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ue to direct leukemic cell
invasion in the initial and relapse phases of T-cell
acute lymphoblastic leukaemia
A case report
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Abstract
Rationale: T-cell acute lymphoblastic leukemia is a relatively uncommon disorder in adults. Kidneys are not frequently invaded by
leukemic cells, and patients with adult ALL showing nephromegaly as an initial presentation are rare.

Patient concerns: A 54-year-old man was referred to our institution for mild anemia and thrombocytopenia. Laboratory tests
showed bicytopenia with abnormal lymphoid cells in the peripheral blood and mild renal dysfunction.

Diagnosis: Ultrasonography and computed tomography (CT) revealed bilateral enlargement of the kidneys. [18F]-
fluorodeoxyglucose positron emission tomography/CT demonstrated a strong increase in metabolic uptake in the bilateral
kidneys. A kidney biopsy revealed a leukemia invasion into the parenchyma. Based on the lymphocytic repertoire, the patient’s
condition was diagnosed as T-cell acute lymphoblastic leukaemia.

Interventions: The patient received hyper-cyclophosphamide, vincristine, adriamycin, and dexamethasone and high-dose
methotrexate and cytarabine as induction chemotherapy. After his leukemia relapsed, he received nelarabine as a second induction
therapy and underwent haploidentical peripheral blood stem cell transplantation.

Outcomes: Complete remission (CR) was achieved after chemotherapy. Chemotherapy also improved renal function associated
with the normalization of bilateral nephromegaly. Repeated [18F]-fluorodeoxyglucose - positron emission tomography/CT
posttreatment showedregression of metabolic uptake in the bilateral kidneys. The patient underwent cord blood transplantation at
the first CR, but his leukemia relapsed 9months later. At relapse, bilateral nephromegaly reappeared. Then, the second induction
therapy induced CR for at least 10months after induction therapy.

Lessons:Although rare, ALL in the initial and relapsed phases can be associated with bilateral nephromegaly and renal impairment
due to the invasion of leukemic cells into the parenchyma with or without abnormal leukemic cells in circulation. Leukemia is an
important differential diagnosis of renal impairment with bilateral nephromegaly.

Abbreviations: 18FDG = [18F]-fluorodeoxyglucose, AKI = acute kidney injury, ALL = acute lymphoblastic leukaemia, CR =
complete remission, CT = computed tomography, PET = positron emission tomography, T-ALL = T-cell acute lymphoblastic
leukaemia, TdT = terminal deoxynucleotidyl transferase.
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Figure 1. Pre-and posttreatment 18-fluorodeoxyglucose (18FDG) positron
emission tomography (PET)-computed tomography (CT) of the abdomen (A)
18FDG PET/CT at diagnosis showing 18FDG-strong uptake in bilateral enlarged
kidneys. (B) 18FDG PET/CT posttreatment showing no abnormal 18FDG uptake
in the bilateral kidneys. (C) 18FDG PET/CT at relapse showing 18FDG-strong
reuptake in bilateral enlarged kidneys.
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1. Introduction

T-cell acute lymphoblastic leukemia (T-ALL) is an immature
lymphoid tumor that preferentially localizes in the bone marrow,
lymphoid organs, and central nervous system, particularly in the
mediastinal lymph nodes. Kidneys are not common organs
in which leukemic cells directly infiltrate at the time of diagnosis.
T-ALL is a relatively uncommon disorder in adults, with an
incidence of 0.13cases/100,000 population in the United
States.[1] Although there are several reports on pediatric ALL
patients who developed nephromegaly at diagnosis, adult T-ALL
cases with nephromegaly as an initial presentation are extremely
rare.[2,3] Additionally, acute kidney injury (AKI) due to direct
leukemic cell invasion into the kidney in T-ALL is uncommon at
the time of leukemia diagnosis.[4] Herein, we present the case of
an adult T-ALL patient who presented with bilateral neph-
romegaly and AKI at leukemia diagnosis.

2. Case report

A 54-year-old man with a history of hypertension was referred to
our institution with dizziness, mild anemia, and thrombocytope-
nia. His general condition was good, and his blood pressure was
120/74 mmHg. Physical examination findings were unremark-
able, with no lymphadenopathy or hepatosplenomegaly. Labo-
ratory data showed the following values: white blood cells,
4,600/mL with 6% of abnormal cells which were negative for
myeloperoxidase; hemoglobin, 8.1g/dL; platelets, 88,000/mL;
lactate dehydrogenase, 211U/L; serum creatinine, 1.59 mg/dL;
estimated glomerular filtration rate, 37.2 mL/min/1.73 m2.
Urinary chemistry revealed the following findings: urinary
protein-creatinine ratio, 1.19g/g creatinine; and urinary red-
blood-cell, 0-1/ high-power field; Nacetyl-b-D-glucosaminidase,
4.5U/L; b 2-microglobulin, 5,000mg/L; and alpha 1-micro-
globulin, 151mg/L, indicating advanced tubulointerstitial inju-
ries. The immunological findings were as follows: C-reactive
protein, 0.92mg/dL; IgG, 1,520mg/dL; IgA, 231mg/dL; IgM, 49
mg/dL; IgE, 125IU/mL (normal <100); hepatitis B and C
serology, normal; human immunodeficiency virus antibody test,
negative; anti-nuclear antibody, negative; anti-DNA antibody,
negative; myeloperoxidase and proteinase 3 ANCAs, negative;
and anti-glomerular basement membrane antibody. Although he
underwent an annual health check-up, the kidney dysfunction
had never been identified. From the myeloperoxidase-negative
abnormal cells in the peripheral blood, we suspected that the
underlying disease was lymphomawith bonemarrow infiltration.
Abdominal ultrasonography and computed tomography (CT) of
the chest, abdomen, and pelvis showed enlargement of the
bilateral kidneys (12 cm on the right and 13 cm on the left) with
no other significant findings, including lymphadenopathy.
Further diagnostic work-up of [18F]-fluorodeoxyglucose
( 18FDG)-PET/CT demonstrated a strong increase in metabolic
uptake in the bilateral kidneys (Fig. 1A). Since a bone marrow
aspiration showed dry tap, we performed a bone marrow biopsy
that later revealed T-ALL. Although renal involvement of acute
lymphoma or leukemia was strongly suspected in our patient, the
exact cause of non-oliguric AKI with isolated proteinuria is
unknown. A percutaneous kidney biopsy was safely performed
with an appropriate blood transfusion for thrombocytopenia.
A kidney biopsy showed six glomeruli with minor abnormali-

ties (Fig. 2A). The kidney parenchyma was infiltrated by an
extensive mixed lymphoid infiltrate composed of small cells,
spindled cells, and a predominance of large lymphoid cells with
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abnormal nuclei (Fig. 2A, B). Occasionally, mitotic figures were
observed (Fig. 2B). There were no signs of tubulitis or arteritis.
Immunohistochemistry showed that these lymphoid cells were
positive forCD3,CD5, and terminal deoxynucleotidyl transferase,
with negative staining for CD20 (Fig. 2B-F). Additionally, Ki-67
was highly expressed in these blasts (not shown). Immunofluores-
cence and electron microscopy revealed no evidence of immune
deposits. These findings confirmed tubulointerstitial T-ALL.
After the diagnosis of T-ALL, the patient received hyper-

cyclophosphamide, vincristine, adriamycin, and dexamethasone
as induction chemotherapy. He did not develop tumor lysis
syndrome or renal failure, and his creatinine level promptly
decreased to normal levels after chemotherapy. He also received
high-dose methotrexate and cytarabine, which induced complete
remission (CR). After 3 courses of chemotherapy, positron
emission tomography (PET)/CT showed normal kidney
size without abnormal 18FDG uptake (Fig. 1B). Although he
underwent cord blood transplantation at the first CR, his
leukemia relapsed 9months later. At relapse, in addition to bone
marrow relapse, bilateral nephromegaly reappeared (Fig. 1C).
Nelarabine induced a second CR, and he underwent peripheral
blood stem cell transplantation from his daughter as a second
stem cell transplantation. His leukemia had been in CR for at
least 10months after the second transplantation.
3. Discussion and conclusion

The present case showed a rare occurrence of AKI associated with
bilateral nephromegaly secondary to T-ALL infiltration into the
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Figure 2. (A) Periodic acid-Schiff staining (20�) showing an extensive infiltrate
obliterating the kidney parenchyma; (B) Hematoxylin and eosin staining (40�)
showing tumor cell morphology; (C) Immunohistochemistry (IHC) showing
(40�) CD3-positive tumor cell; (D) IHC showing (40�) CD5-positive tumor cell;
(E) IHC showing (40�) TdT-positive cells; (F) IHC showing (40�) CD20-negative
tumor cell. TdT = terminal deoxynucleotidyl transferase.
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bilateral tubulointerstitium at the time of T-ALL diagnosis. Renal
infiltration of ALL is usually observed in the late stages of the
disease.[5] Only a few pediatric cases have been reported to show
bilateral renal infiltration, causing nephromegaly at diagno-
sis.[6,7] To the best of our knowledge, there are only three
reported adult cases of bilateral nephromegaly due to leukemia
infiltration at diagnosis.[2,3,8] Additionally, two adult ALL cases
showed bilateral nephromegaly at the time of relapse after stem
cell transplantation.[9,10] Interestingly, in these cases, leukemia
infiltration into the kidneys was confirmed before bone marrow
relapse. Some pediatric cases at diagnosis showed bilateral
nephromegaly without abnormal cells in the circulation.[5]

In our case, since the patient had renal dysfunction with
abnormal cells in circulation and bicytopenia, it was obvious that
he had hematological disease. Bilateral nephromegaly can be
caused by various conditions, such as diabetes mellitus,[11] acute
glomerulonephritis,[12] acute interstitial nephritis,[13] acute
tubular necrosis,[14] rapidly progressive glomerulonephritis,[15]

and HIV-associated nephropathy,[16] amyloidosis,[17] malignant
or benign infiltrative diseases (multiple myeloma, lymphoma,
leukemia, and renal metastasis[18]), bilateral hydronephrosis, and
cystic diseases. Although the incidence is low, renal infiltration by
3

acute leukemia is an important differential diagnosis, even in
adult patients. It is not known why leukocytic cells in the present
patient have affinity in the kidney. Interestingly, T-ALL relapse
was suspected due to the reappearance of AKI and bilateral
nephromegaly. In such cases, nephromegaly may be the first
indicator of T-ALL relapse.

18FDG-PET/CT is used for staging and monitoring therapy
response and disease activity.[19] In general, 18FDG-PET/CT can
detect leukemia throughout the body, although the intensity of
uptake varies by.[20] Initially, we thought that his underlying
disease was lymphoma; however, PET/CT was performed to
determine the disease distribution. Generally, for patients with
leukemia, PET/CT is not often performed before induction
therapy. This is the first report of 18FDG-PET/CT scan of bilateral
nephromegaly in adult T-ALL at the time of initial diagnosis. In
organs such as the kidney, which frequently show physiological
18FDG uptake, it might be difficult to evaluate the involvement of
malignant cells using 18FDG PET/CT alone.[21] However, in the
present case, PET/CT demonstrated a strong increase in the
metabolic uptake in the bilateral kidneys. A 18FDG PET/CT has
been considered one of the most accurate imaging methods for
the detection of medullary and extramedullary sites of hemato-
logic malignancies, including the kidneys.
AKI due to lymphomatous infiltration is rare. In a series of

48 patients with aggressive lymphomas with renal involvement,
only three patients had AKI.[22] Other causes of renal failure in
lymphoma include ureteric obstruction, hypercalcemia, urate
nephropathy, sepsis, radiation nephritis, and paraproteinemia.[23]

Our patient did not have any of these factors. The mechanisms
of renal failure when lymphomatoid cells infiltrate into the
tubulointerstitium have not been fully elucidated. However, there
are some explanations for this finding. An increase in interstitial
pressure due to tumor infiltration, which causes tubular obstruc-
tion, compression of peritubular capillaries, and alteration in the
tubuloglomerular feedback may cause AKI.[24] In this case,
chemotherapy improved renal function and bilateral symmetrical
nephromegaly. Furthermore, a second 18FDG-PET/CT scan after
treatment showed regression of metabolic uptake in the bilateral
kidneys (Fig. 1B). Therefore, it is possible that the tubular
obstructions by leukemic cells were released by chemotherapy,
resulting in the recovery of renal function.
In conclusion, ALL should be suspected in cases of AKI and

bilateral enlargement of the kidneys. Modern imaging techniques
and renal histology play a supportive role in establishing a
diagnosis.

Author contributions

Conceptualization: Yoshifuru Tamura.
Investigation: Yoshifuru Tamura, Ritsu Sumiyoshi, Tadashi

Yamamoto, Yuto Hayama, Haruko Tashiro.
Methodology: Yoshifuru Tamura, Haruko Tashiro.
Validation: Haruko Tashiro.
Visualization: Yoshifuru Tamura.
Writing – original draft: Yoshifuru Tamura, Haruko Tashiro.
Writing – review & editing: Yoshifuru Tamura, Yoshihide

Fujigaki, Shigeru Shibata, Yuko Sasajima, Haruko Tashiro.
References

[1] Guru Murthy GS, Pondaiah SK, Abedin S, Atallah E. Incidence and
survival of T-cell acute lymphoblastic leukemia in the United States. Leuk
Lymphoma 2019;60:1171–8.

http://www.md-journal.com


Tamura et al. Medicine (2021) 100:51 Medicine
[2] BhuiyanMMU, Bhowmic R, Siddiki MS, Patwari MKH, Biswas S. T-cell
lymphoblastic leukaemia/lymphoma presenting as bilateral renal
enlargement and arthritis: a rare case report. J Med 2020;21:109–12.

[3] Patil A, Deshpande R, Dash S, Bhat G, Mehta S. Non-oliguric renal
failure with nephromegaly as the presenting manifestation of acute
lymphoblastic leukemia in a young adult: an unusual case report.
Nephrol Renal Dis 2020;5: doi:10.15761/nrd.1000176.

[4] Humphreys BD, Soiffer RJ, Magee CC. Renal failure associated with
cancer and its treatment: an update. J Am Soc Nephrol 2005;16:151–61.

[5] Vijayasekharan K, Bhat KV, Venkatagiri AM, Godkhindi VM,
Laxminarayana SLK, Belurkar S. Bilateral massive nephromegaly-A
rare presentation of t-cell acute lymphoblastic leukemia. Leuk Res Rep
2021;15:100246.

[6] Sherief LM, Azab SF, Zakaria MM, et al. Renal presentation in pediatric
acute leukemia: report of 2 cases. Medicine (Baltimore) 2015;94:e1461.

[7] Prada Rico M, Rodriguez-Cuellar CI, Arteaga Aya LN, et al. Renal
involvement at diagnosis of pediatric acute lymphoblastic leukemia.
Pediatr Rep 2020;12:8382.

[8] Cho HS, Choi SO, Seol DC, Yoon HS, Jo Y-I, Lee HG. A case of acute
lymphoblastic leukemia accompanied with lactic acidosis and kidney
enlargement. The Korean Journal of Hematology 2008;43:170.

[9] Saito B, Nakashima H, Ariizumi H, et al. Bilateral renal infiltration of
acute lymphoblastic leukemia cells at relapse after allogeneic stem cell
transplantation. Rinsho Ketsueki 2011;52:1882–7.

[10] Detrait M, Meunier C, Roy DC, et al. Late acute renal failure due to
bilateral kidney infiltration by ALL as single manifestation of relapse
after allogeneic transplantation. Bone Marrow Transplant 2010;45:
953–4.

[11] Segel MC, Lecky JW, Slasky BS. Diabetes mellitus: the predominant
cause of bilateral renal enlargement. Radiology 1984;153:341–2.

[12] Chesney RW, O’Regan S, Kaplan BS, Nogrady MB. Asymmetric
renal enlargement in acute glomerulonephritis. Radiology 1977;122:
431–4.

[13] Odajima K, Togashi R, Nemoto Y, et al. Pyuria without casts and
bilateral kidney enlargement are probable hallmarks of severe acute
4

kidney injury induced by acute pyelonephritis: a case report and
literature review. Intern Med 2021;60:293–8.

[14] Meola M, Samoni S, Petrucci I, Ronco C. Clinical scenarios in acute
kidney injury: parenchymal acute kidney injury-tubulo-interstitial
diseases. Contrib Nephrol 2016;188:39–47.

[15] Wu T, Peng J, Meng T, et al. Clinicopathological features and prognostic
analysis of 49 cases with crescentic glomerulonephritis. Exp Ther Med
2019;18:3984–90.

[16] Symeonidou C, Standish R, Sahdev A, Katz RD, Morlese J, Malhotra A.
Imaging and histopathologic features of HIV-related renal disease.
Radiographics 2008;28:1339–54.

[17] Dember LM. Amyloidosis-associated kidney disease. J Am Soc Nephrol
2006;17:3458–71.

[18] Ballard DH, De Alba L, Migliaro M, Previgliano CH, Sangster GP. CT
imaging spectrum of infiltrative renal diseases. Abdom Radiol (NY)
2017;42:2700–9.

[19] Purysko AS, Westphalen AC, Remer EM, Coppa CP, Leao Filho HM,
Herts BR. Imaging manifestations of hematologic diseases with renal and
perinephric involvement. Radiographics 2016;36:1038–54.

[20] Zukotynski K, Lewis A, O’Regan K, et al. PET/CT and renal pathology: a
blind spot for radiologists? Part 2–lymphoma, leukemia, and metastatic
disease. AJR Am J Roentgenol 2012;199:W168–74.

[21] Lee JH, Lee GY, Kim SJ, et al. Imaging findings and literature review of
(18)F-FDG PET/CT in primary systemic AL amyloidosis. Nucl MedMol
Imaging 2015;49:182–90.

[22] Morel P, Dupriez B, Herbrecht R, et al. Aggressive lymphomas with renal
involvement: a study of 48 patients treated with the LNH-84 and LNH-
87 regimens. Br J Cancer 1994;70:154–9.

[23] Obrador GT, Price B, O’Meara Y, Salant DJ. Acute renal failure due to
lymphomatous infiltration of the kidneys. J Am Soc Nephrol 1997;
8:1348–54.

[24] Rajakumar V, Balaraman V, Balasubramaniam R, Shankar S, Ganesan
TS, Kurien AA. Lymphoblastic lymphoma presenting as bilateral renal
enlargement diagnosed by percutaneous kidney biopsy: report of three
cases. Indian J Nephrol 2016;26:298–301.


	Bilateral nephromegaly due to direct leukemic cell invasion in the initial and relapse phases of T-cell acute lymphoblastic leukaemia
	1 Introduction
	2 Case report
	3 Discussion and conclusion
	Author contributions
	References


