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Introduction 
Extramedullary relapse of acute lymphoblastic leukemia (ALL) 

after allogeneic hematopoietic stem cell transplantation (HSCT) is 
infrequent with rates of extramedullary involvement reported in 11% 
[1]. In general, the sites of extramedullary relapse are mainly the central 
nervous system (CNS) and testis, which are so called sanctuary sites, 
that are protected from systemic chemotherapy by biological blood 
barriers (CNS) or distinct growth condition (lower temperature, 
testis) [2]. In sites of extramedullary relapse, either renal involvement 
or pancreatic infiltration of leukemic cells after HSCT is very rare. 
Concurrent involvement of two solid organs after HSCT has not been 
described.

Case Report
A 17-year-old male was diagnosed with acute lymphoblastic 

leukemia (ALL; chimeric transcription factor 3 (TCF3)/pre-B cell 
leukemia homobox 1 (PBX1) fusion transcript+) in October, 2006. 
He underwent three rounds of myeloablative allogeneic CBT to treat 
BM relapse. He suffered a third BM relapse 6 months after the fourth 
cord blood transplantation (CBT). He was treated with multidrug 
chemotherapy, but did not achieve hematological complete remission 
(CR) in the bone marrow (BM). Because his physical condition and 
level of organ tolerance were both not so damaged (even after three 
rounds of myeloablative CBT), we performed HSCT in November, 
2010, using T cell-repleted haploidentical BM cells donated by his 
mother. The patient was treated with low-dose cytarabin and etoposide 
before receiving a myeloablative condition in gregimen (fuldarabine 25 
mg/m2×4, etoposide 30 mg/kg×1, and cyclophosphamide 60 mg/kg×2) 
prior to transplantation. However, an increased number of leukemic 
cells and chimeric TCF3/PBX1 fusion transcripts were detected in the 
BM 2 months later; therefore, the immunosuppressants (prednisolone; 
PSL and tacrolimus) were tapered rapidly and discontinued. The patient 
then received a donor lymphocyte infusion (DLI; 5×106/kg CD3+ cells 
from his mother). After the DLI, he achieved molecular remission and 
received PSL to control graft-versus-host disease (GVHD). Chimeric 

TCF3/PBX1 fusion transcripts were detected in the BM 6 months after 
the DLI, despite hematological CR. Therefore, we tried to taper the 
PSL to suppress the progression of GVHD. However, he repeated the 
exacerbation of interstitial pneumonitis due to chronic GVHD when 
PSL was decreased. Twenty months after the haploidentical BMT the 
patient complained of severe abdominal pain. Complete blood picture 
showed leukocyte count, 13,450/μL with 0% blasts, hemoglobin, 13.5 
g/dL, and platelet count, 123,000/μL. Serum creatinine and amylase 
levels were within normal limit, serum lactate dehydrogenase was 
markedly elevated (1,505 U/L; normal, 106 to 221 U/L). Urinalysis 
showed no proteinuria, hematuria, or pyuria. Urine culture detected 
neither bacteria nor fungus. Abdominal computed tomography (CT) 
revealed enlargement of the pancreas with hypo-attenuating mass 
lesions (Figure 1a), and bilateral nephromegaly (left > right) with 
multiple, nodular hypo-attenuating cortical masses (Figure 1b). No 
mass lesions were detected on the abdominal CT performed 3 months 
earlier. Scintigraphy with 67Ga citrate showed diffuse accumulations in 
the tail of the pancreas and in the left kidney (Figure 1c). No increase 
in the number of leukemic cells was evident in BM by flow cytometric 
and fluorescence in situ hybridization (FISH) analysis, although 
amplified chimeric TCF3/PBX1fusion transcripts were detected. Since 
there was no evidence of infection, the patient was diagnosed with 
extramedullary relapse. No CNS or testicular involvement was detected. 

Abstract 
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involvement [6]. CNS and testicular relapses never occurred in this 
patient. Extramedullary relapse developed 18 months after the DLI, 
despite continued hematological CR in the BM. Thus, DLI after HSCT 
prevented BM relapse, but not extramedullary relapse.

Extramedullary relapse of ALL after allogeneic HSCT occurs in 11% 
of cases [1]. The CNS and testes are the main sites of extramedullary 
relapse. These so-called “sanctuary sites” are protected from the effects 
of systemic chemotherapy by biological blood barriers (in the case of 
the CNS) or distinct growth conditions (e.g., the lower temperature 
in the testis). However, an unusual extramedullary involvement of 
leukemic cells was observed in the current patient. Renal involvement 
of leukemic cells after HSCT is an uncommon feature of extramedullary 
relapse in ALL, and only six cases have been reported [7-11]. Pancreatic 
infiltration by leukemic cells after HSCT is very rare, with only one case 
reported to date [12]. Concurrent involvement of both organs after 
HSCT has never been described. Like the sanctuary sites, it is possible 
that these organs are protected from the various anti-leukemic therapies 
by some biological effects [2]. Indeed, the kidney tubulo-interstitiumis 
reported to be a site of immune privilege, which is not fully accessible 
to cytotoxic T lymphocytes [13]. Therefore, the unusual extramedullary 
relapse observed in our patient might indicate the presence of specific 
biological features of his leukemic cells to infiltrate into the kidney and 
pancreas, such as receptors or adhesion molecules, on his leukemic cells 
that have high affinity for these organs.

Extramedullary relapse in ALL usually precedes BM relapse. There 
are two possible explanations for this: 1) the recruitment of activated 
cytotoxic T lymphocytes to leukemic organs is not fully operative 
or is delayed; 2) some types of leukemic cell have a high affinity for 
extramedullary sites, possibly due to the presence of specific receptors 
or adhesion molecules. For example, high expression of CXCR4 (a 
chemokine receptor important for the extravasation and trafficking 
of lymphocytes) by leukemic cells predicts extramedullary organ 
infiltration in childhood ALL [14]. Interestingly, some ALL patients 
treated with allogeneic HSCT undergo extramedullary relapse after 
DLI, but with a longer time lag between extramedullary and BM relapse 
than that observed in non-transplanted patients (who frequently 
experience BM relapse soon after extramedullary relapse) [11]. The 
current patient maintained hematological CR in the BM for 21 months 
after DLI. Although he died of infection 3 months after extramedullary 
relapse, he still maintained hematological CR in the BM. The continued 
hematological CR in the BM might be due to the relatively specific 
activity of the infused donor T cells within the hematopoietic tissues. 
DLI may trigger the recruitment of activated cytotoxic T lymphocytes, 
which suppress the growth of residual leukemic cells at medullary sites; 
however, the anti-leukemic effects of activated cytotoxic T lymphocytes 
within extramedullary sites might not be sufficient to inhibit the growth 
of residual leukemic cells.

In conclusion, the current patient showed an unusual pattern of 
extramedullary relapse, involving both the kidney and the pancreas, 
18 months after DLI while maintaining hematological CR in the BM. 
This case suggests that alloimmune intervention may have an effective 
and long-lasting anti-leukemic effect at medullary sites. However, the 
anti-leukemic effects of donor leukocytes at extramedullary sites may 
be limited, and some types of leukemic cell might have a high affinity 
for specific organs that are protected by biological barriers. Further 
investigations are necessary to clarify the anti-leukemic effects of DLI 
after HSCT and the relationship between the characteristics of leukemic 
cells and their preferred sites of extramurally infiltration.

Daily administration of prednisolone and weekly administration of 
vincristine (VCR) were started to reduce the mass lesions and clinical 
symptoms. Two months later, the extramedullary lesions showed a 
significant reduction in size (Figures 2a and 2b) and hematological CR 
in BM was maintained. His performance status had been kept in grade 
1. Unfortunately, 3 months after the extramedullary relapse, the patient 
suddenly died of septic shock due to Klebsiella pneumoniae infection. 
Autopsy was not done.

Discussion
The results from several large-scale studies indicate that 20-

25% of patients with ALL relapse might achieve remission after 
immunoadoptive therapy, including DLI, after allogeneic HSCT [3-5]. 
The current patient received three rounds of CBT before BMT, and 
BM relapse occurred within 6-8 months of each round. Therefore, we 
performed haploidentical BMT. Although molecular relapse occurred 
2 months later, an immediate DLI achieved molecular remission in the 
BM, and maintained cytological remission for 21 months. ALL with 
the t(1;19)/TCF3-PBX1 is reported to have higher incidence for CNS 

a                                                             c
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Figure 1: Abdominal CT scan and 67Ga scintigraphy at the onset of 
extramedullary relapse. Abdominal CT scan showed the enlargement of 
pancreas with hypoattenuating mass lesions (a) and bilateral nephromegaly 
(left > right) with multiple, nodular hypoattenuating cortical masses (b). 67Ga 
scintigraphy showed diffuse accumulation in the tail of pancreas and left kidney (c).

a

b

Abdominal CT scan showed hypoattenuating mass at pancreas (a) and multiple, 
nodular hypoattenuating cortical masses around bilateral kidneys (b) were 
significantly reduced in size. 

Figure 2: Abdominal CT scan two months after the treatment.
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