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Abstract 
Background: Acute lymphoblastic leukemia (ALL) represents the most common malignancy in children with an overall cure rate of 85%. 
Relapses occur in 20% of the cases. Commonly, extramedullary relapses (EMRs) involve central nervous system (CNS) or testes. Unusual 
EMRs in ALL are relatively rare reported. Case presentation: The authors present a 24-year-old woman with ALL, who experienced three 
unusual EMRs. In 2007, she was diagnosed with B-cell precursor (BCP)–ALL – high-risk (HR) group, and she was treated according to ALL 
Intercontinental Berlin–Frankfurt–Münster (IC–BFM) 2002/HR Protocol. She entered complete remission (CR). In 2012, a vaginal wall solid 
mass infiltrate occurs. Biopsy concluded for EMR of ALL. Chemotherapy was restarted; the patient responded again with CR. Magnetic 
resonance imaging (MRI) and positron emission tomography/computed tomography (PET/CT) examinations during follow-up revealed 
supraclavicular, mesenteric, and retroperitoneal lymphadenopathies (2014). Pathological examination of the supraclavicular lymph node 
showed a benign pattern: schwannoma. The patient’s evolution worsened, imposing a biopsy from the retroperitoneal tumor which revealed 
a second EMR of ALL. Again, ALL–REZ BFM 2002 Protocol was started, followed by haploidentical mother-to-child peripheral blood 
hematopoietic stem cell transplantation (HSCT). After suffering a few managed complications related to the transplant, our patient achieved 
CR again. In 2017, 10 years after the initial diagnosis, the patient presented for the third time an EMR (gastric wall) and eventually died due 
to progression of the disease. Conclusions: The patient presented an extremely aggressive type of ALL with three unusual EMRs: vaginal, 
retroperitoneal and gastric. 
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 Introduction 

Acute lymphoblastic leukemia (ALL) is the most 
common pediatric malignancy. It represents about 25% 
of all childhood cancers. Overall cure rates for childhood 
ALL improved constantly from the middle of the last 
century due to advances in developing active chemo-
therapeutic drugs, modern protocols and significant impro-
vement of supportive care therapy. Nowadays, event-free 
survival (EFS) rates for this disease range between 75% 
and 85%, and there are some ALL subgroups of patients 
having an overall cure rate greater than 90% [1]. 

Despite of these progresses, relapse of ALL still occurs 
in 15–20% of cases. Most relapsed ALL will maintain the 
initial immunophenotype. Bone marrow (BM) relapse 
remains the main manifestation of treatment failure of 
patients with ALL, but around 5% of ALL relapses occur 
in extramedullary (EM) sites alone. Usually, extramedullary 
relapse (EMR) in patients with ALL involves the brain 
or testis. EMR involving female genitourinary system it is 
more likely in lymphoma, rather than leukemia. Relapse 
of ALL in gynecological organs is extremely rare, 
involving usually the testis, female genital system being 

much more rarely affected [2]. Female genital tract affecting 
is rare in hemato-oncological diseases, including cases of 
ovarian involvement in ALL, with just a few cases being 
reported in the literature. Pelvic masses as sites for EMR 
of ALL are only exceptionally reported in females [3]. 

EMR after hematopoietic stem cell transplantation 
(HSCT) is relatively rare. The incidence of EMR after 
HSCT has been reported to range from 6–20%. In general, 
the incidence of EMR after HSCT is higher in patients 
with ALL than in those with acute myeloid leukemia. A 
recent report showed that the estimated 10-year cumulative 
incidence of EMR after HSCT was 12.9% in patients with 
ALL. The most commonly reported sites in ALL patients 
after HSCT are soft tissue and the central nervous system 
(CNS) and the gastrointestinal (GI) system is an uncommon 
site. There have been only a few case reports of GI relapse 
after HSCT [4]. 

The authors present the case of a teenage girl, who 
was diagnosed and treated for ALL at the Department of 
Pediatric Oncology and Hematology, “Dr. Gavril Curteanu” 
Municipal Clinical Hospital, Oradea, Romania, since 
2007. She was included in the high-risk (HR) group of 
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patients with ALL according to the risk stratification 
criteria for childhood ALL. The patient described here 
had an extremely aggressive evolution of leukemia, and, 
after achieving complete remission (CR), she presented 
three unusual, extremely rare EMRs: first she developed 
a vaginal mass (lymphoblastic infiltrate), then a retro-
peritoneal leukemic relapse, and, finally, lymphoblastic 
infiltrates of gastric wall. The patient died in 2018 due 
to the progression of the disease. 

The aim of this case report is to increase awareness 
to this uncommon relapse sites, as this presentations 
may become a more frequent situation considering that 
the number of ALL long-term survivors is increasing. The 
radiological features help to recognize these lesions but, 
due to the unusual sites, definitive diagnosis can be made 
only by histological analysis, and immunophenotyping. 

This study was approved by the Ethics Committee  
of our Hospital, and written informed consent for data 
access was obtained from the patient’s family. 

 Case presentation 

We report the case of L.D., a 24-year-old female 
from Bihor County (Romania), diagnosed with B-cell 
precursor (BCP)–ALL. The patient experienced a highly 
aggressive form of leukemia, presenting three successive 
EMRs, while in BM remission. 

In October 2007, at the age of 14, she was referred to 
the Department of Pediatric Oncology and Hematology, 
“Dr. Gavril Curteanu” Municipal Clinical Hospital, Oradea 
(Clinical Observation Form No. 8847/2007) presenting 
prolonged fever, malaise, pallor and generalized lymph 
node enlargement. Complete blood count revealed the 
presence of B-lineage lymphoblasts (17%) in the peripheral 
blood and BM aspiration confirmed the presence of blasts 
in a proportion of 96% (Figure 1, a and b). Immuno-
phenotyping analysis revealed positive expression for 
cluster of differentiation (CD) 10, CD19, CD20, CD22, 
CD34, cyCD79a, CD58, CD38, CD9 (Table 1). 

 

Figure 1 – (a and b) Immature lymphoid population, with a mainly insular disposition and a cytomorphological aspect 
of lymphoblasts; most of the lymphoblasts are of average size, nuclear irregularity, cleaved nucleus, homogenous 
distribution of chromatin, presence of nucleoli and reduced, basophilic cytoplasm. Peripheral blood sample; Hematoxylin–
Eosin (HE) staining: (a and b) ×100 (October 2007). 

 

Table 1 – B-cell ALL immunophenotype 

Lymphoid antigen expression Not-expressed antigens 

CD10+; CD19+; CD20+; 
CD22+; CD34+; cyCD79a+; 
CD58+; CD38+; CD9dim+; 
CD45-; CD24- 

cyCD3; cyMPO; CD7; smCD3; 
smIgKappa; cyIgM; CD33; 
smIgM; CD117; CD13; 
smIgLambda 

ALL: Acute lymphoblastic leukemia; CD: Cluster of differentiation; cy: 
Cytoplasmic; MPO: Myeloperoxidase; sm: Surface membrane; Ig: 
Immunoglobulin. 

Cytogenetics was negative. She was diagnosed with 
BCP–ALL, HR group (12% blasts on day 33 of treatment). 
She started chemotherapy according to ALL Intercontinental 
Berlin–Frankfurt–Münster (IC–BFM) 2002 Protocol 
combined with prophylactic cranial radiotherapy (pCRT), 
total dose 12 Gray (induction therapy with Vincristine, 
Prednisone, Cyclophosphamide, Doxorubicin, and L-
Asparaginase, followed by HR’ blocks and maintenance 
therapy with 6-Mercaptopurine, Methotrexate, Prednisone 
and Vincristine; intrathecal Methotrexate was administered 
throughout). She achieved CR and finished the maintenance 
therapy in August 2010. 

During follow-up evaluation, in January 2012, 17 
months after the end of treatment, she presented with an 

oval infiltrative mass, relatively well-defined, measuring 
4/2.8/3 cm, with a parenchymal, non-homogeneous structure, 
showing positive Doppler signal, located most likely in 
the vaginal wall, detected during abdominal ultrasound 
examination. The magnetic resonance imaging (MRI) series 
confirm the presence of a 35/55/45 mm solid tumor located 
at the anterior wall of the vagina, no signs of invasion of 
the adjacent organs, but possible extension to neighboring 
ganglia (bilateral iliac lymphadenopathy) (Figure 2). Cyto-
morphological and flow cytometric immunophenotypic 
findings (CD10+, CD49+) of the tumor biopsy confirmed 
EMR of ALL (Figure 3). 

In January 2012, chemotherapy according to ALL–
REZ BFM 2002 Protocol for relapsed ALL was started 
(S1 risk group: late isolated EMR, non-T immuno-
phenotype) resulting in CR again. After the completion 
of induction phase, MRI reassessment performed in 
September 2012 did not reveal the presence of the 
vaginal tumor; positron emission tomography/computed 
tomography (PET/CT) examination was considered 
appropriate (November 2012) and proved CR (Figure 4, 
a and b). Maintenance therapy was started in August 
2012 and ended in May 2014. 
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In September 2014, five months after the ALL relapse 
treatment ended, abdominal ultrasound routine examination 
showed a retroperitoneal hyperechogenic parenchymal 
mass of 8.4/2.6 cm, with multiple lymphadenopathies inside 
(Figure 5). Abdominal CT confirmed the presence of 
the retroperitoneal mass hinting for possible leukemic 
infiltrates. Investigations were completed with PET/CT 
evaluation showing mesenteric, pelvic, and retroperitoneal 
and supraclavicular metabolically active lymphadenopathy 
(Figure 6, a–c). BM aspirate was negative for leukemia or 
other foreign cells infiltrates. Histopathological examination 
of biopsied left supraclavicular lymph node concluded for 
a benign pattern: schwannoma. The patient’s evolution 
worsened, presenting abdominal pain, subocclusive 
syndrome and pancreatitis, which imposed a biopsy from 
the retroperitoneal tumor, revealing a massive tumor 
infiltrate composed of small cells of lymphoid appearance 
with hyperchromatic nuclei having the following immuno-
histochemistry (IHC) profile: leukocyte common antigen 
(LCA) weak positive, terminal deoxynucleotidyl transferase 
(TdT) intensely positive, immunocytochemical staining 
for Ki67 indicating a very high proliferation index (95%), 
proving a second EMR of ALL (February 2015). ALL–
REZ BFM 2002 Protocol was started again in March 
2015, with CR in April 2015, followed by mother-to-
child HSCT in July 2015 (Italy). 

After HSCT, patient developed a few complications 
related to transplant: acute cutaneous graft-versus-host 
disease (GVHD), cytomegalovirus (CMV) reactivation, 
chronic hepatic GVHD, sepsis, all managed by multi-
disciplinary medical team. 

In 2017, 10 years after the initial diagnosis, the patient, 
now adult, presented the third EMR of ALL involving 
the gastric wall and eventually died due to progression of 
the disease. 

 Discussions 

The aim of initial ALL treatment is induction of 
remission. Patients in CR have no evidence of leukemia 
(normal physical findings, peripheral blood within normal 
ranges, fewer than 5% blasts in BM, absence of detectable 
CNS or EM disease). Nowadays, the 5-year overall survival 
rate of pediatric ALL in developed countries reaches 
85–90% [5, 6]. 

Still, relapse occurs in about 10–15% of these patients 
with ALL, and patients who relapse are more difficult to 
treat. In this stage, the results are comparably worse, with 
long-term survival rates up to only 30–35% [7]. Due to 
the high prevalence among pediatric cancers, relapsed 
ALL represents the main cause of cancer-related deaths 
in children, 10% to 15% of patients with ALL still dying 
of their disease. 

 

Figure 2 – Vaginal tumor. MRI scan: solid tumor of 
35/55/45 mm, situated in the superior 2/3 of the anterior 
vaginal wall, without any signs of invasion of the 
neighboring structures (January 2012). MRI: Magnetic 
resonance imaging. 

Figure 3 – Massive infiltration of lymphoblasts of B- 
cell linage (CD10+ CD49+). Vaginal wall mass biopsy; 
HE staining, ×100 (February 2012). CD: Cluster of 
differentiation; HE: Hematoxylin–Eosin. 

 

 
Figure 4 – Axial and sagittal PET/CT fusion images. No vaginal morpho-
metabolic alterations – complete remission (November 2012). PET/CT: 
Positron emission tomography/Computed tomography. 

Figure 5 – Retroperitoneal mass on ultra-
sound examination (September 2014). 
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Figure 6 – PET image and PET/CT fusion images; axial and coronal plane. Retroperitoneal tumor. ALL relapse. Left 
supraclavicular adenopathy, mesenteric and retroperitoneal metabolically active lymphadenopathy (October 2014). 
PET: Positron emission tomography; CT: Computed tomography; ALL: Acute lymphoblastic leukemia. 

 

It had been demonstrated that non-meningeal EM 
leukemic foci are commonly present in patients during 
apparent continuous CR. Furthermore, many reports have 
documented that the incidence of EM leukemia increases 
with prolonged survival. Certain prognostic factors have 
been established to evaluate ALL after relapse, and the 
identification of such items is essential in common practice 
to assign patients into different risk groups and treatment 
management is tailored accordingly; among this factors, 
the time interval and the site of the relapse together with 
the immunophenotype, are the most generally considered 
parameters. A better prognosis was found in relapse at 
isolated EM sites, such as CNS or testis, while isolated 
BM relapse has a poorer prognosis, and mixed EM and 
BM relapse falls between the two [8]. 

Since widespread leukemic infiltrates have been found 
at necropsy and in studies on children in apparent remission, 
other EM sites, apart from the meninges and testes, could 
well present further problems for therapy [9]. Uncommon 
sites affected in ALL are represented by the female genital 
organs, like the ovaries and cervix. Sahu et al. in a 2015 
article stated that ovarian masses are usually taken as a 
germ cell malignancy in younger girls, even if they were 
previously diagnosed with ALL. A higher level of suspicion 
needs to be kept while assessing these symptoms in ALL 
patients. EMR occurs more commonly in AML, with 
lymph nodes and skin being the more frequent sites 
involved [10]. Also, rarely observed in ALL is the EM 
tissue infiltration as a solid tumor, feature that is common 
of the AML. The medical literature reports the pleura, 
mediastinum, pancreas or spinal cord being rare sites of 
ALL relapse [11]. 

Despite the success of CNS preventive therapy in case 
of ALL, CNS remains the most common site of EMR. 
Several studies mentioned the infiltration of gonads by 

leukemic blasts, demonstrated during autopsy in ALL 
cases [9, 12]. Testicular relapse is far more frequent site 
of EMR when compared with ovaries, Sasidharan et al. 
reported [3]. With only seldom cases reported, implication 
of the female genital tract in hematological cancers is 
rare; and the involvement of the ovary or cervix as an 
isolated clinical primary site of relapse is uncommon 
[13, 14]. Due to abdominal symptoms being indistinct 
and uncharacteristic, patients usually present to a surgical 
or a gynecological office and often the diagnosis is 
obtained after pathological examination of biopsied/ 
resected specimens [10]. In two studies, conducted by 
Pais et al. (23 cases) and Kim et al. (31 cases), ovarian 
involvement in ALL is reviewed [15, 16]. In these surveys, 
it was showed that the average time interval from initial 
ALL diagnosis to the ovarian EMR was 53.7 months 
and no correlation was established between the type  
of cytostatic drug combination used and the risk of 
progressing to ovarian relapse [15]. In another study, 
from 1995, Qamruddin et al., reviewing several autopsy 
reports series, found an incidence of ovarian leukemic 
infiltrates between 11% and 50% compared with 29%  
to 92% incidence of testicular leukemic involvement in 
patients with BM relapse. These findings were described 
post-mortem, and similar data were rarely reported during 
the clinical evolution of ALL. The ovaries and the testis 
represent sites in which the leukemic cell have been 
present from the initial malignant transformation and 
stayed asymptomatic during the course of the ALL [17]. 

Even more rarely reported during the follow-ups of 
female patients treated for ALL is the pelvic relapse. 
Metastatic lymphoblasts invading these regions may find 
favorable conditions for survival and may subsequently 
lead to a recurrence of the disease. Experimental models 
investigating the spread of malignant cells in the 
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peritoneum following intraperitoneal inoculation and 
demonstrating the infiltration of areas rich in “milky 
spots”: gonadal fat, the mesentery or the omentum have 
been reported by Hagiwara et al. and, more recently,  
by Kantekure et al. [18–20]. Only a few cases of pelvic 
ALL relapse are reported in the literature, most of these 
being diagnosed during autopsies. Patients being diagnosed 
ante-mortem with this unusual type of solid mass 
lymphoblastic infiltrate are even rarer, but as a patient  
to present two successive pelvic relapses are really 
exceptional. 

Considering that patients treated with the new chemo-
therapy regimens have a longer survival rate, the pelvic 
EMR of leukemia, now unusual, may become more 
common in female patients with ALL. For this reason, a 
closer monitoring of the pelvic region in girls diagnosed 
with ALL may be required during follow-up [17]. Our 
patient survived for almost a decade after being diagnosed 
with ALL, considering that she was included in the HR 
group from the beginning. First pelvic EMR was diagnosed 
during a routine follow-up ultrasound examination of the 
abdomen. With the exception of ovaries, other pelvic 
relapses are difficult to diagnose in the early stages. A 
useful method to identify them could be pelvic ultrasound, 
but its use as a screening method in monitoring ALL 
requires further evaluation [3, 21]. 

Involvement of the GI tract occurs in approximately 
one quarter of patients with ALL, especially on account 
of relapses, usually being an autopsy finding. Leukemic 
infiltrates are most prevalent in the stomach, ileum and 
proximal colon. According to Ebert & Hagspiel, the main 
causes of death in GI leukemia are hemorrhage, infections 
and necrotizing enterocolitis [22, 23]. 

The most commonly reported sites in ALL patients 
after HSCT are soft tissue and the CNS and the GI system 
is an uncommon site. There have been only a few case 
reports of GI relapse after HSCT [4]. 

With the exception of CNS involvement, other isolated 
EMR sites of ALL are rare and generally involve soft 
tissues, which may be difficult to detect and properly 
diagnose using radiological imaging methods, because the 
CT cannot distinguish between lesions caused by chemo-
therapy and radiotherapy and tumor relapse. 2-Deoxy- 
2-(fluorine-18)fluoro-D-glucose (18F-FDG–PET/CT) is 
a particularly sensitive method in finding the site and 
the metabolic activity of a relapsed cancer lesion. This 
investigation is not generally used for the stadialization 
of acute leukemia but can be of real help in identifying 
BM relapse or unusual EMR. Its application in cases  
of ALL remains limited [24–26]. However, radiological 
features do help in recognizing these lesions; definitive 
diagnosis can be made only by histological analysis and 
immunophenotyping [27]. 

 Conclusions 

Typically, patients with relapsed ALL refer to pediatric 
onco-hematologist due to events related to BM invasion. 
Nevertheless, sometimes the leukemia relapse is involving 
only EM sites, including genital tract or pelvis, much more 
rarely GI tract. Therefore, it requires the involvement 
and awareness of specialists in other areas, such as 
gynecologists, gastroenterologists, radiologists, regarding 

the possibility that leukemia may embrace the appearance 
of solid tumor infiltrates. Our patient presented three 
unusual EMRs, vaginal, retroperitoneal, and gastric, 
considering involvement of female genital tract or GI tract 
by ALL being infrequent. She survived for 10 years to a 
very aggressive type of ALL. The case is presented due 
to its rarity. 

Conflict of interests 
The authors declare that they have no conflict of 

interests. 

References 
[1] Goto H. Childhood relapsed acute lymphoblastic leukemia: 

biology and recent treatment progress. Pediatr Int, 2015, 
57(6):1059–1066. 

[2] Robillard DT, Kutny MA, Chewning JH, Arbuckle JL. Extra-
medullary relapse of acute lymphoblastic leukemia presenting 
as abnormal uterine bleeding: a case report. J Pediatr Adolesc 
Gynecol, 2017, 30(3):431–434. 

[3] Sasidharan PK, Sugeeth MP, Abdul Majeed P, Shaan M, 
Hitha B. Unusual case of ALL with ovarian relapse. Indian J 
Hematol Blood Transfus, 2015, 31(1):148–150. 

[4] Ikeuchi K, Doki N, Takao A, Hishima T, Yamada Y, Konishi T, 
Nagata A, Takezaki T, Kaito S, Kurosawa S, Sakaguchi M, 
Harada K, Yasuda S, Yoshioka K, Watakabe-Inamoto K, 
Igarashi A, Najima Y, Muto H, Kobayashi T, Kakihana K, 
Sakamaki H, Ohashi K. Extramedullary gastric relapse at the 
time of bone marrow relapse of acute lymphoblastic leukemia 
after allogeneic bone marrow transplantation. Intern Med, 
2017, 56(23):3215–3217. 

[5] Pui CH, Evans WE. Treatment of acute lymphoblastic leukemia. 
N Engl J Med, 2006, 354(2):166–178. 

[6] Hunger SP, Lu X, Devidas M, Camitta BM, Gaynon PS, 
Winick NJ, Reaman GH, Carroll WL. Improved survival for 
children and adolescents with acute lymphoblastic leukemia 
between 1990 and 2005: a report from the Children’s Oncology 
Group. J Clin Oncol, 2012, 30(14):1663–1669. 

[7] Ghaderi S, Lie RT, Moster D, Ruud E, Syse A, Wesenberg F, 
Bjørge T. Cancer in childhood, adolescence, and young adults: 
a population-based study of changes in risk of cancer death 
during four decades in Norway. Cancer Causes Control, 
2012, 23(8):1297–1305. 

[8] Cecalupo AJ, Frankel LS, Sullivan MP. Pelvic and ovarian 
extramedullary leukemic relapse in young girls: a report of 
four cases and review of the literature. Cancer, 1982, 50(3): 
587–593. 

[9] Reid H, Marsden HB. Gonadal infiltration in children with 
leukaemia and lymphoma. J Clin Pathol, 1980, 33(8):722–
729. 

[10] Sahu KK, Prakash G, Sanamandra P, Khadwal A, Dey P, 
Sharma P, Varma SC, Malhotra P. An unusual site of acute 
lymphoblastic leukaemia relapse: challenge for gynaecologists. 
J Obstet Gynaecol India, 2016, 66(Suppl 2):656–661. 

[11] Disel U, Yavuz S, Paydas S, Sahin B, Zeren H. Extramedullary 
relapse in the pleura in acute promyelocytic leukemia. Leuk 
Lymphoma, 2003, 44(1):189–191. 

[12] Himelstein-Braw R, Peters H, Faber M. Morphological study 
of the ovaries of leukaemic children. Br J Cancer, 1978, 38(1): 
82–87. 

[13] Kazi S, Szporn AH, Strauchen JA, Chen H, Kalir T. Recurrent 
precursor-B acute lymphoblastic leukemia presenting as a 
cervical malignancy. Int J Gynecol Pathol, 2013, 32(2):234–
237. 

[14] Lyman MD, Neuhauser TS. Precursor T-cell acute lymphoblastic 
leukemia/lymphoma involving the uterine cervix, myometrium, 
endometrium, and appendix. Ann Diagn Pathol, 2002, 6(2): 
125–128. 

[15] Pais RC, Kim TH, Zwiren GT, Ragab AH. Ovarian tumors  
in relapsing acute lymphoblastic leukemia: a review of 23 
cases. J Pediatr Surg, 1991, 26(1):70–74. 

[16] Kim JW, Cho MK, Kim CH, Kang WD, Kook H, Kim YH, Choi HS, 
Kim SM. Ovarian and multiple lymph nodes recurrence of 
acute lymphoblastic leukemia: a case report and review of 
literature. Pediatr Surg Int, 2008, 24(11):1269–1273. 



Cristian Nicolae Sava et al. 

 

254 

[17] Qamruddin K, Hassan S, Khurshid M. Case of pelvic relapse 
in a child suffering from acute lymphoblastic leukemia. J Pak 
Med Assoc, 1995, 45(7):193–194. 

[18] Hagiwara A, Takahashi T, Sawai K, Taniguchi H, Shimotsuma M, 
Okano S, Sakakura C, Tsujimoto H, Osaki K, Sasaki S, 
Shirasu M. Milky spots as the implantation site for malignant 
cells in peritoneal dissemination in mice. Cancer Res, 1993, 
53(3):687–692. 

[19] Kantekure K, Cossor F, Miller KB, Pilichowska ME. A unique 
case of relapsed B-acute lymphoblastic leukemia/lymphoma 
as an isolated omental mass. Case Rep Hematol, 2014, 
2014:425163. 

[20] Tsujimoto H, Takahashi T, Hagiwara A, Shimotsuma M, 
Sakakura C, Osaki K, Sasaki S, Shirasu M, Sakakibara T, 
Ohyama T, Sakuyama A, Ohgaki M, Imanishi T, Yamasaki J. 
Site-specific implantation in the milky spots of malignant cells 
in peritoneal dissemination: immunohistochemical observation 
in mice inoculated intraperitoneally with bromodeoxyuridine-
labelled cells. Br J Cancer, 1995, 71(3):468–472. 

[21] Endres L, Tit DM, Bungau S Cioca G, Daim MA, Buhas C, 
Pop O, Sava C. Markers usefulness in the melanic metastatic 
cellular epitops identification in the sentinel lymph node. 
Rev Chim (Bucharest), 2018, 69(12):3675–3679. 

[22] Ebert EC, Hagspiel KD. Gastrointestinal manifestations of 
leukemia. J Gastroenterol Hepatol, 2012, 27(3):458–463. 

[23] Bembea M, Patocs A, Kozma K, Jurca C, Skrypnyk C.  
Y-chromosome STR haplotype diversity in three ethnically 
isolated population from North-Western Romania. Forensic 
Sci Int Genet, 2011, 5(3):e99–e100. 

[24] Su K, Nakamoto Y, Nakatani K, Kurihara K, Hayakawa N, 
Togashi K. Diffuse homogeneous bone marrow uptake of 
FDG in patients with acute lymphoblastic leukemia. Clin Nucl 
Med, 2013, 38(1):e33–e34. 

[25] Tan G, Aslan A, Tazeler Z. FDG-PET/CT for detecting relapse 
in patients with acute lymphoblastic leukemia. Jpn J Clin 
Oncol, 2016, 46(1):96–97. 

[26] Hangai M, Watanabe K, Shiozawa R, Hitawari M, Ida K, 
Takita J. Relapse acute lymphoblastic leukemia with unusual 
multiple bone invasions: a case report. Oncol Lett, 2014, 7(4): 
991–993. 

[27] Narang V, Dhiman A, Garg B, Sood N. Female genital tract 
involvement in acute lymphoblastic leukemia: a rare case 
report. J Clin Diagn Res, 2016, 10(12):ED09–ED10. 

 
 

 
 
 
 
 
 
Corresponding authors 
Cristian Nicolae Sava, Lecturer, MD, PhD, Department of Medical Disciplines, Faculty of Medicine and Pharmacy, 
University of Oradea, 1 December Square, 410068 Oradea, Bihor County, Romania; Phone +40722–267 945,  
e-mail: cristian.sava2004@gmail.com 

Maria Claudia Jurcă, Lecturer, MD, PhD, Department of Preclinical Disciplines, Faculty of Medicine and Pharmacy, 
University of Oradea, 1 December Square, 410068 Oradea, Bihor County, Romania; Phone +40744–671 306,  
e-mail: claudiajurca70@yahoo.com 
 
 
 
 
 
 
Received: June 26, 2018 

Accepted: April 18, 2019 
 
 


