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ABSTRACT Acute lymphoblastic leukemia (ALL) is a common type of acute leukemia and is
essentially a malignant clonal proliferative disorder of hematopoietic stem cells. Currently,
the widespread application of high-dose chemotherapy combined with allogeneic
hematopoietic stem cell transplantation (allo-HSCT) has significantly improved patient
survival and has become the most effective therapeutic strategy for ALL. However, relapse
remains a major challenge after transplantation. Most relapses occur in the bone marrow,
whereas extramedullary relapse is relatively uncommon, and relapse involving the female
reproductive system is extremely rare. Herein, we report a case of ALL with uterine and

ovarian relapse after allo-HSCT. Extramedullary relapse was confirmed by pelvic mass
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biopsy. The patient subsequently received combined treatment with chemotherapy,
radiotherapy, and chimeric antigen receptor T-cell (CAR-T) immunotherapy, resulting in
complete regression of the uterine and ovarian lesions and achieving clinical remission. It
should be noted that relapse of acute leukemia in the reproductive system after
transplantation can be easily misdiagnosed as a primary malignancy of the reproductive
system. Therefore, accurate differentiation between primary and secondary tumors and
early initiation of effective treatment are essential. In clinical practice, diagnostic accuracy
should be improved by integrating the patient’s clinical history with magnetic resonance
imaging (MRI) findings, thereby avoiding unnecessary surgical trauma and improving

long-term prognosis.

acute lymphoblastic leukemia; allogeneic hematopoietic stem cell transplantation;

extramedullary relapse; malignant tumors of the reproductive system; secondary tumor
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Figure 1 MRI image of recurrence after transplantation (June 5, 2021)

A-C: Coronal (A), sagittal (B) and transverse (C) MRI images of patients with recurrent uterus and ovary after transplantation.

El2 BERSEXRIREINAGRRUIREZLE52021F6 A5 H)

Figure 2 Diffusion-weighted imaging and apparent diffusion coefficient images of recurrence after transplantation (June 5,

2021)

A: Diffusion-weighted imaging shows high signal. B: Apparent diffusion coefficient image shows low signal. The tumor may be

malignant.
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CA199. CEA)YJHEI . IGIRH A ALL B A G F ABESE O RS B B RN R T 3RS g Ko
BRI E RpIA . BEU5 154 H (20234 11 H 1 WA = B S PEZ B Se FEH A ik (LS . PR
HZE2025452H 1 H), BERKBES, 25088).

Figure 3 Pathological results of extramedullary recurrence after transplantation (HE staining)

A: Pelvic mass puncture; B: Fundus stomach body. HE: Hematoxylin and eosin.

B4 BERBEMNELXEEAANUFLER
Figure 4 Immunohistochemical results of extramedullary recurrence after transplantation
A: Positive expression for CD19; B: Positive expression for CD20; C: Positive expression for lymphoid enhancer factor-1; D: Ki-67

proliferation index is about 80%.
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Figure 5 MRI sagittal T -weighted imaging and T,-weighted imaging images of patients with recurrence after

transplantation (November 1, 2023)
A: T,WI; B: T,WIL. MRI images of patients with recurrent uterus and ovaries after transplantation show the disappearance of tumors

in the uterus and bilateral ovarian regions.
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Figure 6 PET-CT images of patients with recurrence after transplantation (June 20, 2024) showing no obvious signs of

malignant tumors
PET/CT: Positron emission tomography and computed tomography.

©Journal of Central South University (Medical Science). All rights reserved.



PRI LA RS AR S T MO R B e, A

1559

2 it e

75%~89% Y BN ALL 83 ML VA7 Al 4R 45 58 42
Z%f (complete remission, CR), {HZEfi5 M KR
L GRS E R S, KA Bk BE A
ghR 2, mARBIRERMIET:, SHEAEFRNH
40%~45%"", BT LA & ALL 9367 i 2Pk .
ALLIRIF G H I b, w4 hBENE Kk . BEsh
2R MBENEREINE K, RSN R R — Rk
MR RIS, T B R GZANHLNE, Z2RTH
X 4 22 Z2 5t (central nervous system, CNS). #KEL4E |
ek, BREE . SEAL4E . CONS 2 ALL$64ME K i 5
(R0, CNS I 2B ] BEASHLAE) 35 5 R BN
PN 3G R G . PR B TRRERS) L i AEE R
HE (#5558 A . Kernig fiF &% Brudzinski fEBH 1) . 1 2
DIRE SR (I ) Bl . A shfsehis . B SH
PRAEBERT) . o S AR ) s . A B
Z | AU, SR B ALL B RESNE KT
REPE M BB, 38 H 22 B B0 s BN 52 AL TG o
N 92 I o S Y RS [ PN T 1 & o e e
B A B R L ALL B4R 200,

TR AT RGBT KBTI,
I BRI B, Wi RME, W5 iR2,
MESRYY o WIS G ST AR S B f4
FFG . MRIE TRAZT6 . 275, 258
AR SERE R, AT X AE S RS . A
WAL VR RO, A AR 2 W rh & 15 A
Mo ABEER “ZEa” AEER. AR
MRI WL B e WA X 22 e AN FL B e, i b A
%, 55 DWIREES, ADC EEALE 5 bbbk
A e R GG MR R AR . i B B
ARG A . MRIGER BT B 2 1 A B 28 i) 6 A
Wi ALL S B8R MG 15 SO0 S5 % (BB %)
HAi kT2 L ALL M XSG —IaIr S, dilE
%5 CR 5 R P47 allo-HSCT; CAR-T B4 allo-HSCT
Wl —FIG 7 . 76 CAR-T #5453 CR iy & & 1
ALL &, allo-HSCT nJ LABH g ZE 53543 R 1Y
TCIRAAF IS, Jacoby SE Ml T 1 611 &M ALL &2
KON R, @i CAR-TIEYFIR1E CR, Kim 217
5, 10 ALL B3 450 i R WA B 5917 1 A 4
Bk, % CCG 1882 i #e e S M iuyr, A3
SR, TEREVIN 40 H WK EBUE K& S E RS IAIE
P HRTBA BT allo-HSCT J5 8640 52 & 10 B 5E 48
M, (B4 1ky7 . B allo-HSCT. bk 40 i b
TNy PR O AT REAE A A 19 iz R 2
T MR RHZE A PUMIETRYT , 46 3 R Z & Sdbtih

J7 . 25T . CAR-TIRYTJa T8 B XU B L X 52
RIRAIE R, BT 2 A T AR R,
PR TCIRAAT

TE KON RESN R R WL R A T A R
GEI R GG, R R R AL, (ER
BRI RERR, HIGIT AR T R G A
Jgeg ) AR E R ZEBIRYT, R 2 BT
FHIRIT . BB RGE Rk ALL B E I
ANE W, ARG AT BE AR R TR, A4
B FR G52 R T BE B — e EEE LAY (A,
FE R ARG V2 G0 1 IR v 7 S0 515 DL
TR AIEA L . AR AR AR A LR MRI
Kt ) M B kA, HRAREINE K Alfig. ALLA:
Bl RGO e R R AT ALL R s, HG i B o S L
M, JCoR . IRIEPER A, R R A ]
W5 UGN S HF ALL 52 K o 1A= 58 3R 5 i & i g 3
G IR S, e R v 2 B s T e
AR . RS, A IR I K SN i B
FEa AR W CA125 . CA199. AFP45EI T, &
5 ) G VT AL e R A B I ) A B AR R i
S R R, R AR BRI T G th T
A RGERESNE R IG IR UL, XHIAYT . B BB
B, ey =, A Reit— SRR R,
HEFTIFE

EETEAR . A SCIRSTORMKEE, 183Uy
S A4 B A B A ORI, g S0
MHRHIENARRER,; Fd4 QRESEM;
Hokdh WIIRT . BRSHEE . PTAEE R B
[F) BB A Y SOAR

Tl sRAER: EHE SRR e

S5 3k

[1] Ganzel C, Wang XV, Rowe JM, et al. At three years, patients
with acute lymphoblastic leukaemia are still at risk for relapse.
Results of the international MRC UKALLXII/ECOG E2993
trial[J]. Br J Haematol, 2020, 191(1): 37-43. https://doi.org/10.
1111/bjh.16616.

[2] Greil C, Engelhardt M, Thorst G, et al. Prognostic factors for
survival after allogeneic transplantation in acute lymphoblastic
leukemia[J]. Bone Marrow Transplant, 2021, 56(4): 841-852.
https://doi.org/10.1038/s41409-020-01101-z.

[3] Spyridonidis A, Labopin M, Schmid C, et al. Outcomes and
prognostic factors of adults with acute lymphoblastic leukemia
who relapse after allogeneic hematopoietic cell transplantation.

An analysis on behalf of the Acute Leukemia Working Party of

©Journal of Central South University (Medical Science). All rights reserved.



1560

PR AR (BE2EI ), 2026, 51(7)  https://xbyxb.csu.edu.cn

(4]

(3]

(6]

(7]

(8]

EBMTI[J]. Leukemia, 2012, 26(6): 1211-1217. hitps://doi.org/10.
1038/leu.2011.351.

Imanaka R, Katayama Y, Iwato K, et al. Acute leukemia
recurring as extramedullary tumors of the ovary following
allogeneic hematopoietic stem cell transplantation[J]. Rinsho
Ketsueki, 2018, 59(1): 58-63. https://doi.org/10.11406/rinketsu.
59.58.

Lucijanic M, Tomasovic-Loncaric C, Stoos-Veic T, et al.
Myeloid sarcoma of the urinary bladder as the presenting
feature of secondary acute myeloid leukemia, successfully
treated with venetoclax and azacitidine[J]. Ann Hematol, 2024,
103(2): 671-672. https://doi.org/10.1007/s00277-023-05529-3.
AN 59 B RN A2 S S AR L A I L B i PR AR A
UG/ITD]. K TAARSE, 2023. https://doi.org/10.27162/d.
cnki.gjlin.2023.004726.

Che Xiaoshan. Clinical characteristics and prognosis of 59
adult patients of relapsed acute lymphoblastic leukemia[D].
Changchun: Jilin University, 2023. https://doi. org/10.27162/d.
cnki.gjlin.2023.004726.

SO LA I E A 1 o S R A 3 ot AN M R AR S
PIREANE K KR, G IR 3R M A AE 45 SR 43 T [D]. At -
Wi K 2%, 2021. https:/doi.org/10.27461/d.cnki. gzjdx. 2021.
003961.
Ge Xinyi. Incidence, risk factors and outcome of
extramedullary relapse after allogeneic hematopoietic stem cell
transplantation in adult acute lymphoblastic leukemia patients.
Hangzhou: Zhejiang University, 2021. https://doi.org/10.27461/d.
cnki.gzjdx.2021.003961.

KRR, FLE, BREE, 45 . RGBT B 5 (R MO A AT i 7 2 PR i
LT 2H B RS ARLIS 1 s BES N A K I R 1 e BU LR AR [].
FR B BL RS M R 2% 7, 2018, 1(3): 30-38. https:/doi. org/10.

[9]

[10]

[11]

[12]

[13]

3760/cma.j.issn.2096-5400.2018.03.006.

Zheng Fengmei, Kong Jun, Zhao Ting, et al. Comparison of
clinical features and treatments of extramedullary relapse after
haploidentical and matched sibling donor allogeneic
hematopoietic stem cell transplantation in acute leukemia
patients[J]. Chinese Journal of Metastatic Cancer, 2018, 1(3):
30-38. https://doi.org/10.3760/cma.j.issn.2096-5400.2018.03.006.
Kopmar NE, Cassaday RD. How I prevent and treat central
nervous system disease in adults with acute lymphoblastic
leukemia[J]. Blood, 2023, 141(12): 1379-1388. https:/doi.
org/10.1182/blood.2022017035.

HHENEE, THE, AR, A LU B R R R IR R I
B2 1T, IfiEZhaz, 2020, 10(3): 373-375. https:/doi.
0rg/10.3969/j.issn.2095-1264.2020.03.20.

Han Lili, DING Bin, GU Qingin, et al. Acute leukemia with
cervical myeloid sarcoma as initial manifestations: a case report
[J]. Anti-tumor Pharmacy, 2020, 10(3): 373-375. https://doi.
org/10.3969/j.issn.2095-1264.2020.03.20.

Padhani AR, Koh DM, Collins DJ. Whole-body diffusion-
weighted MR imaging in cancer: current status and research
directions[J]. Radiology, 2011, 261(3): 700-718. https://doi.
org/10.1148/radiol. 11110474.

Jacoby E, Toren A, Gefen R, et al. CAR-T cell therapy for B-
cell acute lymphoblastic leukemia with a large ovarian
extramedullary mass[J]. Harefuah, 2023, 162(1): 15-18.

Kim JW, Cho MK, Kim CH, et al. Ovarian and multiple lymph
nodes recurrence of acute lymphoblastic leukemia: a case
report and review of literature[J]. Pediatr Surg Int, 2008, 24
(11): 1269-1273. https://doi.org/10.1007/s00383-008-2253-2.

(JAE% 4 FR4E)

©Journal of Central South University (Medical Science). All rights reserved.



