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Abstract

Primary lymphoma of the female genital tract (PLFGT) is a rare type of extranodal

lymphoma. In this retrospective study from the International Extranodal Lymphoma

Study Group, we analyzed clinical data from 60 women diagnosed with PLFGT be-

tween 1982 and 2012. The median age was 52 years. Limited stage, as defined by

the Ann Arbor and FIGO staging systems, was observed in 55% and 63% of cases,

respectively. The uterus was the primary site of lymphoma in 25 cases, with the

ovaries as the second most common site (n = 24). The most common histological

subtype was diffuse large B-cell lymphoma (DLBCL, n = 44), followed by follicular

lymphoma and marginal zone lymphoma (6 patients each). Two patients received

surgery alone as first-line therapy, while 58 underwent systemic therapy, 16

following major surgery. Thirteen patients received consolidation radiotherapy and

six were given central nervous system (CNS) prophylaxis. Twenty patients had

disease progression or recurrence. Six patients with DLBCL (14%) experienced CNS
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relapse, which was the only site of recurrence in five of them. All but one patient

with CNS relapse had primary ovarian involvement, and three had bulky disease;

none of these patients had received CNS prophylaxis. With a median follow-up of

60 months, the median overall survival of the DLBCL cohort was approximately

13 years, with a 5-year survival rate of 77%. In multivariable analysis, advanced

disease according to the FIGO system was the only parameter significantly associ-

ated with shorter overall, cause-specific, and progression-free survival in patients

with DLBCL.
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1 | INTRODUCTION

Primary lymphoma of the female genital tract (PLFGT) is a rare

condition, accounting for about 1.5% of all non-Hodgkin lymphomas

and 0.5% of all malignant genital tract tumors.1 The female genital

tract is secondarily involved in 7%–30% of cases of disseminated

lymphomas.2,3 To date, few series of patients with PLFGT have been

published and most of them refer to sporadic cases.1–29

PLFGT incidence has increased in the last 40 years, especially in

the period from 1997 to 2007.30 PLFGT typically affects middle-aged
women over 40 years of age. Although the pathogenesis is poorly

known, a protective role of female hormones and menstrual periods

has been hypothesized. Furthermore, a possible relationship between

chronic inflammation/infection and uterine lymphoma has been

reported.31,32

Common clinical manifestations include vaginal bleeding, pelvic

masses, vaginal discharge, and abdominal pain, which can mimic other

genital tract malignancies; systemic B symptoms are quite rare.33,34

Occasionally, otherwise asymptomatic PLFGT can be detected

through routine gynecologic screening.2,35 The uterus and ovaries are

the most commonly involved sites in PLFGT,34 and diffuse large B cell

lymphoma (DLBCL) is the most common histological subtype.7

Currently, there is no standard treatment for PLFGT. In the past,

localized therapies such as radiotherapy and/or surgery were the

primary treatment strategies for early-stage (stage I-II) disease.

Systemic therapy, often based on the histological subtype, was

reserved for advanced-stage (stage III-IV) cases. For younger pa-

tients, immunochemotherapy alone was recommended for early

stages to preserve reproductive function.2,7,10 The most common

first-line regimen includes anthracycline-based therapies (like CHOP

regimen: cyclophosphamide/doxorubicin/vincristine/prednisone)

with anti-CD20 monoclonal antibody (rituximab).16 However, some

studies suggest a conservative approach with local resection followed

by adjuvant radiotherapy, which has shown effective long-term local

control.36 This approach, however, requires validation with larger

cohorts before widespread clinical application.

This retrospective analysis aims to provide an overview of the

clinical and histological features, diagnostic approaches, treatment

strategies, and outcomes of PLFGT patients observed from 1982 to

2012.

2 | MATERIALS & METHODS

2.1 | Patients

IELSG35 is an exploratory multicenter retrospective observational

study enrolling patients diagnosed with PLFGT. The main endpoints

were: (1) to describe the presenting clinical and histopathologic

features, (2) to assess treatment outcomes including response rate,

progression-free survival (PFS), cause-specific survival (CSS), and

overall survival (OS). This study was closed prematurely due to a

failure to meet the accrual target. The study was conducted in

accordance with the current version of the Declaration of Helsinki

and approved by the appropriate Institutional Research Board and

Ethic Committee, according to local regulations.

Data on patient characteristics and outcomes were extracted by

study investigators from electronic medical records or clinical charts.

The extracted information included age, sex, comorbidities (gyneco-

logical diseases), lymphoma features (origin site, histology, stage), and

biochemical parameters (beta-2 microglobulin, LDH, hemoglobin, and
serology for HIV, hepatitis C and B). Treatment details, along with

response rates, relapse rates, and mortality, were also recorded.

The histological diagnosis was based on the WHO 2008 classi-

fication.37 The primary site was defined as the gynecological site with

the largest lesion. The cut-off size for defining a bulky lesion

was 7 cm.

Two separate staging modalities were used: the modified Ann

Arbor system, recommended for lymphoma staging by the Lugano

Classification,38 and the International Federation of Gynecology and

Obstetrics (FIGO) system, currently used for gynecological cancers.39

Since the latter varies in detail for each gynecological site,39,40 we

adopted the simpler form proposed for general use in all gynecological

lymphomas, with the following definitions: stage I, tumor restricted to

the lining and deeper tissue of the involved organ (including bilateral

ovarian involvement); stage II, spread by contiguity to immediately
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contiguous tissues; stage III, involvement of regional lymph nodes;

and stage IV, presence of distant involved sites.2

In our analysis, we separated patients with localized and

advanced disease by dichotomization (stage I-II vs. stage III-IV) of
either the Ann Arbor or the FIGO system.

2.2 | Statistical analyses

PFS was calculated from diagnosis until lymphoma progression or

death from any cause, CSS until death from lymphoma or its treat-

ment, and OS until death from any cause.41 Survival probabilities

were estimated using the Kaplan-Meier method.42 Optimal cut-
points for continuous variables were estimated on the receiver

operating characteristic curves by the Liu method. The log-rank test

was used for univariable analysis of risk factors (dichotomized age,

ECOG performance status, anatomic location, Ann Arbor stage, FIGO

stage, bulky disease, LDH levels, international prognostic index (IPI)

score, type of frontline therapy). Multivariable analysis, with esti-

mation of hazard ratio and its 95% confidence interval (95% CI), was

performed by stepwise backward Cox regression including each

factor significantly associated with outcomes at univariable analysis.

Differences between the frequencies of categorical data were

assessed by the chi-square test or Fisher exact test as appropriate. A
p-value <0.05 was considered statistically significant. Statistical

analysis were conducted using the Stata 18.0 software (StataCorp,

College Station, TX).

3 | RESULTS

3.1 | Study population

The study included 60 women diagnosed with PLFGT between 1982

and 2012 from seven different cancer centers across seven countries

(Italy, Spain, Chile, Saudi Arabia, Argentina, Israel and Switzerland).

Patient clinical characteristics at presentation, are summarized in

Table 1.

DLBCL was the most common subtype, occurring in 44 patients,

followed by follicular lymphoma (FL) and marginal zone lymphoma

(MZL) (6 patients each), Burkitt Lymphoma (BL) (n = 2) and periph-

eral T cell lymphoma (PTCL) (n = 2).

In 57 patients the histological diagnosis was obtained by biopsy

taken from the involved genital tract organ, in the remaining 3 pa-

tients, the diagnostic biopsy was performed in extra-gynecological
tissues (namely, skin infiltrated by contiguity, a regional involved

lymph node and the bone marrow, in one patient each).

The median age at diagnosis was 52 years (range: 25–94 years).

The most common main presentation sites were the uterus and ovary

(approx. 40% each). Forty-five patients had involvement of a single

gynecological organ, while 5 had simultaneous involvement of the

ovary and uterus, with lymphoma extending to the vagina in 2 of

TAB L E 1 Patient's characteristics (n = 60).

N Percent (%)

Age at diagnosis

≤40 years 15 25

41–55 years 18 30

56–70 years 14 23

>70 years 13 22

Performance status (ECOG)

0 46 77

1 14 23

Stage (according to FIGO staging)

localized 38 63

advanced 22 37

Stage (according to Ann Arbor staging)

I-II 33 55

III-IV 27 45

Menopausal status

Yes 28 47

No 22 37

Unknown 10 16

Bulky disease

Yes 29 48

No 27 45

Unknown 4 7

Primary gynecological site

Ovary 24 40

Uterus corpus 12 20

Uterus cervix 13 22

Vagina 10 17

Vulva 1 2

Lymphoma subtype

DLBCL 44 73

MZL 6 10

FL 6 10

PTCL 2 3

BL 2 3

Symptoms

B symptoms 16 27

Gynecological symptoms 18 30

Bleeding 17 28

Vaginal itching 2 3

Vaginal swelling 1 2

(Continues)
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those cases. Two subjects had concurrent ovarian and vaginal

involvement, 5 had involvement of the uterus and vagina, and 1 had

involvement of the uterus and vulva. Twenty-four patients had extra-
gynecological sites involved (7 in bone marrow, 4 in serous mem-

branes, 2 in muscle/skin, 4 in the intestinal tract, 2 in the liver, 2 in

the spleen, 1 with involvement of the epidural space and breast, and

4 in the kidney/adrenal glands/bladder). Additionally, 29 (48%) pa-

tients had bulky disease.

Moreover, four patients had a previous diagnosis of malignancy:

one with localized cutaneous basal cell carcinoma, two with early-
stage colon carcinoma, one with unspecified epithelial carcinoma,

and acute myeloid leukemia. Five subjects had autoimmune diseases

(rheumatoid arthritis in one case, autoimmune thyroiditis in another,

and three cases were unknown), while four had previous gynecological

diseases: atrophic vulvovaginitis (n = 1), cervical intra-epithelial
neoplasia grade 2 (n = 1), condyloma acuminatum (n = 1), and one

patient underwent fallopian tube resection for an unknown reason.

3.2 | Treatment outcome

Table 2 describes the initial treatment strategies.

Two patients underwent surgery alone as first-line therapy. One,
diagnosed with stage II vaginal FL, underwent bilateral hystero-
ovariectomy. The other, diagnosed with extranodal MZL of the

uterus, received radical surgery. At a median follow-up of 10 years,

both patients are alive and disease-free.
Fifty-eight patients received systemic treatment alone (n = 29)

or with local therapy (previous surgery (n = 16) or previous/subse-

quent radiotherapy (RT) (n = 13)). The median radiation dose

administered was 36 Gy (range: 20–40 Gy), with the irradiation field

targeting the primary gynecological site in all but one case, where the

lumbar/sacral site was irradiated.

Forty-seven patients received a CHOP-like regimen, with 30 of

them also receiving anti-CD20 (rituximab). Alkylating-based regi-

mens (cyclophosphamide/prednisone/vincristine (CVP) or Chlor-

ambucil) were administered in 6 cases, with three of them combined

with rituximab. More aggressive sequential regimens (Burkitt-like
regimen) were used in 2 BL cases. Two patients were treated with

rituximab alone, and 1 received a vinca alkaloid-based regimen.

Twenty-five of 29 (86%) patients treated with (immuno-)
chemotherapy alone achieved a complete response (CR), 1 had a

partial response (PR), 1 remained in stable disease and 2 progressed

either at the end or during first-line treatment.

Among the 29 patients treated with combined therapy, 26

responded (23 CR and 3 PR), and 3 experienced disease progression.

Specifically, 14 out of 16 patients treated with surgery and chemo-

therapy responded (13 CR and 1 PR), resulting in an overall response

rate (ORR) of 87%, with 2 cases of progression. Additionally, 12 out

of 13 patients treated with chemotherapy and radiotherapy

responded (10 CR and 2 PR), yielding an ORR of 92%, with only 1

case of progression.

3.3 | Progression and risk assessment of CNS
relapse

Overall, with a median follow-up of 5 years (IQR, 2.67–7.99), 20

patients experienced relapse or progression. Among two patients

treated with surgery alone as first-line therapy, one relapsed at

18 months from surgery; a second-line systemic therapy with ritux-

imab and Chlorambucil followed by rituximab of maintenance was

performed resulting in CR.

In the subgroup of patients receiving systemic therapy as first-
line treatment, 19 experienced relapse or progression after a me-

dian of 7.35 months (range 0.45–86) from the start of chemotherapy.

Ten out of these 19 patients received second-line therapy: 3 with

high-dose cytarabine-containing regimens, 2 with high-dose metho-

trexate-based regimens for central nervous system (CNS) relapse,

and 5 with standard-dose chemotherapy (including 1 purine analog

agent, 1 bendamustine, 1 etoposide, and 2 anthracycline-based

T A B L E 1 (Continued)

N Percent (%)

No gynecological symptoms 15 25

Abdominal pain 10 17

Others 6 10

CNS-IPI

Low risk 36 60

Intermediate risk 16 27

High risk 8 13

Abbreviations: BL, Burkitt Lymphoma; CNS-IPI, central nervous system
international prognostic index; DLBCL, diffuse large B-cell lymphoma;
FL, follicular lymphoma; MZL, marginal zone lymphoma; PTCL,

peripheral T cell lymphoma.

TAB L E 2 First line treatment (n = 60).

First-line therapy N %

Surgery alone 2 3

Chemotherapy alone 29 48

Combined therapy 29 48

Surgery and chemotherapy 16 27

Chemotherapy and RT 13 22

Chemotherapy regimen

CHOP-Like 17 28

R-CHOP-like 30 50

CVP or chlorambucil 3 5

R-CVP or R-chlorambucil 3 5

Others 5 8

Abbreviation: CPV, cyclophosphamide/prednisone/vincristine
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regimens). One patient underwent high-dose chemotherapy followed
by autologous stem cell transplantation (HDC/ASCT) as consolida-

tion treatment, and 2 received radiotherapy consolidation at the

relapse site. Among the 10 patients treated at relapse or progres-

sion, six died (5 due to progression and 1 due to infection), 1 was lost

to follow-up, and 3 were still alive at the time of database lock. Eight

of 9 no-treated patients at the first relapse/progression moment

died after a median time of 25.5 days, one was lost at progression

time.

Seven patients (12%) received CNS prophylaxis: five with intra-

venous high-dose methotrexate, with or without intrathecal admin-

istration, and two with intrathecal methotrexate only. Among these

patients, three had a low-risk CNS-IPI score43 (including the one with
epidural BL), three were at intermediate risk, and one was at high

risk.

Overall, six patients experienced CNS relapse: five with isolated

CNS relapse and one with concurrent CNS and systemic relapse.

None of these patients had prior CNS prophylaxis. According to the

CNS-IPI, three were high-risk, two were low-risk, and one was

intermediate-risk.
All patients with CNS relapse had DLBCL, with primary ovarian

involvement in five and vaginal/uterine involvement in one. Four

patients had multiple extranodal sites involved at diagnosis, including

renal involvement (two patients) and adrenal involvement (one pa-

tient). Three had bulky disease at diagnosis, and 4 had advanced

stage. All but one died due to the CNS progression after a median of

26 days from relapse (range 1–1125 days). In comparison with other

DLBCL patients, those with CNS relapse had a higher rate of elevated

LDH at presentation (80% vs. 21%, p = 0.019) and higher frequency

of high-intermediate to high IPI scores (80% vs. 30%, p = 0.052).

3.4 | Survival

After a median follow-up of 5 years (IQR, 2.67–7.99), 45 patients

(75%) were alive, with 43 in CR and 2 with active disease at the time

of database lock. Fifteen patients (25%) died: 12 from lymphoma

progression, 1 from infection, 1 from colon carcinoma relapse

(diagnosed before lymphoma), and 1 from a non-lymphoma-related
cause. No cases of secondary malignancy were observed.

In the entire cohort, the median OS was over 12 years, and the

median PFS was not reached. However, time-related endpoints var-

ied among histological subtypes, although the differences were not

statistically significant (Table 3).

Univariable and multivariable analyses of risk factors associated

with outcomes were performed for the largest group of DLBCL pa-

tients (n = 44). In the univariable analysis, advanced FIGO stage

(p = 0.0124), elevated LDH (p = 0.0465), and high-intermediate and

high-risk IPI scores (p = 0.0061) were significantly associated with

poorer OS. Advanced FIGO stage (p = 0.0059), elevated LDH

(p = 0.0300), and high IPI score (p = 0.0004) were significantly

associated with poorer CSS, along with Ann Arbor stage IV

(p = 0.0412) and frontline treatment without rituximab (p = 0.0361).

Advanced FIGO stage (p = 0.0050), elevated LDH (p = 0.0102), high

IPI score (p = 0.0038), and treatment without rituximab (p = 0.0157)

were also associated with shorter PFS. In the multivariable analysis,

FIGO stage remained the only statistically significant prognostic

factor for OS, CSS, and PFS (Table 4).

4 | DISCUSSION

PLFGT is a rare entity, accounting for 0.2%–1.1% of all extranodal

lymphomas.33 To date, few series of patients with PLFGT have been

published, with most reports describing sporadic cases.1–19

Our report on 60 PLFGT cases is one of the largest in the

literature. The clinical characteristics of our cohort were similar to

those previously reported,33,44 and our study has several obvious

limitations: it is retrospective, with a limited sample size and includes

different histologies. Additionally, the wide time span resulted in

remarkable heterogeneity of treatments, including therapies admin-

istered in the pre-rituximab era. Furthermore, all diagnostic biopsy

date back over 10 years ago, when molecular subtypes and genomic

profile of DLBCL were not assessed as they are today. These factors

are now recognized as prognostic and can identify cases at higher risk

of CNS relapse.

However, certain findings could impact patient management and

merit further discussion.

According to the Ann Arbor system, more than half of the pa-

tients (55%) had localized disease (stage I-IIE), while 45% had

TAB L E 3 Time-related endpoints according to histological subtypes (n = 60).

Histology (n)

Overall survival Progression-free survival Cause-specific survival

Median (years) 5-year OS (95% CI) Median (years) 5-year PFS (95% CI) Median (years) 5-year CSS (95% CI)

DLBCL (44) 10.1 78% (60%–89%) n.r. 65% (47%–79%) n.r. 78% (60%–89%)

MZL (6) n.r. 100% n.r. 83% (27%–97%) n.r. 100%

FL (6) 12.7 67% (19%–90%) 1.5 50% (11%–80%) 12.7 67% (19%–90%)

BL (2) n.r. 100% n.r. 100% n.r. 100%

PTCL (2) 4.8 0% 1.7 0% n.r. 100%

Abbreviations: BL, Burkitt Lymphoma; DLBCL, diffuse large B cell lymphoma; FL, follicular lymphoma; MZL, marginal zone lymphoma; n.r., not reached;

PTCL, peripheral T cell lymphoma.
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disseminated disease. Conversely, according to the FIGO staging,

63% of patients had limited disease and 37% had advanced disease.

In the few older studies directly comparing these two staging sys-

tems,1,45 the Ann Arbor appeared to be a somehow more sensitive

prognostic indicator. In our study, however, when the two systems

are dichotomized to distinguish between localized and disseminated

disease, the advanced gynecological disease defined by the FIGO

system was the only significant predictor of shorter OS, CSS, and PFS

in multivariable Cox regression models after controlling for all the

prognostic factors generated by univariable analysis of each time-
related endpoint.

One could speculate that extranodal involvement, even when the

disease is only locally advanced, may lead to a worse prognosis

compared to dissemination to distant nodal sites alone. In our study,

however, the concurrent involvement of extra-gynecological sites
(such as the intestine, serous membranes and/or urinary tract) often

contributed to define an advanced Ann Arbor stage. Hence, it seems

appropriate to recommend the integrated use of both staging systems.

However, it appears likely that in the near future, functional parame-

ters fromPET (such as the totalmetabolic tumor volume) could be used

to enhance the prognostic capability of traditional systems.46

Another point worthy of discussion is the risk of CNS relapse,

whose incidence is extremely variable in the literature (ranging from

0% to 67%).47–49 In our cohort it was reported in 6 patients with

DLBCL histology (14%). Five of these patients had a primary ovarian

disease. This anatomic association was not statistically significant and

seems in contrast with prior observations where the uterus

involvement was associated ─although not necessarily as an inde-

pendent risk factor─ with higher risk of CNS relapse.48,50 Even though

the recommendation for CNS prophylaxis and CNS relapse risk

definition in lymphoma patients are nowadays highly controver-

sial,51,52 our results suggest that it may be considered in women with

DLBCL of the genital tract with high risk features other such as high

CNS IPI or IPI scores.

5 | CONCLUSION

Despite the several limitations, this is one of the largest retrospective

clinical studies in patients with PLFGT, providing valuable insights

into the outcomes and natural history of the disease, particularly in

terms of CNS recurrence and prognostic factors. Notably, the

observation that FIGO staging, typically used for solid tumors, might

be more informative than Ann Arbor staging in PLFGT suggests that

the use of both staging systems could improve the ability to predict

outcomes of these patients. Given the small sample size, these find-

ings need confirmation in larger studies.
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PFS FIGO stage 5.66 (1.33–24.09) 0.019

CSS FIGO stage 12.14 (1.35–108.88) 0.026

Abbreviations: CSS, cause-specific survival; DLBCL, diffuse large B-cell lymphoma; OS, overall surviva; PFS, progression-free survival.

6 of 8 - PIROSA ET AL.

 10991069, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hon.3312 by B

iblioteca universitaria di L
ugano, W

iley O
nline L

ibrary on [18/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-5277-9835
https://orcid.org/0000-0001-5277-9835
https://orcid.org/0000-0002-6314-0241
https://orcid.org/0000-0002-6314-0241
https://orcid.org/0000-0001-9059-3871
https://orcid.org/0000-0001-9059-3871
https://orcid.org/0000-0002-5522-6109
https://orcid.org/0000-0002-5522-6109
https://www.webofscience.com/api/gateway/wos/peer-review/10.1002/hon.3312
https://www.webofscience.com/api/gateway/wos/peer-review/10.1002/hon.3312
https://www.webofscience.com/api/gateway/wos/peer-review/10.1002/hon.3312


REFERENCES

1. Harris NL, Scully RE. Malignant lymphoma and granulocytic sarcoma

of the uterus and vagina. A clinicopathologic analysis of 27 cases.

Cancer. 1984;53(11):2530-2545. https://doi.org/10.1002/1097-
0142(19840601)53:11<2530::aid-cncr2820531127>3.0.co;2-j

2. Lagoo AS, Robboy SJ. Lymphoma of the female genital tract: current

status. Int J Gynecol Pathol. 2006;25(1):1-21. https://doi.org/10.
1097/01.pgp.0000183049.30212.f9

3. Woodruff JD, Noli C, Novak ER. Lymphoma of the ovary. A study of

35 cases from the ovarian tumor registry of the American gyneco-

logical society. Am J Obstet Gynecol. 1963;85:912-918.
4. Kaplan EJ. Commenting on “HIV-associated primary cervical non-

Hodgkin's lymphoma and two other cases of primary pelvic non-
Hodgkin's lymphoma” by Pham et al. 90:204-6. Gynecol Oncol.
2004;93(3):719-720. author reply 20.

5. Heredia F, Bravo M, Pierotic M, Majlis A, Carmona L. Neoadjuvant

combined chemotherapy followed by external whole pelvic irradia-

tion in two cases of primary extranodal non-Hodgkin's lymphoma of
the uterine cervix. Gynecol Oncol. 2005;97(1):285-287. https://doi.
org/10.1016/j.ygyno.2004.12.018

6. Hariprasad R, Kumar L, Bhatla DM, Kukreja M, Papaiah S. Primary

uterine lymphoma: report of 2 cases and review of literature. Am J
Obstet Gynecol. 2006;195(1):308-313. https://doi.org/10.1016/j.ajog.
2006.04.002

7. Vang R, Medeiros LJ, Fuller GN, Sarris AH, Deavers M. Non-Hodg-
kin's lymphoma involving the gynecologic tract: a review of 88 cases.

Adv Anat Pathol. 2001;8(4):200-217. https://doi.org/10.1097/
00125480-200107000-00002

8. Vang R, Medeiros LJ, Silva EG, Gershenson DM, Deavers M. Non-
Hodgkin's lymphoma involving the vagina: a clinicopathologic anal-

ysis of 14 patients. Am J Surg Pathol. 2000;24(5):719-725. https://
doi.org/10.1097/00000478-200005000-00011

9. Vang R, Medeiros LJ, Malpica A, Levenback C, Deavers M. Non-
Hodgkin's lymphoma involving the vulva. Int J Gynecol Pathol.
2000;19(3):236-242. https://doi.org/10.1097/00004347-20000
7000-00007

10. Anagnostopoulos A, Mouzakiti N, Ruthven S, Herod J, Kotsyfakis M.

Primary cervical and uterine corpus lymphoma; a case report and

literature review. Int J Clin Exp Med. 2013;6(4):298-306.
11. Singh L, Madan R, Benson R, Rath GK. Primary non-hodgkins lym-

phoma of uterine cervix: a case report of two patients. J Obstet
Gynaecol India. 2016;66(2):125-127. https://doi.org/10.1007/
s13224-014-0647-8

12. Szantho A, Balega JJ, Csapo Z, Sreter LL, Matolcsy A, Papp Z. Pri-

mary non-Hodgkin's lymphoma of the uterine cervix successfully

treated by neoadjuvant chemotherapy: case report. Gynecol Oncol.
2003;89(1):171-174. https://doi.org/10.1016/s0090-8258(03)
00057-x

13. Ahmad AK, Hui P, Litkouhi B, et al. Institutional review of primary

non-hodgkin lymphoma of the female genital tract: a 33-year
experience. Int J Gynecol Cancer. 2014;24(7):1250-1255. https://
doi.org/10.1097/igc.0000000000000201

14. Perren T, Farrant M, McCarthy K, Harper P, Wiltshaw E. Lymphomas

of the cervix and upper vagina: a report of five cases and a review of

the literature. Gynecol Oncol. 1992;44(1):87-95. https://doi.org/10.
1016/0090-8258(92)90018-e

15. Cubo AM, Soto ZM, Cruz MA, et al. Primary diffuse large B cell

lymphoma of the uterine cervix successfully treated by combined

chemotherapy alone: a case report. Medicine (Baltim). 2017;96(19):
e6846. https://doi.org/10.1097/md.0000000000006846

16. Guastafierro S, Tedeschi A, Criscuolo C, et al. Primary extranodal

non-Hodgkin's lymphoma of the vagina: a case report and a review

of the literature. Acta Haematol. 2012;128(1):33-38. https://doi.org/
10.1159/000337336

17. Binesh F, Karimi zarchi M, Vahedian H, Rajabzadeh Y. Primary ma-

lignant lymphoma of the uterine cervix. BMJ Case Rep. 2012;2012:
bcr2012006675. https://doi.org/10.1136/bcr-2012-006675

18. Merritt AJ, Shenjere P, Menasce LP, et al. Primary extranodal mar-

ginal zone B cell lymphoma of the uterus: a case study and review of

the literature. J Clin Pathol. 2014;67(4):375-377. https://doi.org/10.
1136/jclinpath-2013-202059

19. Chorlton I, Karnei RF, Jr., King FM, Norris HJ. Primary malignant

reticuloendothelial disease involving the vagina, cervix, and corpus

uteri. Obstet Gynecol. 1974;44(5):735-748.
20. Cortez AC, Costa FD, Maira Bueno Silveira T. Vaginal ALK-positive

anaplastic large cell lymphoma treated with brentuximab vedotin:

a case report and literature review. Hematol Transfus Cell Ther.
2022;44(3):456-458. https://doi.org/10.1016/j.htct.2022.01.008

21. Kalloli M, Patil H, Dhamankar S, et al. Plasmablastic lymphoma of the

endometrium: a rare site for primary presentation. J Obstet Gynaecol
India. 2022;72(5):454-457. https://doi.org/10.1007/s13224-021-
01550-6

22. Mingola P, Alshomrani A, Greiner T. Anaplastic large cell lymphoma

presenting as a mass in the uterine cervix: a case report. J Hematop.
2024;17(1):23-26. https://doi.org/10.1007/s12308-023-00568-1

23. Vang R, Medeiros LJ, Ha CS, Deavers M. Non-Hodgkin's lymphomas
involving the uterus: a clinicopathologic analysis of 26 cases. Mod
Pathol. 2000;13(1):19-28. https://doi.org/10.1038/modpathol.

3880005

24. Azizoglu C, Altinok G, Uner A, Sokmensuer C, Kucukali T, Ayhan A.

Ovarian lymphomas. A clinicopathological analysis of 10 cases. Arch
Gynecol Obstet. 2001;265(2):91-93. https://doi.org/10.1007/
s004040000134

25. Saksena A, Jain A, Pack SD, et al. Follicle center lymphoma (FCL) of

the lower female genital tract (LFGT): a novel variant of primary

cutaneous follicle center lymphoma (PCFCL). Am J Surg Pathol. 2023;
47(3):409-419. https://doi.org/10.1097/pas.0000000000002003

26. Stabile G, Ripepi C, Sancin L, et al. Management of primary uterine

cervix B-cell lymphoma stage IE and fertility sparing outcome: a

systematic review of the literature. Cancers. 2023;15(14):3679.

https://doi.org/10.3390/cancers15143679

27. Wang J, Zeng L, Chen S, et al. Lymphoma of the female genital tract:

a clinicopatholngical analysis of 25 cases. Am J Transl Res. 2019;
11(9):5800-5811.

28. Di Tucci C, Pecorella I, Palaia I, Benedetti Panici P. Endometrial

marginal zone B-cell MALT-type lymphoma: case report and litera-

ture review. Crit Rev Oncol Hematol. 2013;88(2):246-252. https://doi.
org/10.1016/j.critrevonc.2013.05.016

29. Frey NV, Svoboda J, Andreadis C, et al. Primary lymphomas of the

cervix and uterus: the University of Pennsylvania's experience and a

review of the literature. Leuk Lymphoma. 2006;47(9):1894-1901.
https://doi.org/10.1080/10428190600687653

30. Peng F, Li J, Mu S, et al. Epidemiological features for primary lym-

phoma of the female genital tract patients and development of a

nomogram to predict survival. Ann Med. 2022;54(1):962-976.
https://doi.org/10.1080/07853890.2022.2046289

31. Gutman PD, Williams JP, Dveksler GS, Hoffmeister K, Cotelingam

JD. T-cell-rich B-cell lymphoma and Epstein-Barr virus infection of

the uterus in a postmenopausal patient with an intrauterine con-

traceptive device in place for over 20 years. Gynecol Oncol.
1998;68(3):288-292. https://doi.org/10.1006/gyno.1997.4918

32. Aozasa K, Saeki K, Ohsawa M, Horiuchi K, Mishima K, Tsujimoto M.

Malignant lymphoma of the uterus. Report of seven cases with

immunohistochemical study. Cancer. 1993;72(6):1959-1964. https://
doi.org/10.1002/1097-0142(19930915)72:6<1959::aid-cncr28207
20628>3.0.co;2-p

33. Nasioudis D, Kampaktsis PN, Frey M, Witkin SS, Holcomb K. Primary

lymphoma of the female genital tract: an analysis of 697 cases.

PIROSA ET AL. - 7 of 8

 10991069, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hon.3312 by B

iblioteca universitaria di L
ugano, W

iley O
nline L

ibrary on [18/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/1097-0142(19840601)53:11%3C2530::aid-cncr2820531127%3E3.0.co;2-j
https://doi.org/10.1002/1097-0142(19840601)53:11%3C2530::aid-cncr2820531127%3E3.0.co;2-j
https://doi.org/10.1097/01.pgp.0000183049.30212.f9
https://doi.org/10.1097/01.pgp.0000183049.30212.f9
https://doi.org/10.1016/j.ygyno.2004.12.018
https://doi.org/10.1016/j.ygyno.2004.12.018
https://doi.org/10.1016/j.ajog.2006.04.002
https://doi.org/10.1016/j.ajog.2006.04.002
https://doi.org/10.1097/00125480-200107000-00002
https://doi.org/10.1097/00125480-200107000-00002
https://doi.org/10.1097/00000478-200005000-00011
https://doi.org/10.1097/00000478-200005000-00011
https://doi.org/10.1097/00004347-200007000-00007
https://doi.org/10.1097/00004347-200007000-00007
https://doi.org/10.1007/s13224-014-0647-8
https://doi.org/10.1007/s13224-014-0647-8
https://doi.org/10.1016/s0090-8258(03)00057-x
https://doi.org/10.1016/s0090-8258(03)00057-x
https://doi.org/10.1097/igc.0000000000000201
https://doi.org/10.1097/igc.0000000000000201
https://doi.org/10.1016/0090-8258(92)90018-e
https://doi.org/10.1016/0090-8258(92)90018-e
https://doi.org/10.1097/md.0000000000006846
https://doi.org/10.1159/000337336
https://doi.org/10.1159/000337336
https://doi.org/10.1136/bcr-2012-006675
https://doi.org/10.1136/jclinpath-2013-202059
https://doi.org/10.1136/jclinpath-2013-202059
https://doi.org/10.1016/j.htct.2022.01.008
https://doi.org/10.1007/s13224-021-01550-6
https://doi.org/10.1007/s13224-021-01550-6
https://doi.org/10.1007/s12308-023-00568-1
https://doi.org/10.1038/modpathol.3880005
https://doi.org/10.1038/modpathol.3880005
https://doi.org/10.1007/s004040000134
https://doi.org/10.1007/s004040000134
https://doi.org/10.1097/pas.0000000000002003
https://doi.org/10.3390/cancers15143679
https://doi.org/10.1016/j.critrevonc.2013.05.016
https://doi.org/10.1016/j.critrevonc.2013.05.016
https://doi.org/10.1080/10428190600687653
https://doi.org/10.1080/07853890.2022.2046289
https://doi.org/10.1006/gyno.1997.4918
https://doi.org/10.1002/1097-0142(19930915)72:6%3C1959::aid-cncr2820720628%3E3.0.co;2-p
https://doi.org/10.1002/1097-0142(19930915)72:6%3C1959::aid-cncr2820720628%3E3.0.co;2-p
https://doi.org/10.1002/1097-0142(19930915)72:6%3C1959::aid-cncr2820720628%3E3.0.co;2-p


Gynecol Oncol. 2017;145(2):305-309. https://doi.org/10.1016/j.
ygyno.2017.02.043

34. Kosari F, Daneshbod Y, Parwaresch R, Krams M, Wacker HH.

Lymphomas of the female genital tract: a study of 186 cases and

review of the literature. Am J Surg Pathol. 2005;29(11):1512-1520.
https://doi.org/10.1097/01.pas.0000178089.77018.a9

35. Arshad I, Kafeel M. Primary endometrial diffuse large B-cell lym-
phoma: a rare disease and diagnostic challenge in an asymptomatic

postmenopausal woman. Cureus. 2022;14(4):e24592. https://doi.org/
10.7759/cureus.24592

36. Stabile G, Sancin L, Boschian Bailo P, et al. Hysteroscopic resection

followed by adjuvant radiotherapy: report of a new therapeutic

approach to primary cervical diffuse large B-cell lymphoma. Int J
Environ Res Publ Health. 2022;19(18):11779. https://doi.org/10.
3390/ijerph191811779

37. Swerdlow SH, Campo E, Harris NL. WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues (IARC WHO Classification of
Tumours). Vol 4. IARC; 2008:88-93.

38. Cheson BD, Fisher RI, Barrington SF, et al. Recommendations for

initial evaluation, staging, and response assessment of Hodgkin and

non-Hodgkin lymphoma: the Lugano classification. J Clin Oncol.
2014;32(27):3059-3068. https://doi.org/10.1200/jco.2013.54.8800

39. FIGO Committee on Gynecologic Oncology. FIGO staging for car-

cinoma of the vulva, cervix, and corpus uteri. Int J Gynaecol Obstet.
2014;125(2):97-98. https://doi.org/10.1016/j.ijgo.2014.02.003

40. Pecorelli S. Revised FIGO staging for carcinoma of the vulva, cervix,

and endometrium. Int J Gynaecol Obstet. 2009;105(2):103-104.
https://doi.org/10.1016/j.ijgo.2009.02.012

41. Cheson BD, Pfistner B, Juweid ME, et al. Revised response criteria

for malignant lymphoma. J Clin Oncol. 2007;25(5):579-586. https://
doi.org/10.1200/jco.2006.09.2403

42. The statistical analysis of failure time data. By J.D. Kalbfleisch and R.L.

Prentice. John Wiley & Sons, Inc., New York, 1980. xi þ 321 pp. U.S.

$31.50, C $40.35. ISBN0-471-05519-0.Can J Stat. 1982;10(1):64-66.
43. Schmitz N, Zeynalova S, Nickelsen M, et al. CNS international

prognostic index: a risk model for CNS relapse in patients with

diffuse large B-cell lymphoma treated with R-CHOP. J Clin Oncol.
2016;34(26):3150-3156. https://doi.org/10.1200/jco.2015.65.6520

44. Ishii Y, Fujisawa S, Ando T, et al. Primary uterine lymphoma: the

yokohama cooperative study group for hematology (YACHT) study.

Asia Pac J Clin Oncol. 2018;14(5):e455-e459. https://doi.org/10.
1111/ajco.13049

45. Fox H, Langley FA, Govan AD, Hill AS, Bennett MH. Malignant

lymphoma presenting as an ovarian tumour: a clinicopathological

analysis of 34 cases. Br J Obstet Gynaecol. 1988;95(4):386-390.
https://doi.org/10.1111/j.1471-0528.1988.tb06611.x

46. Eertink JJ, Zwezerijnen GJC, Heymans MW, et al. Baseline PET

radiomics outperforms the IPI risk score for prediction of outcome

in diffuse large B-cell lymphoma. Blood. 2023;141(25):3055-3064.
47. Cao XX, Li J, Zhang W, Duan MH, Shen T, Zhou DB. Patients with

primary diffuse large B-cell lymphoma of female genital tract have

high risk of central nervous system relapse. Ann Hematol.
2014;93(6):1001-1005. https://doi.org/10.1007/s00277-013-
2003-y

48. El-Galaly TC, Cheah CY, Hutchings M, et al. Uterine, but not ovarian,

female reproductive organ involvement at presentation by diffuse

large B-cell lymphoma is associated with poor outcomes and a high

frequency of secondary CNS involvement. Br J Haematol.
2016;175(5):876-883. https://doi.org/10.1111/bjh.14325

49. Verrou E, Papageorgiou SG, Bouzani M, et al. Clinical characteristics

and outcome of early-stage diffuse large B cell lymphoma of female

genital track: a retrospective study of the Hellenic cooperative

lymphoma group. Hematol Oncol. 2024;42(5):e3303. https://doi.org/
10.1002/hon.3303

50. Lang M, Feng Y, Meng X, et al. Improved method to stratify lym-

phoma patients with risk of secondary central nervous system

involvement: a multicenter retrospective analysis. Hematol Oncol.
2023;41(2):239-247. https://doi.org/10.1002/hon.2928

51. Conconi A, Chiappella A, Ferreri AJM, et al. IELSG30 phase 2 trial:

intravenous and intrathecal CNS prophylaxis in primary testicular

diffuse large B-cell lymphoma. Blood Adv. 2024;8(6):1541-1549.
https://doi.org/10.1182/bloodadvances.2023011251

52. Beyar Katz O, Ringelstein-Harlev S, Rowe JM. CNS prophylaxis in

diffuse large B-cell lymphoma: a common toxic clinical practice

based on abundant opinion, despite evidence suggesting futility.

Blood. 2023;142(suppl 1):7260. https://doi.org/10.1182/blood-
2023-178320

How to cite this article: Pirosa MC, Steffanoni S, Vanazzi A,

et al. Superior prognostic accuracy of FIGO staging system in

primary female genital tract lymphomas: a retrospective

study (IELSG35). Hematol Oncol. 2024;e3312. https://doi.org/

10.1002/hon.3312

8 of 8 - PIROSA ET AL.

 10991069, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hon.3312 by B

iblioteca universitaria di L
ugano, W

iley O
nline L

ibrary on [18/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.ygyno.2017.02.043
https://doi.org/10.1016/j.ygyno.2017.02.043
https://doi.org/10.1097/01.pas.0000178089.77018.a9
https://doi.org/10.7759/cureus.24592
https://doi.org/10.7759/cureus.24592
https://doi.org/10.3390/ijerph191811779
https://doi.org/10.3390/ijerph191811779
https://doi.org/10.1200/jco.2013.54.8800
https://doi.org/10.1016/j.ijgo.2014.02.003
https://doi.org/10.1016/j.ijgo.2009.02.012
https://doi.org/10.1200/jco.2006.09.2403
https://doi.org/10.1200/jco.2006.09.2403
https://doi.org/10.1200/jco.2015.65.6520
https://doi.org/10.1111/ajco.13049
https://doi.org/10.1111/ajco.13049
https://doi.org/10.1111/j.1471-0528.1988.tb06611.x
https://doi.org/10.1007/s00277-013-2003-y
https://doi.org/10.1007/s00277-013-2003-y
https://doi.org/10.1111/bjh.14325
https://doi.org/10.1002/hon.3303
https://doi.org/10.1002/hon.3303
https://doi.org/10.1002/hon.2928
https://doi.org/10.1182/bloodadvances.2023011251
https://doi.org/10.1182/blood-2023-178320
https://doi.org/10.1182/blood-2023-178320
https://doi.org/10.1002/hon.3312
https://doi.org/10.1002/hon.3312

	Superior prognostic accuracy of FIGO staging system in primary female genital tract lymphomas: A retrospective study (IELSG35)
	1 | INTRODUCTION
	2 | MATERIALS & METHODS
	2.1 | Patients
	2.2 | Statistical analyses

	3 | RESULTS
	3.1 | Study population
	3.2 | Treatment outcome
	3.3 | Progression and risk assessment of CNS relapse
	3.4 | Survival

	4 | DISCUSSION
	5 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT


