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Familial adenomatous polyposis (FAP) is an autosomal dominant condition that predisposes to multiple
malignancies, most commonly colorectal carcinoma, but has rarely been associated with lymphoma. We
discuss one patient found to have Burkitt-like Lymphoma (BLL) with 11q aberration in the setting of pre-
viously undiagnosed FAP. We review the literature of FAP and associated malignancies and the provisional
WHO classification of Burkitt-like lymphoma with 11q aberration. Both FAP and Burkitt-like lymphoma
with 11q aberration involve perturbation of the MYC network and this may provide insight into a connec-
tion between these two diagnoses. However, further study is needed to elucidate if there is an increased
risk of BLL and other subtypes of lymphoma among patients with FAP in order to provide optimal coun-
seling and surveillance for patients with FAP.

© 2019 Elsevier Inc. All rights reserved.

Case description

Patient is a 13-year-old previously healthy male who pre-
sented with one day of right sided abdominal pain and non-
bloody non-bilious emesis with exam notable for a palpable ab-
dominal mass. An abdominal computed tomography (CT) scan
demonstrated a large soft tissue mass in the mesentery measur-
ing 13.3 x 10 x 9.3 cm extending from the right upper quadrant to
right lower quadrant (Fig. 1A).

Family history was significant for Familial Adenomatous Polypo-
sis (FAP) in his father, two paternal aunts, one paternal uncle and
paternal grandfather. The patient’s paternal grandfather underwent
colectomy after his diagnosis of FAP and colonoscopy was reported
notable for the presence of hundreds of polyps/adenomas. Patient’s
father also previously underwent colectomy. His aunts and uncles
have had multiple polyps detected on screening colonoscopy. No
other clinical findings of FAP had manifested in family members.
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The patient had not previously received genetic testing for FAP or
undergone colonoscopy surveillance.

A biopsy of the abdominal mass was performed which revealed
diffuse proliferation of intermediate sized atypical lymphocytes
with immunoreactivity for CD20, BCL6, CD10, and c-MYC but nega-
tive for TDT, BCL2, and BCL1, with Ki67 proliferation index elevated
at approximately 100% (Fig. 2A-F). Though the c-MYC immunos-
tain was positive because it stained >40% of cells, it was weaker
than the typical diffuse pattern for Burkitt Lymphoma and char-
acteristic for cases without MYC rearrangement. Consistent with
this, fluorescence in situ hybridization (FISH) showed no evidence
of MYC (8q24), BCL2 (18q21), or BCL6 (3q27) rearrangement but
was suggestive of trisomy 18. Additionally, FISH analysis using the
MLL/KMT2A (11q23) probe detected three to six copies of the
11g-specific signal was detected in 265/300 of nuclei examined.
This 11q23 region overlaps with the 11q21-23.3 region described
in the new WHO entity, BLL with 11q aberration [1-5]. Overall
morphologic, immunophenotypic and FISH findings were consis-
tent with BLL with 11q aberration. Bone marrow biopsy and cere-
bral spinal fluid analysis were negative for lymphomatous involve-
ment. Positron emission tomography-computed tomography (PET
CT) showed that the abdominal mass previously identified on CT
had intense fluorodeoxyglucose (FDG) activity with a standardized
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Fig. 1. Imaging. (A) Initial CT with abdominal mass measuring 11 x 16.9 x 10.5cm.
(B) CT after pre-phase and four cycles of chemotherapy showing decreased size of
the mass. (C) End of therapy CT with unchanged size of the mass compared to prior.
Red arrows indicate site of mass.

uptake value (SUV) max of 31.6 and also showed a lymph node
near the stomach without other signs of disease.

Patient was started on treatment consisting of pre-phase COP,!
two cycles of R-COPADM? induction, and two cycles of R-CYM?
consolidation. After his initial pre-phase chemotherapy cycle, re-
peat abdominal CT scan showed significant reduction in tumor
size to 7.3 x 6.2 x 7.2cm and non-visualization of the previously
seen lymph node. Repeat PET CT prior to his planned last cy-
cle of chemotherapy was concerning for lack of complete re-
mission with continued presence of the mass with FDG avid-
ity with SUV max of 8.4 although it had decreased in size to
3.2 x4.7 x 3.7cm (Fig. 1B). Thus, he was changed to treatment re-
ceived two cycles of R- CYVE.* Repeat PET CT at completion of
therapy again showed a persistent mass in with unchanged size
and FDG avidity with SUV max of 7 (Fig. 1C). Given these find-
ings, a biopsy was performed to determine if there was histologic
evidence of residual viable BLL. The biopsy showed necrotic tis-
sue without evidence of lymphoma and no further therapy was
given.

Given his family history of FAP, targeted APC gene sequenc-
ing was performed which showed that the patient has a het-
erozygous APC c.426_427del (p.Leul43Alafs*4) mutation consis-
tent with a diagnosis of FAP/attenuated FAP. He was referred
to our cancer predisposition clinic for further counseling and
surveillance. The patient has since had his first surveillance
colonoscopy which showed several adenomatous polyps without
dysplasia.

Discussion

FAP is an autosomal dominant cancer predisposition syndrome
caused by germline mutations in the tumor suppressor gene APC.
If untreated, patients with FAP have nearly 100% penetrance of col-
orectal carcinoma [6]. Other reported malignancies in FAP include
thyroid carcinoma, gastric and small intestinal adenomas and car-
cinomas, desmoid tumors, adrenal adenomas and carcinomas, hep-
atoblastoma, pancreatic cancer, and medulloblastoma.

Nonmalignant findings also described in this population include
adrenal adenomas, osteomas, desmoid tumors, and dental anoma-

1 Cyclophosphamide, Oncovin (vincristine), Prednisone.

2 Rituximab-Cyclophosphamide, Oncovin (vincristine), Prednisolone, Adriamycin
(doxorubicin), Methotrexate.

3 Rituximab-CYtarabine, Methotrexate.

4 Rituximab-CYtarabine (Ara-C), VEtoposide (VP16).

lies such as hyperdontia [7]. Our patient and his family’s partic-
ular APC mutation c 426_427 del (pLeul43Alafs*4) has been well
associated with FAP. In a study examining patients with this mu-
tation, one in 60 had an abnormal finding of an osteoma, 111 out
of 120 had adenomas on colonoscopy, and 49 out of 88 had un-
dergone colectomy [8]. Another study found multiple pilomatrixo-
mas in siblings with a family history of colonic adenocarcinoma
secondary to APC base pair deletions at 426-427 (AT) in exon 4
[9]. Turcot syndrome or brain tumor-polyposis syndrome are also
historic eponyms that describe another variant of FAP in which
patients also develop brain tumors, most commonly medulloblas-
toma (80% of described intracranial lesions) though ependymoma
or high grade astrocytoma have also been noted [7,10]. Lymphoma
appears to be exceptionally rare in FAP with only case reports de-
scribed literature and no previously documented cases of Burkitt
lymphoma (BL) or BLL [11-15].

Nearly all cases of BL are associated with a translocation be-
tween the site of the ¢-MYC oncogene on chromosome 8, and
either the site of the Ig heavy chain gene on chromosome 14,
the kappa light chain gene of chromosome 2, or the lamba light
chain gene on chromosome 22 (t(8;14); t(2;8); t(8;22)) [16]. These
translocations lead to the activation of the c-MYC oncogene. In-
terestingly, our patient’s morphology and immunophenotype was
consistent with BL but cytogenetic studies showed that our pa-
tient does not have a c-MYC rearrangement but, rather, has gain
of 11q. Poirel and colleagues reported MYC-negative BL with 11q
aberrancy in 2009 and later papers described additional cases
[1-4, 17]. Several papers have characterized a proximal minimal
gain and a telomeric minimal loss region characterizing the 11q
aberration associated with the MYC-negative B-cell lymphoma with
morphologic and immunophenotypic features of BL [2]. Although
there is variability and there are multiple genes affected, in many
cases the minimal gain region includes the genes ATM, CBL, CCND1,
KMT2A (formerly called MLL), and USP2 and the minimal loss re-
gion includes FLI1, ETS1, and ZNF202 which have all been shown to
be involved in tumorigenesis [1-4].

Additionally, pathway analysis has shown that the MYC network
is affected by 11q aberration, suggesting that BLL with 11q aber-
rancy is a molecular variant of the MYC rearrangements seen in
BL. In 2016, the World Health Organization (WHO) added “Burkitt-
like lymphoma with 11q aberration” as a provisional entity in the
classification of lymphoid neoplasms. This is described as an entity
that resembles Burkitt lymphoma morphologically, immunopheno-
typically, by gene expression profiling, and clinically but lacks MYC
rearrangement [2,5].

Of note, there are also cases of MYC-positive BL with 11q aber-
ration [4]. Given data that suggests that MYC translocation alone
may not be sufficient for BL development, Grygalewicz and col-
leagues have proposed that both MYC translocation and 11q aber-
ration may codrive the pathogenesis of cases of MYC-positive BL
with 11q aberration [4]. Conversely, it is not clear if 11q aberration
alone is sufficient for development of BLL. In one review of 11q
aberration in BL, 60% had MYC translocation [19].

In FAP tumor development, mutations in both APC alleles
leads to absence of functional APC protein thereby resulting in
excessive accumulation of beta-catenin and transcriptional acti-
vation of Wnt signaling pathway and its target genes, includ-
ing C-MYC, that control cell self- renewal [18,20-21]. It is re-
ported that C-MYC is a target of the APC pathway [22] with
studies demonstrating that the Wnt/beta-catenin pathway upreg-
ulates C-MYC expression in teratocarcinoma cells and lung can-
cer [10,23]. Thus, similar to Grygalewicz and colleagues’ postula-
tion, the perturbation of the MYC network due to FAP and the
11q aberration may have been co-drivers in the pathogenesis of
BLL in this case and, therefore, FAP may modulate the risk of BLL
development.
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Fig. 2. Diagnostic biopsy pathology. (A) Microscopic exam shows diffuse proliferation of intermediate sized atypical lymphocytes with scattered tingible body macrophages
in a “starry sky” pattern. Immunohistochemical studies show cells that are positive for (B) CD20; (C) BCL6; (D) CD10; (E) CMYC; (F) with Ki67 proliferation is estimated at

100%.

Conclusion

In summary, this is the first description of BLL in a patient
with FAP, possibly mediated by 11q alterations with downstream
effects in the MYC pathway. Further studies are needed to deter-
mine whether patients with FAP are at increased risk of BLL as this
enable improved genetic counseling and potentially impact surveil-
lance recommendations for patients with FAP.
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