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Introduction

Synchronous tumors account for less than 5% of all malig-
nancies. The prevalence of synchronous tumors in one
patient ranges between 0.73 and 11.7%.1 It is an extremely
rare form of hematological malignancy. Synchronous tumors
are defined as tumors that appear within 6 months of one
another. They could be in the same or separate organs.2 To
define synchronous malignant tumors, consider the follow-
ing: metastasis should not be present, both tumors must
exhibit malignancy criteria, and they must differ patholog-
ically from one another.3 The coexistence of gynecological
solid tumors with hematological malignancy is a very rare
combination. We report a case of non-Hodgkin lymphoma
diffuse large B-cell lymphoma (NHL DLBCL type) with serous

carcinoma of the ovary. To the best of our knowledge, this is
thefirst case of synchronous NHL (DLBCL) and ovarian serous
carcinoma in the present literature. The most common and
aggressive subtypes of NHL and carcinoma ovary are DLBCL
and high-grade serous carcinoma, respectively. Three to four
percent of DLBCL had synchronous multiple primary malig-
nancies (MPMs).4 We discuss management, prognosis, and
the complicated hospital course that resulted in the diagno-
sis of synchronous primary malignancies.

Case Description

A woman aged 52 years with a history of ischemic heart
disease was presented with abdominal pain and abdominal
mass for the past 15 days. Per abdomen clinical examination,
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Abstract A synchronous solid and hematological malignancy is an uncommon condition in which
a patient develops two or more primary cancers, one of which is a solid malignancy and
the other one is a hematological malignancy, within 6 months of primary cancer
diagnosis. The most common histology in solid malignancies is gastrointestinal
adenocarcinoma, which coexists with the lymphoma subtype diffuse large B-cell
lymphoma (DLBCL). Here, we report an extremely rare combination of serous
carcinoma of the ovary synchronous with lymphoma of DLBCL subtype. A woman
aged 52 years presented with an abdominal mass and abdominal pain for a short
duration of 15 days. She was evaluated using clinical, radiological, and biochemical
parameters. She was diagnosed with non-Hodgkin lymphoma by tru-cut biopsy from a
bony lytic lesion and ovarian cancer by staging laparotomy. R-CHOP (rituximab,
cyclophosphamide, doxorubicin hydrochloride, vincristine, and prednisolone) chemo-
therapy for lymphoma and staging laparotomy for persistent adnexal mass resulted in
complete remission of both ovarian cancer and lymphoma. She received paclitaxel and
carboplatin-based postoperative chemotherapy as an adjuvant for ovarian cancer.
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radiological imaging, and tumormarkers were used to assess
her for the same. Clinical findings suggested a smooth,
mobile mass of 32 weeks in size. A computed tomography
(CT) scan of the abdomen, pelvis, and thorax revealed a solid
cystic mass 19�20 cm (right), 7�8 cm (left) (►Fig. 1B),
ascites with omental, muscle, and pleural infiltrates, and a
lytic metastatic lesion (50�25mm) at the left iliac bone
(►Fig. 1A). CA125 was 944 IU/mL, carcinoembryonic antigen
was 17.3 ng/mL, and CA19-9 was 41.9 IU/mL. Due to exten-
sive disease involving themuscle and pleura, the decision for
neoadjuvant chemotherapy was made with a plan of ultra-
sound-guided biopsy from the lesion.

Although an ovarian tissue biopsy was negative for
malignancy, ascitic fluid cytology and cell block were suspi-
cious for malignancy. Again, a repeat omental biopsy
revealed no evidence of malignancy with borderline epithe-
lial tumor component. A third biopsy from a different
suspicious area was recommended to confirm the diagnosis.

This biopsy of a bony lytic lesion with muscle infiltrates
showed a monotonous population of large-sized cells
arranged in sheets with abundant apoptosis indicating
NHL B-cell type, and immunohistochemistry (IHC) panel
(positive for LCA, CD-20, BCL-6, and PAX-5 and negative for
WT1, CD2, BCL-12, and MUM1) confirmed the diagnosis of
diffuse large B-cell lymphoma, germinal center type
(►Fig. 2A and B). A bone marrow biopsy revealed no
evidence of malignancy and confirmed the primary lympho-
ma (NHL).

The case was discussed in the tumor board, and it was
decided that at first chemotherapy for aggressive hemato-
logical malignancy would be administered, followed by an
evaluation for ovarian mass presumed borderline epithelial
malignancy. She underwent one cycle of cytoreduction
CVP (cyclophosphamide, vincristine, prednisolone) followed
by six cycles of R-CHOP (rituximab, cyclophosphamide,
doxorubicin hydrochloride, vincristine, and prednisolone)

Fig. 1 (A) Cystic adnexal mass. (B) A bony lytic lesion with muscle infiltrates on computed tomography (CT) scan.

Fig. 2 (A) Hematoxylin and eosin (H&E) staining showing the sheet of atypical large lymphoid cells with hyperchromatic nuclei and eosinophilic
cytoplasm with brisk apoptotic and mitotic activity for non-Hodgkin lymphoma (NHL). (B) Immunohistochemistry (IHC) showing membranous
CD20 positivity. (C) High-grade (HG) nuclei with papillary architecture on final surgical specimen. (D) WT1 positive on IHC for final surgical
specimen.
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regimen chemotherapy. Dose modification (10% dose reduc-
tion) was required after the fifth cycle of R-CHOP due to
grade 3 thrombocytopenia. The size of the bony lesion
reduced on CT evaluation, but the size of the adnexal mass
remained unchanged. Positron emission tomography-CT
imaging revealed a bilateral adnexal mass with a maximum
uptake of 4.0 and no metastatic lesion elsewhere. As a result,
she underwent interval cytoreductive surgery, including
abdominal hysterectomy, bilateral salpingo-oophorectomy,
omentectomy, and deposit removal from the pouch of Doug-
las as much as possible. It was suboptimal surgery leaving
residual tumor at the mesentery and pouch of Douglas.
►Fig. 3 depicts an intraoperative finding (uterus with bilat-
eral ovarian masses, one predominantly cystic, and another
predominantly solid).

The final pathology specimen revealed high-grade serous
ovarian carcinoma with a 3-cm omental carcinomatous
deposit (FIGO stage IIIc). IHC panel confirmed high-grade
serous carcinoma of the ovary (positive forWT1, AE1) and no
lymphomatous metastasis to the ovary (negative for LCA)
(►Fig. 2C and D).

She received and well-tolerated six cycles of adjuvant
chemotherapy (paclitaxel and carboplatin) without dose
modification. The patient received involved-field radiation
therapy for residual bony lesions and backache. Complete
remission of both lymphoma and ovarian cancer with treat-
ment was achieved. She is on regular follow-up as per
guidelines.

Discussion

MPMs are two or more cancers diagnosed at the same time
or within 6 months of each other. A solid tumor is a mass of
abnormal cells that develops in an organ or tissue, such as
the breast, lung, or colon. Hematological cancers, such as
leukemia, lymphoma, and myeloma, are cancers that affect
the blood cells or the lymphatic system.5 Solid malignancy
with hematological malignancy can arise in various combi-

nations and locations. The incidence of this synchronous
type of malignancy is extremely rare, with only case reports
or series available in literature. We also report a case of dual
solid and hematological malignancy in one patient, at
Gujarat Cancer and Research Institute in Ahmedabad with
a very common presentation of a pelvic mass. To the best of
our knowledge, this is the first reported case of synchro-
nous NHL (DLBCL) and serous carcinoma of ovary in one
patient. The most common location of primary solid malig-
nancy associated with NHL is the gastrointestinal tract
(esophagus to rectum), followed by the prostate, lung,
and breast.6 The synchronous association of solid tumors
of ovary with hematological malignancy is one of the rarest
forms of MPMs. In our case, diagnosis of DLBCL was made
initially, while there was suspicion of second malignancy
due positive ascitic fluid cytology for malignancy and
borderline surface epithelium malignancy on tru-cut biopsy
from adnexal mass. Diagnosis of serous carcinoma of the
ovary was confirmed after cytoreductive surgery and final
histopathology of surgical specimen. Finally, ovarian serous
carcinoma was treated sequentially within 6 months of
primary diagnosis of DLBCL.

The pathogenesis of synchronous MPM is not well under-
stood. There are several theories, such as different types of
tumors arising from the same precancerous lesion, genetic
instability, or a defect in the mismatch repair system.7 It has
been proposed that lymphomas may cause lymphatic chan-
nels to be obliterated, allowing synchronous solid neoplasms
to grow.

A rare occurrence of synchronous malignancy can bring
distinct diagnostic and treatment issues.Diagnosis of synchro-
nousMPMs can be difficult and challenging. It is unrealistic to
get a biopsy for every metastatic lesion, but re-biopsy should
be considered for any atypical and uncommon metastatic
lesionwith keeping inmind thebiological behavior of primary
malignancy. As in our case, bone and muscle infiltrates were
not typicalfinding for carcinomaovary. Therefore, thedecision
to do a repeat biopsy from these muscle infiltrates with lytic

Fig. 3 Intraoperative finding.
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bony lesion was made to look for another malignancy, which
subsequently revealed DLBCL.

It is very challenging to choose the best treatment plan
when a patient has two different types of cancer. Each type
of cancer may need different modalities of treatment.
Additionally, treatment of one type of cancer may make
the other type worse, so selecting a treatment strategy
requires considerable thought. For synchronous lymphoma
and ovarian cancer, there is no established treatment plan.
Utilizing tumor board discussions, treatment was priori-
tized and tailored to the patient based on the tumor’s
aggressiveness and likelihood of responding to primary
therapy, ensuring a multidisciplinary team approach. A
high level of aggressiveness was present in both the primary
(DLBCL and serous carcinoma), which added to the poor
prognosis. Because of its aggressive behavior and confirmed
diagnosis, lymphoma DLBCL type was treated first with
chemotherapy regimen R-CHOP. This regimen includes
cyclophosphamide and Adriamycin (doxorubicin) which is
also part of CAP (cyclophosphamide, Adriamycin, and plati-
num) regimen, previously utilized in advanced untreated
ovarian cancer.8 This cyclophosphamide-containing regi-
men was also beneficial for response in ovarian cancer
when treating hematological malignancy first, which
worked as a neoadjuvant for solid ovarian malignancy.

Our success in treating this dual malignancy is proof that
multidisciplinary teams can work together effectively to pro-
duce positive result. Due to the complexity of this condition
and the scarcity of reported cases, research and clinical studies
are essential to further understand its underlying mecha-
nisms, optimal diagnostic approaches, and treatment options.

Conclusion

Synchronous solid and hematological malignancy is a rare
entity.We should have a high index of suspicionwhen dealing
with such complex situations. We should also consider per-
forming another biopsy if clinical and radiological findings are
not typical for primary malignancy. Appropriate selection of
chemotherapy regimen that could be useful in bothmalignan-
cies is necessary as in our case selection of regimen containing
cyclophosphamide and Adriamycin. Multidisciplinary coordi-
nation and expertise are problem-solving tools.
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