscopic examination demonstrated a
monomorphic population of large atypical cells, which have
high N:C ratio, prominent nucleoli as well as scattered mitotic
figures with background tumour necrosis. Subsequent immuno-
histochemistry staining demonstrated atypical cells positive for
CD20, cyclin D1 and Bcl-2 with Ki-67 of 70%; however, nega-
tive for CD3, CD43, CD30, CD10, CD5, ALK-1, cytokeratin,
synaptophysin and chromogranin. After completion of the first
cycle of cyclophosphamide, doxorubicin, vincristine and pred-
nisone (CHOP) chemotherapy with allopurinol to prevent
recurrence of tumour lysis syndrome, patient was discharged

without further complication and with plans for chemotherapy
on an outpatient basis.

DISCUSSION
TLS is an oncological emergency, which is caused by the release
of electrolytes and nucleotides into the extracellular system
when tumour cells undergo cell death.1 Nucleic acids are con-
verted into uric acid leading to hyperuricaemia, which subse-
quently induces acute kidney injury. The mechanism of acute
kidney injury includes uric acid and calcium phosphate depos-
ition in the renal tubules causing renal vasoconstriction and
decrease of renal flow.1 10 TLS usually develops with chemo-
therapy or radiotherapy in patients with aggressive tumours.
Examples of high-risk group (>5% risk of TLS) among others
are Burkitt leukaemia, Burkitt lymphoma with stage III or
higher and acute lymphocytic leukaemia with leukocytosis that
are known as aggressive tumours.15 16

The Cairo-Bishop criteria was proposed for the diagnosis of
laboratory and clinical TLS in 2004 (table 2).15 Spontaneous
TLS is a very rare form of TLS, and it is defined as spontaneous
acute kidney injury associated with hyperuricaemia prior to
chemotherapy or radiotherapy. Spontaneous TLS usually devel-
ops in cancers with a high proliferation rate,10 15 and its risk
factors are categorised into tumour-related intrinsic and
host-related extrinsic factors. High rate of proliferation reflected

Figure 1 CT of the abdomen and pelvis with contrast dye showing situs inversus and 8 cm×6.9 cm mass in splenic hilus. Multiple masses are
observed in spleen, and the largest one measures 4.8 cm centrally, and 5.8 cm superiorly and anteriorly. Multiple lymph nodes enlargements are
observed in paracaval area as well as porta hepatis.

Table 1 Laboratory values during the hospital course

Labs Day 1 Day 5 Day 6 Day 7 Day 8 Day 12 Reference range

LDH 766 502 498 518 526 355 135–225 U/L
Uric acid 6.4 17.3 5.5 3.0 4.4 4.5 3.5–8.2 mg/dL
Phosphorus 4.5 5.8 3.9 4.0 4.4 N/A 2.7–4.9 mg/dL
Potassium 4.5 6.7 5.4 4.0 3.9 3.8 3.4–5.1 mmol/L
Calcium 9.4 7.6 7.3 7.7 7.9 9.0 8.8–10.2 mg/dL
BUN 14 61 50 68 97 63 8–23 mg/dL
Creatinine 0.7 3.7 2.8 2.4 2.2 1.1 0.67–1.17 mg/dL

BUN, blood urea nitrogen; LDH, lactate dehydrogenase.
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in a high Ki-67 score, chemosensitivity or radiation sensitivity,
high tumour burden defined as bulky lesion >10 cm in diam-
eter, leukocytosis >50 000/μL, LDH two times higher than the
upper limit of normal value and bone marrow infiltration are
well known tumour-related intrinsic factors. MCL is typically
classified as a low-risk group for TLS along with small lympho-
cytic, follicular, marginal zone B-cell, cutaneous T-cell lymph-
omas based on risk assessment by malignant disease type,16

although its rare variant, blastoid variant (BV) MCL, is known
as a highly aggressive subtype with poor prognosis.17 In our
patient, histological examination and molecular analysis con-
firmed the diagnosis of typical, non-blastoid MCL. However he
had multiple intrinsic risk factors including Ki-67 of 70%, bulky
lesions in the spleen and LDH higher than twice of the normal
limit, predisposing to the development of spontaneous TLS.

Host-related extrinsic factors play an important role in TLS as
well. Uric acid >7.5 mg/dL, underlying renal dysfunction with
creatinine >1.5 mg/dL, volume depletion, and exposure to con-
trast dye are good examples of host-related extrinsic risk
factors11 16 18 Aggressive tumours with a high turnover rate
undergo spontaneous cell death and proliferation releasing LDH
into circulation. Therefore, LDH is a direct marker of tumour
lysis as well as a risk factor of TLS.13 14 19 In the setting of
spontaneous tumour lysis, electrolyte levels can stay within
normal range until the development of overt TLS, although the
mechanism remains elusive. Two different hypotheses have been
suggested: the reabsorption of electrolytes released from necro-
tising cells into adjacent proliferating cells20 and the

compensation of electrolyte imbalances through renal clear-
ance.11 16 The safety margin in patients with a high tumour
burden is relatively narrow and the renal function can be
rapidly affected by nephrotoxic agents as in this case.21–24 On
presentation, the majority of electrolytes were normal except an
elevated LDH suggesting ongoing spontaneous tumour lysis and
then the patient developed spontaneous TLS after the use of
intravenous contrast dye, which likely caused temporary renal
impairment that potentiated TLS. Moreover, Naranjo adverse
drug reaction probability score of iohexol is 7 in this case,
further supporting the claim that spontaneous TLS was poten-
tiated by intravenous contrast dye exposure.25

Prophylaxis plays a pivotal role in the management of TLS,
and the prophylactic managements are different depending on
the risk stratification as discussed in the previous paragraphs.16 19

For the high risk patients, aggressive intravenous hydration with
prophylactic rasburicase rather than allopurinol is recommended
unless patients have contraindication for large amounts of fluid,
because allopurinol only blocks the new production of uric acid
without affecting the one already existing in the circulation.16

However, for the intermediate group, prophylactic allopurinol
rather than rasburicase is recommended in the absence of hyper-
uricaemia.18 26–28 Allopurinol is cleared through renal system,
and it can cause xanthine nephropathy. As such, careful moni-
toring of urine output is important.29 Once TLS develops, there
is little benefit from rasburicase or allopurinol, and haemodialy-
sis is the most effective modality to correct electrolyte imbalance
and rapidly remove uric acid from the circulation.15

The patient in this case was not receiving any prophylactic
treatment for TLS due to the lack of a pathology report indica-
tive of an aggressive haematological malignancy, no electrolyte
abnormality and normal renal function on initial presentation,
and underestimation of the value of elevated LDH level.
Consequently, the patient had to be transferred to the ICU for
the management of multiorgan failure associated with TLS, and
this could have been prevented if risk of spontaneous tumour
lysis was recognised earlier and prophylactic management was
initiated properly. In conclusion, careful attention to the intrin-
sic and extrinsic risk factors is important for the prevention of
TLS, especially in patients with aggressive cancers or with high
tumour burden.

Patient was admitted on day 1. CTof the head and chest with
contrast were performed on day 4, and the patient was trans-
ferred to ICU on day 5. Patient underwent multiple courses of

Table 2 Cairo-Bishop definition of tumour lysis syndrome

Laboratory
TLS Clinical TLS

Labs Values Changes from
baseline

Clinical complication

Uric acid ≥8 mg/dL 25% increase Creatinine >1.5
times of UNL

Phosphorus ≥4.5 (adult) or
≥6.5 mg/dL (child)

25% increase Cardiac arrhythmic

Calcium ≤7 mg/dL 25% decrease Sudden cardiac
death

Potassium ≥6 mmol/L 25% increase Seizure

UNL, upper normal limit.

Figure 2 Fluorescence in situ hybridisation (FISH) and flow cytometry. Translocation (11;14) results in the fusion of the cyclin D1 gene (CCND1)
(also known as BCL1) at 11q13 with the immunoglobulin heavy chain gene (IgH) at 14q32. FISH analysis was performed with cells from splenic
mass using DNA probes for CCND1/IGH. Two hundred interphase nuclei were examined, and 85% of cells were positive for CCND1/IGH
rearrangement (A). About 0.8% of total cells and 10.6% of lymphoid cells are B cells with monotypic expression of κ light chains. The monotypic B
cells have CD19, CD20, CD5 (−), CD10 (−), CD23 (−), FMC7 (+) (B).

Yun S, et al. BMJ Case Rep 2014. doi:10.1136/bcr-2014-204113 3

Learning from errors



haemodialysis including days 5, 6 and 8. First course of
R-CHOP chemotherapy was initiated on day 7.

Laboratory TLS is defined as ≥2. Laboratory values changes
within 3 days before and 5 days after chemotherapy or radio-
therapy, clinical TLS is defined as laboratory TLS and at least
one of the clinical complications.15

Learning points

▸ Tumour lysis syndrome is an oncologic emergency, and
requires careful attention and early detection in patients
with aggressive tumour or high tumour burden.

▸ Spontaneous tumour lysis can occur before chemotherapy,
and electrolytes including uric acid, potassium, calcium and
phosphorus might be normal.

▸ Spontaneous tumour lysis can be precipitated by nephrotoxic
agents, and early initiation of prophylactic treatment is
pivotal to prevent future complications.

Contributors SY, TP and FA were involved in patient care, and all of the authors
participated in writing the manuscript. Revision was performed by SY.

Competing interests None.

Patient consent Obtained.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1 Howard SC, Jones DP, Pui CH. The tumor lysis syndrome. N Engl J Med

2011;364:1844–54.
2 Hande KR, Garrow GC. Acute tumor lysis syndrome in patients with high-grade

non-Hodgkin’s lymphoma. Am J Med 1993;94:133–9.
3 Boles JM, Dutel JL, Briere J, et al. Acute renal failure caused by extreme

hyperphosphatemia after chemotherapy of an acute lymphoblastic leukemia. Cancer
1984;53:2425–9.

4 Linck D, Basara N, Tran V, et al. Peracute onset of severe tumor lysis syndrome
immediately after 4 Gy fractionated TBI as part of reduced intensity preparative
regimen in a patient with T-ALL with high tumor burden. Bone Marrow Transplant
2003;31:935–7.

5 Rostom AY, El-Hussainy G, Kandil A, et al. Tumor lysis syndrome following
hemi-body irradiation for metastatic breast cancer. Ann Oncol 2000;11:1349–51.

6 Jasek AM, Day HJ. Acute spontaneous tumor lysis syndrome. Am J Hematol
1994;47:129–31.

7 Kornberg A, Polliack A. Serum lactic dehydrogenase (LDH) levels in acute leukemia:
marked elevations in lymphoblastic leukemia. Blood 1980;56:351–5.

8 Hsu HH, Huang CC. Acute spontaneous tumor lysis in anaplastic large T-cell
lymphoma presenting with hyperuricemic acute renal failure. Int J Hematol
2004;79:48–51.

9 Hsu HH, Chan YL, Huang CC. Acute spontaneous tumor lysis presenting with
hyperuricemic acute renal failure: clinical features and therapeutic approach.
J Nephrol 2004;17:50–6.

10 Hochberg J, Cairo MS. Tumor lysis syndrome: current perspective. Haematologica
2008;93:9–13.

11 Seidemann K, Meyer U, Jansen P, et al. Impaired renal function and tumor lysis
syndrome in pediatric patients with non-Hodgkin’s lymphoma and B-ALL.
Observations from the BFM-trials. Klin Padiatr 1998;210:279–84.

12 Lobner D. Comparison of the LDH and MTT assays for quantifying cell death:
validity for neuronal apoptosis? J Neurosci Methods 2000;96:147–52.

13 Ferraris AM, Giuntini P, Gaetani GF. Serum lactic dehydrogenase as a prognostic
tool for non-Hodgkin lymphomas. Blood 1979;54:928–32.

14 Barlogie B, Smallwood L, Smith T, et al. High serum levels of lactic dehydrogenase
identify a high-grade lymphoma-like myeloma. Ann Intern Med 1989;110:521–5.

15 Cairo MS, Bishop M. Tumour lysis syndrome: new therapeutic strategies and
classification. Br J Haematol 2004;127:3–11.

16 Cairo MS, Coiffier B, Reiter A, et al. Recommendations for the evaluation of risk
and prophylaxis of tumour lysis syndrome (TLS) in adults and children with
malignant diseases: an expert TLS panel consensus. Br J Haematol
2010;149:578–86.

17 Bernard M, Gressin R, Lefrère F, et al. Blastic variant of mantle cell lymphoma: a
rare but highly aggressive subtype. Leukemia 2001;15:1785–91.

18 Coiffier B, Altman A, Pui CH, et al. Guidelines for the management of pediatric and
adult tumor lysis syndrome: an evidence-based review. J Clin Oncol
2008;26:2767–78.

19 Montesinos P, Lorenzo I, Martín G, et al. Tumor lysis syndrome in patients with
acute myeloid leukemia: identification of risk factors and development of a
predictive model. Haematologica 2008;93:67–74.

20 Kjellstrand CM, Cambell DC, von Hartitzsch B, et al. Hyperuricemic acute renal
failure. Arch Intern Med 1974;133:349–59.

21 Perazella MA. Renal vulnerability to drug toxicity. Clin J Am Soc Nephrol
2009;4:1275–83.

22 Walker RJ, Duggin GG. Drug nephrotoxicity. Annu Rev Pharmacol Toxicol
1988;28:331–45.

23 Tepel M. Preventing nephropathy induced by contrast medium. N Engl J Med
2006;354:1853–5; author reply 5.

24 Tepel M, Aspelin P, Lameire N. Contrast-induced nephropathy: a clinical and
evidence-based approach. Circulation 2006;113:1799–806.

25 Naranjo CA, Busto U, Sellers EM, et al. A method for estimating the probability of
adverse drug reactions. Clin Pharmacol Ther 1981;30:239–45.

26 DeConti RC, Calabresi P. Use of allopurinol for prevention and control of
hyperuricemia in patients with neoplastic disease. N Engl J Med 1966;274:481–6.

27 Goldman SC, Holcenberg JS, Finklestein JZ, et al. A randomized comparison
between rasburicase and allopurinol in children with lymphoma or leukemia at high
risk for tumor lysis. Blood 2001;97:2998–3003.

28 Galardy PJ, Hochberg J, Perkins SL, et al. Rasburicase in the prevention of
laboratory/clinical tumour lysis syndrome in children with advanced mature B-NHL:
a children’s oncology group report. Br J Haematol 2013;163:365–72.

29 Band PR, Silverberg DS, Henderson JF, et al. Xanthine nephropathy in a patient
with lymphosarcoma treated with allopurinol. N Engl J Med 1970;283:354–7.

Copyright 2014 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
▸ Submit as many cases as you like
▸ Enjoy fast sympathetic peer review and rapid publication of accepted articles
▸ Access all the published articles
▸ Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

4 Yun S, et al. BMJ Case Rep 2014. doi:10.1136/bcr-2014-204113

Learning from errors


	Spontaneous tumour lysis syndrome associated with contrast dye iohexol use in mantle cell lymphoma
	Abstract
	Background
	Case presentation
	Treatment
	Outcome and follow-up
	Discussion
	References


