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Objective: To investigate the diagnosis and treatment of synchronous lymphoma and
digestive system carcinoma and review literature.

Materials and Methods: We retrospectively analyzed the clinical data of four cases
of synchronous lymphoma and digestive system carcinoma treated at our hospital. The
clinical manifestations, pathological results, and treatment strategies were investigated.

Results: One of the four cases was diagnosed as follicular lymphoma with gastric
adenocarcinoma, and the other three were diagnosed as diffuse large B-cell lymphoma
with digestive system adenocarcinoma in the liver, sigmoid colon, and duodenum papilla,
respectively. The second carcinoma was initially discovered incidentally because of
the stage examination of lymphoma or the patient’s poor response to treatment. The
diagnosis of synchronous lymphoma and digestive system carcinoma depended mainly
on the pathological examination.

Conclusions: The accurate diagnosis of synchronous malignancies is challenging
because they rarely occur. We suggest a scrupulous re-biopsy of extranodal lesions in
patients with lymphoma to improve the diagnostic accuracy of related double primary
tumors. Age, performance status, symptoms, pathological types, and tumor staging
should be considered when formulating a treatment strategy. The systemic treatment
regimens should include drugs targeting the synchronous tumors in question, and these
remain to be explored further.

Keywords: lymphoma, digestive system carcinoma, diagnosis, treatment, chemotherapy

INTRODUCTION

Synchronous multiple primary cancers are defined as two or more tumors occurring within 6
months of each other. Synchronous lymphoma and digestive system adenocarcinoma are extremely
rare. In our report, case 1 was diagnosed as follicular lymphoma (FL), and the other three cases were
diffuse large B-cell lymphoma (DLBCL). FL is the second most common subtype of non-Hodgkin
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lymphoma (NHL) and the most widespread indolent lymphoma
in western countries. The incidence rate of FL is 19-35% of
all NHL in western countries but only about 5% in China (1).
DLBCL represents the most common subtype of NHL and also
the most recurrent aggressive lymphoma, accounting for 30-40%
of all newly diagnosed lymphoma cases worldwide, with an even
higher incidence in China (2).

We identified synchronous digestive system adenocarcinoma
in our four lymphoma cases. The patients were diagnosed
with lymphoma and synchronously with four different
types of digestive system adenocarcinoma, namely, gastric
adenocarcinoma, hepatocellular adenocarcinoma, sigmoid
adenocarcinoma, and duodenal papilla adenocarcinoma.
Among the listed digestive system tumors, the first three are
widespread worldwide, but the fourth one is relatively rare.
The incidence rate of primary duodenal papilla carcinoma is
low, only accounting for 5% of gastrointestinal carcinoma and
0.01% of malignant tumors (3). Herein, we present four cases of
synchronous lymphoma and digestive system adenocarcinoma,
including the diagnosis and treatment of these rare conditions.

CASE PRESENTATION

From January 2014 to January 2017, four patients diagnosed
with synchronous lymphoma and digestive system malignancy
were admitted to Cancer Center, Union Hospital, Tongji Medical
College, Huazhong University of Science and Technology. The
detailed characteristics of four patients were listed in Table 1.

Case 1

A 61-year-old male presented with multiple enlarged cervical
lymph nodes, abdominal pain, and more than a month-long
distension in February 2014. The patient had no personal or
family medical history of a malignant neoplasm. A computed
tomography (CT) scan revealed multiple enlarged lymph nodes.
An excision biopsy of the left cervical enlarged lymph node
showed FL grade 3. '8FDG positron emission tomography
(PET)-CT confirmed that FDG-avid [standard uptake value

(SUV)max 6.8] enlarged lymph nodes were located in the
bilateral cervical, bilateral axillary, mediastinal, retroperitoneal,
mesenteric, bilateral pelvic, and bilateral inguinal regions. PET-
CT also showed focal pathological uptake in the angulus of the
stomach (SUVmax 8.6), which was considered an infiltration of
lymphoma into the stomach. Bone marrow biopsy was positive
for lymphoma. The patient was diagnosed with stage IV FL
(grade 3) with extranodal involvement of the stomach and
bone marrow.

After two cycles of chemotherapy with R-CHOP (rituximab
375 mg/m?, day 1; cyclophosphamide 750 mg/m?, day 2;
Adriamycin 50 mg/m?, day 2; vincristine 2 mg, day 2; prednisone
100 mg, days 2-6), an interim PET-CT showed that most of the
initially high FDG uptake lesions disappeared, but residual FDG
uptake (SUVmax 12.2) was found in the stomach, perigastric
lymph nodes, and mesenteric lymph nodes. Gastroscopy
and biopsy of gastric lesions were performed subsequently.
Astonishingly, histopathology revealed the residues to be gastric
tubular adenocarcinoma, not an infiltration of lymphoma
to the stomach, as previously considered. The examination
of the presence of Helicobacter pylori (Hp) was negative.
Synchronous gastric cancer (GC) and FL were identified in
this patient.

R-CHOP seemed to be ineffective on GC. Therefore, a regimen
that could treat both GC and FL was needed. We continued
chemotherapy with R-GEMOX plus Tegafur (S-1) (rituximab
375 mg/m?, day 1; gemcitabine 1,000 mg/m?, day 2; oxaliplatin
100 mg/m?, day 2; S-1 50 mg bid, days 4-17; treatment was
repeated every 21 days). After two cycles of R-GEMOX plus
S-1, PET-CT revealed that gastric lesions were resolved, but
the perigastric and mesenteric lymph nodes still had high FDG
uptake (SUVmax 7.2). At this point, the patient refused further
treatment but returned 3 months later with disease progression.
The patient’s response after six cycles of R-GEMOX plus S-1
was partial remission (PR), with a residual lesion in the stomach
and several enlarged intra-abdominal lymph nodes. For a second
time, the patient refused to continue treatment after the seventh
cycle of chemotherapy, and for the second time, he returned with

TABLE 1 | Clinical information for four synchronous digestive system adenocarcinoma and lymphoma patients.

Case Age Gender Lymphoma Digestive system carcinoma Chemotherapy oS
(year) regimens (months)
Diagnosis  Staging Treatment  Diagnosis Staging Treatment
1 61 Male FL \Y2 Chemo Gastric Chemo, R-CHOP, 53
Radio adenocarcinoma Ope R-GEMOX + S-1,
R+ S-1,
Lenalidomide
2 58 Male DLBCL 1l Chemo Hepatocellular Ope CHOP >62
adenocarcinoma
3 78 Male DLBCL % Chemo Duodenum papilla - Chemo R-miniCHOR, 16
adenocarcinoma S-1
4 65 Female DLBCL 1] Chemo Sigmoid colon Chemo, R-CHOP, >33
adenocarcinoma Ope S-1

FL, follicular lymphoma; DLBCL, diffuse large B-cell lymphoma; Chemo, chemotherapy; Radio, radiotherapy; Ope, operation; OS, overall survival; R-CHOR rituximab, cyclophosphamide,
Adriamycin, vincristine, and prednisone; CHOR, cyclophosphamide, Adriamycin, vincristine, and prednisone.
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disease progression 3 months later, with multiple lymph nodes in
the retroperitoneal and bilateral pelvic regions.

Another two cycles of R-S1 (rituximab 375 mg/m?, day 1; S-
1 50 mg bid, days 1-14; repeated every 21 days) and intensity-
modulated radiation therapy were given, considering his
performance status. The clinical target volume of radiotherapy
included gastric lymph nodes in the perigastric, retroperitoneal,
and bilateral pelvic regions. The response this time was complete
remission (CR) after radiotherapy. Five months later, the patient
was confirmed to have disease progression in multiple lymph
nodes and the stomach again. Lenalidomide was added to the
R-S1 regimen for two cycles. The lesions of the stomach were
stable, and lymph nodes were shrinking. Then he underwent
total gastrectomy in May 2017 because of the poor response to
the chemotherapy of gastric cancer. Lenalidomide was used as a
maintenance treatment to control lymphoma after the operation.
However, the patient died of respiratory and circulatory failure
associated with tumor progression in August 2018 with the
survival time of 53 months.

Case 2

In May 2014, a 58-year-old male was admitted to our hospital
for the evaluation of an abnormal lesion in the right liver
lobe revealed by an upper abdominal CT scan taken at a
routine health check a few days before. He had a history of
hepatitis B virus infection but no personal or family medical
history of a malignant neoplasm. Surgical hepatolobectomy
was performed, and following histopathology revealed a well-
differentiated hepatocellular carcinoma (HCC) in Couinaud’s
segments 5 and DLBCL originating from activated B cell (non-
GCB subtype) in synchronous perihepatic lymph nodes. A CT
scan exposed multiple enlarged lymph nodes in the bilateral
cervical, right axillary, mediastinal, hilar, retroperitoneal, and
bilateral inguinal regions. A bone marrow biopsy was negative for
lymphoma. Finally, the patient was diagnosed with synchronous
stage III DLBCL, non-GCB subtype, and stage I HCC. Because
the patient could not afford treatment with rituximab, he received
eight cycles of chemotherapy with CHOP. The response to the
therapy was CR. As of the write-up of this manuscript, the patient
still lives a good quality of life without tumor progression till now
and has already survived for more than 62 months.

Case 3

A 78-year-old male was admitted to our hospital with a right
inguinal mass in July 2014. An abdominal CT scan revealed
multiple enlarged lymph nodes at the para-aortic, bilateral
iliac, and right inguinal regions. Besides a lesion at the distal
end of the choledoch, intrahepatic and extrahepatic bile duct
dilation was also detected. The patient had no personal or family
medical history of a malignant neoplasm. Aspiration biopsies on
the right inguinal enlarged lymph nodes were performed, and
histopathology showed DLBCL originating from germinal center
B cell (GCB subtype). A further PET-CT confirmed abnormal
FDG uptake (SUVmax 15.9) in the retroperitoneal, mesenteric,
bilateral common iliac, right internal and external iliac, and right
inguinal lymphatic regions, as well as in the bilateral testes. Bone
marrow biopsy was positive for lymphoma. The patient was

diagnosed with a stage IV DLBCL, GCB subtype, involving the
bone marrow. Since PET-CT revealed no abnormal FDG uptake
in the ampullary area, we considered the lesion shown in the
CT images to be duodenal papilla or a benign lesion that could
be under observation temporarily. Subsequently, treatment for
lymphoma was performed.

After four cycles of R-miniCHOP (rituximab 375 mg/m?,
day 1; cyclophosphamide 400 mg/m?, day 2; epirubicin 37.5
mg/m?, day 2; vincristine 1mg, day 2; prednisone 60mg,
days 2-6), an interim PET-CT was performed, and it revealed
significant inhibition of lesions’ metabolic activity (SUVmax
2.7). The response was PR. However, further chemotherapy
could not be continued due to the gradually rising amounts
of alanine aminotransferase (ALT) (up to 362 U/L), aspartate
aminotransferase (AST) (up to 395 U/L), total bilirubin (up
to 164.8 pmol/L), and direct bilirubin (up to 85.8 pwmol/L)
during treatment. We identified and attributed jaundice to
impaired bile flow possibly due to the lesions located in the
ampulla of the Vater found in previous CT scan images. An
endoscopic ultrasound-guided fine-needle aspiration biopsy was,
hence, performed immediately. At the same time, an endoscopic
retrograde biliary stent placement drainage was performed to
relieve the biliary obstruction. Unfortunately, histopathology
confirmed duodenum papilla adenocarcinoma. The examination
of the presence of Hp was negative. Synchronous GCB-DLBCL
and duodenum papilla adenocarcinoma were diagnosed in
this patient.

Given the patients age and poor performance status, surgery
for duodenum papilla adenocarcinoma was not recommended.
He also refused to undergo chemotherapy. Five months later, he
presented with abdominal pain and distension again. Abdominal
CT scan showed papilla adenocarcinoma under progression.
With the patient’s consent, S-1 (50 mg bid, days 1-14; repeated
every 21 days) was used to control papilla adenocarcinoma.
But the therapy was ineffective, and he died because of tumor
progression with the survival time of 16 months.

Case 4

A 65-year-old female was referred to our hospital in October
2016 with multiple cervical and supraclavicular lymph node
enlargement for nearly 2 years. The patient had no personal
or family medical history of a malignant neoplasm. Excision
of the right enlarged cervical lymph node was performed, and
histopathology showed a non-GCB subtype DLBCL. Further
PET-CT confirmed multiple FDG-avid (SUVmax 49.2) enlarged
lymph nodes located in the right parapharyngeal, right cervical,
right clavicular, right axillary, lesser stomach curvature, para-
pancreatic, and retroperitoneal regions, which matched the signs
of lymphoma infiltration. The result of a bone marrow biopsy
was normal. PET-CT also showed a focal pathological uptake
in the sigmoid colon region (SUVmax 9.2), and enteroscopy
was recommended to exclude other diseases. Colonoscopy was
performed, and an ulcerative lesion was found. Histopathology
demonstrated adenocarcinoma of the sigmoid colon, not
lymphoma involving the colon. In all, the patient was diagnosed
with synchronous stage III non-GCB subtype DLBCL and
sigmoid colon adenocarcinoma.
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TABLE 2 | Clinical characteristics of reported cases of synchronous gastric carcinoma and FL.

References  Age Gender Lymphoma Gastric carcinoma Chemotherapy os
(year) regimens (months)
Diagnosis Staging Treatment Diagnosis Staging Treatment

Xue et al. (4) 68 Female FL VB Chemo Gastric moderately Not Chemo R-CHOP, Not
differentiated described 5-FU + L-OHP + described
adenocarcinoma VP-16

Present 61 Male FL \% Chemo Gastric - Chemo, R-CHOP, 53

case (grade 3) Radio tubular Ope R-GEMOX + S-1,
adenocarcinoma R+ S-1,

Lenalidomide

FL, follicular lymphoma, 5-FU, 5-fluorouracil; L-OHF, oxaliplatin; VVP-16, etoposide; VVCR, vincristine; DXM, dexamethasone; OS, overall survival.

TABLE 3 | Clinical characteristics of reported cases of synchronous hepatocellular carcinoma (HCC) and lymphoma in the literature.

References Age Gender Lymphoma Hepatocellular carcinoma Chemotherapy os
(year) regimens (months)
Diagnosis Staging Treatment Diagnosis Number Hepatitis Treatment

virus

infection
Suriawinata 55  Male DLBCL Not - Well-differentiated 2 HCV Liver Not described >15
etal. (5) described HCC transplantation
Kataoka 64  Male DLBCL Not Conservative  Well-differentiated 1 HCV Conservative - 1.5
et al. (6) described  therapy therapy
Linetal. (7) 70 Male DLBCL Not Chemo Necrotic tumor Multiple  HCV Not described R-CHOP NA

described tissue with few
HCC cells

Leeetal. 60 Male FL Not Chemo HCC 2 HCV TACE and RFA  R-CVP >20
8) described
Present 58 Male DLBCL 1l Chemo Well-differentiated 1 HBV Hepatolobectomy CHOP >62
case

FL, follicular lymphoma; TACE, transcatheter arterial chemoembolization; RFA, radiofrequency ablation; DLBCL, diffuse large B-cell lymphoma, Chemo, chemotherapy; Ope, operation;
OS, overall survival; R-CHOR, rituximab, cyclophosphamide, Adriamycin, vincristine, and prednisone; R-CVR, rituximab, cyclophosphamide, vincristine, and prednisone; HBV, hepatitis

B virus; HCV, hepatitis C virus.

After obtaining her informed consent, R-CHOP
chemotherapy treating lymphoma was given first. During
the interval of chemotherapy, neoadjuvant chemotherapy
with S-1 (50 mg bid, days 1-14; repeated every 21 days) was
administered to treat sigmoid colon adenocarcinoma. After
two cycles of R-CHOP, a CT scan was performed and showed
that the response was CR. After three cycles of R-CHOP and
two cycles of S-1, laparoscopic radical sigmoidectomy was
performed. Postoperative pathologic staging was pT2NOMO,
stage I. Postoperative adjuvant chemotherapy was not necessary.
Then she continued to receive treatment and completed six
cycles of R-CHOP and two cycles of S-1. She has been living free
of tumor recurrence for nearly 33 months now.

DISCUSSION

The gastrointestinal tract is the most common organ for the
extranodal involvement of lymphoma. However, the coexistence
of digestive system adenocarcinoma and lymphoma is extremely
rare. The patient in case 1 was the second reported case of
synchronous FL and GC. The clinical characteristics of these
two cases are reviewed in Table 2 (4). In case 2, the patient was
the fifth reported case of synchronous DLBCL and HCC, the

clinical characteristics of these five cases are reviewed in Table 3
(5-8). Synchronous intestinal carcinoma and lymphoma were
diagnosed in cases 3 and 4; relevant reported instances are listed
in Table 4 (9-11).

Since it is a rare phenomenon, the diagnosis of synchronous
multiple primary cancer is difficult. Although it is unnecessary
and infeasible to obtain a biopsy from every suspicious lesion,
the awareness of the different biological behaviors between the
digestive system tumor and lymphoma should be considered
critical to diagnosis and treatment. In cases 1 and 4, diagnosed
with lymphoma first, certain gastrointestinal high metabolic
regions revealed by an interim PET-CT remained unchanged,
appearing to defy the habitual response to chemotherapy. In
case 3, the symptom of bile duct obstruction occurred while
abnormal metabolic lymph node regions shrunk. These clinical
observations were worth paying attention to for the possibility
of primary synchronous digestive system carcinoma. And the
accuracy of diagnosis was made based on the re-biopsy.

A PET-CT scan was recommended recently for initial staging,
identifying extranodal lesion and response assessment in both
FL and DLBCL, which is more accurate and sensitive than
contrast-enhanced CT scanning (12-15). However, false-positive
results with a PET-CT in FL have been described and occurred
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TABLE 4 | Clinical characteristics of reported cases of synchronous intestinal carcinoma and lymphoma in the literature.

References Age Gender Lymphoma Hepatocellular carcinoma Chemotherapy os
(year) regimens (months)
Diagnosis  Staging Treatment  Diagnosis Staging Treatment
Kidd 67 Female HL IIA Chemo Rectal moderately pT2 NO Ope ABVD >27
etal. (9) differentiated Mo,
adenocarcinoma Dukes’ A
74 Female DLBCL Not - Cecal pT3 NO - - <1
described adenocarcinoma MO,
Dukes’ B
65 Male HL 1l Chemo Rectal moderately ypT3 yN2 Ope, ABVD, >12
differentiated MO, Chemo capecitabine
adenocarcinoma Dukes’ C1
62 Female HL watch and Sigmoid colon pT3 NO Ope - >29
wait moderately MO,
differentiated Dukes’ B
adenocarcinoma
33 Male FL (grade - Rectosigmoid pT3 NO Ope - >120
1) moderately MO,
differentiated Dukes’ B
adenocarcinoma
Cui 53 Female DLBCL Not Chemo Sigmoid colon pT3NOMO, Ope R-CHOP 7
etal. described adenocarcinoma stage Il
(10)
Yang 73 Male DLBCL I Chemo Sigmoid colon pT3NOMO,  Ope R-CHOP >4
etal. well-differentiated stage A
(11) adenocarcinoma
Present 78 Male DLBCL I\ Chemo Duodenum papilla - Chemo R-miniCHOR, 8-1 16
case adenocarcinoma
65 Female DLBCL Il Chemo Sigmoid colon pT2 NO Chemo, R-CHOP, S-1 >33
adenocarcinoma MO, | Ope

ABVD, Adriamycin, bleomycin, vincristine, dakabazine; DLBCL, diffuse large B-cell lymphoma; Chemo, chemotherapy; Ope, operation; R-CHOR rituximab, cyclophosphamide,
Adriamycin, vincristine, and prednisone; OS, overall survival; FL, follicular lymphoma; HL, Hodgkin lymphoma.

with inflammatory, normal physiologic processes, additional
malignancy, and benign lesions. A retrospective study by
Iwamuro et al. (16) found that the true-positive rate of '8F-
FDG uptake in the gastrointestinal lesions was only 46.3% in
41 patients with gastrointestinal lesions of FL. In contrast, the
false-negative rate was 58.5%, whereas the false-positive rate
was 12.2%. So, when patients with FL have FDG uptake in
the gastrointestinal tract, endoscopic examination and biopsy
should be performed to confirm the diagnosis of gastrointestinal
lesions (17). Compared to indolent lymphoma, the accuracy
of PET in the evaluation of gastrointestinal involvement with
aggressive lymphoma is higher. Kumar et al. (18) reported that
the sensitivity, specificity, positive, and negative predictive values
of PET for aggressive gastrointestinal lymphoma were 86, 100,
100, and 92%, respectively. Yi et al. (19) reported that the mean
SUV of gastric DLBCL was 15.22. Radan et al. (20) revealed
that the SUVmax of aggressive gastric lymphoma was 19.7 +
11.5, whereas that of mucosa-associated lymphoid tissue (MALT)
lymphoma was only 5.4 & 11.5. From these data, we can conclude
that the SUVmax of the gastrointestinal lesion was at a high level
in aggressive lymphoma, especially in DLBCL. In cases 3 and 4 of
our research, SUVmax was 15.9 and 49.2 accordingly with higher
SUV in lymphoma. In case 3, there was no abnormally uptaken
radioactivity in the ampullary area. So, when the SUVmax or

the response to chemotherapy of the gastrointestinal lesion is
different from those of other lesions, other diseases should be
considered, and further biopsy should be performed.

There is no standard treatment strategy for synchronous
lymphoma and digestive system carcinoma. Individual
treatments should be based on the different therapeutic
principles of the synchronous tumors, combined with the
doctor’s experience and close attention to the characteristics
of the patient. FL represents the majority of indolent NHL,
and more than 70% of patients have an overall survival (OS)
longer than 10 years, especially with current therapies. But
the prognosis of advanced-stage GC is weaker than that of
FL. Namikawa et al. (21) reviewed 57 patients diagnosed with
synchronous GC and lymphoma and found that the prognosis
of patients with synchronous GC and lymphoma might depend
more on GC than on lymphoma, in which case the treatment
and therapeutic outcomes could depend on the adenocarcinoma
status. Chen et al. (22) reported the case of a patient with
synchronous early-stage GC and lymphoma, who was treated
successfully by combining laparoscopic resection and adjuvant
chemotherapy. Cammarota et al. (23) reported a patient with
synchronous GC and MALT lymphoma who was successfully
treated with neoadjuvant chemotherapy and total gastrectomy.
Following the approaches of previous findings, treatment
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strategies in case 1 were mainly determined based on GC rather
than FL.

In case 1, the patient was diagnosed with synchronous GC
and FL because of the different responses to chemotherapy. Since
most of grade 3 FL is sensitive to immunochemotherapy, we
presumed that these lymph nodes resistant to treatment might
not be an outcome of FL infiltration but that of GC metastasis.
GC with lymph node metastasis is inoperable. Treatment for
advanced-stage GC includes chemotherapy, radiotherapy, and
target therapy. For patients with synchronous GC and FL,
systemic therapy regimens must consist of drugs that can impart
sensitivity to two different kinds of tumors. Gemcitabine plus
oxaliplatin in combination with folinic acid and infusional
5-fluorouracil (5-FU) (Gem-FOLFOX) has shown significant
antitumor activity in advanced GC patients (24). S-1, a prodrug
of 5-FU, is one of the main anticancer drugs used worldwide
in gastrointestinal cancers (25). The combination of S-1 plus
cisplatin is also considered active and tolerable in GC patients
(26). On the other hand, rituximab plus gemcitabine and
oxaliplatin (R-GEMOX) is highly effective in NHL (27). So,
when the patient was diagnosed with synchronous GC and FL,
we used R-GEMOX plus the S-1 regimen, which was effective
and tolerable.

As for DLBCL, it typically presents as an aggressive
lymphoma, evolving over months and resulting in a symptomatic
disease that would be fatal without treatment. Thus, the therapy
for DLBCL should be administered immediately once diagnosed
not only because of its aggressive behavior but also because
of the high remission rate after chemotherapy (R-CHOP)
in most patients, even in advanced cases. When lymphoma
is controlled, the effective treatment of the digestive system
carcinoma should be carried out per patient’s condition. Surgery
plays a vital role in early-stage HCC and gastrointestinal
carcinoma. In case 2, the final diagnosis of HCC and DLBCL
was confirmed by pathology simultaneously. The patient suffered
from early-stage HCC and advanced-stage DLBCL. Therefore,
postoperative adjuvant therapy for HCC was not necessary,
and only R-CHOP was adopted for DLBCL. In case 3, the
patient presented with obstructive jaundice after four cycles of R-
miniCHOP, causing doubts as to the existence of another disease.
The endoscopic ultrasound-guided fine-needle aspiration biopsy
revealed adenocarcinoma of the duodenal papilla. Standard
pancreaticoduodenectomy usually is the primary treatment for
duodenal papilla carcinoma (28-30). However, considering the
patient’s age and poor performance status, a palliative endoscopic
retrograde biliary stent placement drainage was performed
to relieve his biliary obstruction. While clinical randomized
controlled trials and proof from evidence-based medicine are
insufficient in the chemotherapy of duodenal papilla carcinoma,
systemic chemotherapy with fluoropyrimidine 5-FU derivatives
and their combinations with other agents have been revealed
to be effective in duodenal adenocarcinoma (31-33). Katakura
et al. reported that S-1 treatment of duodenal cancer was highly
efficient, with a survival time of 19 months (34). Oral S-1 was
also once reported to be successfully used in the treatment of
ampullary carcinoma in an old patient (35). So, we chose S-1
to treat duodenal papilla adenocarcinoma. In case 4, lymphoma

and sigmoid carcinoma were both diagnosed before treatment.
Given the patient’s decent condition and no evidence of sigmoid
carcinoma metastasis, surgery for removing sigmoid carcinoma
was recommended. S-1, used as monotherapy or in combination
with chemotherapy, has been demonstrated to be an appropriate
alternative treatment of metastatic colon cancer, as well as
stage III postoperative colon cancer (36-38). So, we chose S-1
as the neoadjuvant chemotherapy to control colon carcinoma
growth and metastasis during the interval of chemotherapy for
lymphoma mainly for its low toxicity and acceptable tolerance.

In summary, these cases highlight the difficulty in accurately
diagnosing synchronous multiple primary cancers, given that
they rarely occur. Herein, we suggest a scrupulous biopsy of
the extranodal lesion in patients with lymphoma to improve the
diagnostic accuracy of the related double primary tumors. The
standard treatment strategy remains unclear. Age, performance
status, symptoms, pathological types, and tumor staging should
be considered crucial when formulating a treatment strategy. The
systemic treatment regimens should include drugs targeting the
synchronous tumors in question.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Tongji Medical College, Huazhong University of
Science and Technology. The patients/participants provided their
written informed consent to participate in this study. Written
informed consent was obtained from the individual(s) for the
publication of any potentially identifiable images or data included
in this article.

AUTHOR CONTRIBUTIONS

JM and HP contributed equally to this article. FZ and JM wrote
the manuscript. HP and QL collected the data. XLi and ZL
analyzed the data. YX and XLiu revised the manuscript. GW and
TL designed the manuscript. LZ reviewed the manuscript.

FUNDING

The study was supported by grants from the National
Natural Science Foundation of China (No. 81672940)
and the Clinical Research Physician Program of Tongji
Medical College, Huazhong University of Science and
Technology (No. 5001530053).

ACKNOWLEDGMENTS

We thank all patients and their families as well as all doctors
in the department of pathology and Cancer Center, Union
Hospital, Tongji Medical College, Huazhong University of
Science and Technology.

Frontiers in Oncology | www.frontiersin.org

December 2019 | Volume 9 | Article 1367


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Meng et al.

Synchronous Lymphoma and Digestive System Carcinoma

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

. Lian

. Yang QP, Zhang WY, Yu JB, Zhao S, Xu H, Wang WY, et al. Subtype

distribution of lymphomas in Southwest China: analysis of 6,382 cases
using WHO classification in a single institution. Diagn Pathol. (2011) 6:77.
doi: 10.1186/1746-1596-6-77

. Sehn LH, Gascoyne RD. Diffuse large B-cell lymphoma: optimizing outcome

in the context of clinical and biologic heterogeneity. Blood. (2015) 125:22-32.
doi: 10.1182/blood-2014-05-577189

PL, Chang Y, Xu XC, Zhao Z, Wang XQ, Xu KS.
Pancreaticoduodenectomy for duodenal papilla carcinoma: a single-centre
9-year retrospective study of 112 patients with long-term follow-up.
World ] Gastroenterol. (2017) 23:5579-88. doi: 10.3748/wjg.v23.i30.
5579

. Xue LJ, Yang JH, Su QS, Wang H, Liu C. Synchronous gastric carcinoma and

nodal malignant lymphoma: a rare case report and literature review. Case Rep
Oncol. (2010) 3:223-30. doi: 10.1159/000317603

. Suriawinata A, Ye MQ, Emre S, Strauchen ], Thung SN. Hepatocellular

carcinoma and non-Hodgkin lymphoma in a patient with chronic
hepatitis C and cirrhosis. Arch Pathol Lab Med. (2000) 124:1532-4.
doi: 10.1043/0003-9985(2000)124<1532:HCANHL>2.0.CO;2

. Kataoka TR, Tsukamoto Y, Kanazawa N, Izumi T, Awata N, Nishizawa Y, et al.

Concomitant hepatocellular carcinoma and non-Hodgkin’s lymphoma in a
patient with nodular regenerative hyperplasia. Pathol Int. (2006) 56:279-82.
doi: 10.1111/j.1440-1827.2006.01956.x

. Lin A, Kadam JS, Bodenheimer HC, Leonard ], Joyce MA, Lake-Bakaar G.

Concomitant diffuse large B-cell lymphoma and hepatocellular carcinoma in
chronic hepatitis C virus liver disease: a study of two cases. ] Med Virol. (2008)
80:1350-3. doi: 10.1002/jmv.21109

. Lee SI, Heo NY, Park SH, Joo YD, Kim IH, Park JI, et al. [Synchronous

hepatocellular carcinoma and B-cell non-Hodgkin’s lymphoma in
chronic hepatitis C patient]. Korean ] Gastroenterol. (2014) 64:168-72.
doi: 10.4166/kjg.2014.64.3.168

. Kidd LR, Evans MD, Williams NW, Beynon J. Synchronous diagnosis

of colorectal malignancy and lymphoma. Colorect Dis. (2011) 13:1107-9.
doi: 10.1111/j.1463-1318.2010.02414.x

Cui Y, Liu T, Zhou Y, Ji Y, Hou Y, Jin W, et al. Five cases report of solid
tumor synchronously with hematologic malignancy. Cancer Res. Treat. (2012)
44:63-8. doi: 10.4143/crt.2012.44.1.63

Yang JH, Lee J, Kim SB, Kim SH, Lee GJ. Synchronous diffuse large
B-cell lymphoma of the small intestine and adenocarcinoma of the
colon. Korean ] Intern Med. (2018) 33:438-41. doi: 10.3904/kjim.20
15.324

Barrington SE, Mikhaeel NG, Kostakoglu L, Meignan M, Hutchings M,
Mueller SP, et al. Role of imaging in the staging and response assessment
of lymphoma: consensus of the International Conference on Malignant
Lymphomas Imaging Working Group. J Clin Oncol. (2014) 32:3048-58.
doi: 10.1200/JC0O.2013.53.5229

Cheson BD, Fisher RI, Barrington SE, Cavalli F, Schwartz LH, Zucca E, et al.
Recommendations for initial evaluation, staging, and response assessment
of Hodgkin and non-Hodgkin lymphoma: the Lugano classification. J Clin
Oncol. (2014) 32:3059-68. doi: 10.1200/JC0O.2013.54.8800

Smith SD, Redman M, Dunleavy K. FDG PET-CT in follicular
lymphoma: a case-based evidence review. Blood. (2015) 125:1078-82.
doi: 10.1182/blood-2014-11-537522

Gallamini A, Borra A. FDG-PET Scan: a new paradigm for follicular
lymphoma management. Mediterr ] Hematol Infect Dis. (2017) 9:€2017029.
doi: 10.4084/mjhid.2017.029

Iwamuro M, Okada H, Takata K, Shinagawa K, Fujiki S, Shiode
J, et al. Diagnostic role of 18F-fluorodeoxyglucose positron emission
tomography for follicular lymphoma with gastrointestinal involvement.
World ] Gastroenterol. (2012) 18:6427-36; discussion 34. doi: 10.3748/wjg.v18.
i44.6427

Iwamuro M, Kondo E, Takata K, Yoshino T, Okada H. Diagnosis of
follicular lymphoma of the gastrointestinal tract: a better initial diagnostic
workup. World ] Gastroenterol. (2016) 22:1674-83. doi: 10.3748/wjg.v22.
i4.1674

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

. Kumar R, Xiu Y, Potenta S, Mavi A, Zhuang H, Yu JQ, et al. 18F-FDG PET

for evaluation of the treatment response in patients with gastrointestinal tract
lymphomas. ] Nucl Med. (2004) 45:1796-803.

. Yi JH, Kim §J, Choi JY, Ko YH, Kim BT, Kim WS. 18F-FDG uptake and

its clinical relevance in primary gastric lymphoma. Hematol Oncol. (2010)
28:57-61. doi: 10.1002/hon.905

Radan L, Fischer D, Bar-Shalom R, Dann EJ, Epelbaum R, Haim N, et al. FDG
avidity and PET/CT patterns in primary gastric lymphoma. Eur | Nucl Med
Mol Imaging. (2008) 35:1424-30. doi: 10.1007/500259-008-0771-8

Namikawa T, Munekage E, Fukudome I, Maeda H, Kitagawa H, Togitani
K, et al. Clinicopathological characteristics and therapeutic outcomes of
synchronous gastric adenocarcinoma and gastric lymphoma. Anticancer Res.
(2014) 34:5067-74.

Chen DW, Pan Y, Yan JE Mou YP. Laparoscopic resection of synchronous
gastric cancer and primary small intestinal lymphoma: a case report. World |
Gastroenterol. (2014) 20:6353-6. doi: 10.3748/wjg.v20.i20.6353

Cammarota G, Larocca LM, D’Ugo D, Persiani R, Cianci R, Nocente R, et al.
Synchronous gastric adenocarcinoma and MALT lymphoma in a patient with
H. pylori infection. Could the two neoplasms share a common pathogenesis?
Hepato Gastroenterol. (2001) 48:104-6.

Correale P, Fulfaro F Marsili S, Cicero G, Bajardi E, Intrivici C, et al.
Gemcitabine (GEM) plus oxaliplatin, folinic acid, and 5-fluorouracil
(FOLFOX-4) in patients with advanced gastric cancer. Cancer Chemother
Pharmacol. (2005) 56:563-8. doi: 10.1007/s00280-005-1024-1

Broto M, McCabe R, Galve R, Marco MP. A high throughput immunoassay
for the therapeutic drug monitoring of tegafur. Analyst. (2017) 142:2404-10.
doi: 10.1039/c7an00418d

Okabe H, Hata H, Ueda S, Zaima M, Tokuka A, Yoshimura T, et al. A phase
II study of neoadjuvant chemotherapy with S-1 and cisplatin for stage III
gastric cancer: KUGCO3. ] Surg Oncol. (2016) 113:36-41. doi: 10.1002/jso.
24096

El Gnaoui T, Dupuis ], Belhadj K, Jais JP, Rahmouni A, Copie-Bergman C,
et al. Rituximab, gemcitabine and oxaliplatin: an effective salvage regimen
for patients with relapsed or refractory B-cell lymphoma not candidates
for high-dose therapy. Ann Oncol. (2007) 18:1363-8. doi: 10.1093/annonc/
mdm133

Di Giorgio A, Alfieri S, Rotondi F, Prete F Di Miceli D, Ridolfini
MP, et al. Pancreatoduodenectomy for tumors of Vater’s ampulla:
report on 94 consecutive patients. World ] Surg. (2005) 29:513-8.
doi: 10.1007/500268-004-7498-x

Moriya T, Kimura W, Hirai I, Mizutani M, Ma J, Kamiga M, et al. Nodal
involvement as an indicator of postoperative liver metastasis in carcinoma
of the papilla of Vater. ] Hepato Biliary Pancreat Surg. (2006) 13:549-55.
doi: 10.1007/s00534-006-1113-5

Winter JM, Cameron JL, Olino K, Herman JM, de Jong MC, Hruban RH,
et al. Clinicopathologic analysis of ampullary neoplasms in 450 patients:
implications for surgical strategy and long-term prognosis. ] Gastrointest Surg.
(2010) 14:379-87. doi: 10.1007/s11605-009-1080-7

Wang L, Song Q, Li ], Chen X. S-1 treatment leading to complete remission
of advanced duodenal adenocarcinoma: a case report. Mol Clin Oncol. (2015)
3:1184-6. doi: 10.3892/mco.2015.607

Raghav K, Overman M]. Small bowel adenocarcinomas-existing
evidence and evolving paradigms. Nat Rev Clin Oncol. (2013) 10:534-44.
doi: 10.1038/nrclinonc.2013.132

Overman M]J. Recent advances in the management of adenocarcinoma of the
small intestine. Gastrointest Cancer Res. (2009) 3:90-6.

Katakura Y, Suzuki M, Kobayashi M, Nakahara K, Matsumoto N,
Itoh F. Remission of primary duodenal adenocarcinoma with liver
metastases with S-1 chemotherapy. Dig Dis Sci. (2007) 52:1121-4.
doi: 10.1007/s10620-006-9382-z

Mori N, Sakurai N, Iizawa H. A case of ampullary carcinoma progression-free
for four years after treatment with TS-1. Cancer Chemother. (2015) 42:367-70.
Hong YS, Park YS, Lim HY, Lee J, Kim TW, Kim KP, et al. S-1 plus
oxaliplatin versus capecitabine plus oxaliplatin for first-line treatment of
patients with metastatic colorectal cancer: a randomised, non-inferiority
phase 3 trial. Lancet Oncol. (2012) 13:1125-32. doi: 10.1016/S1470-2045(12)
70363-7

Frontiers in Oncology | www.frontiersin.org

December 2019 | Volume 9 | Article 1367


https://doi.org/10.1186/1746-1596-6-77
https://doi.org/10.1182/blood-2014-05-577189
https://doi.org/10.3748/wjg.v23.i30.5579
https://doi.org/10.1159/000317603
https://doi.org/10.1043/0003-9985(2000)124<1532:HCANHL>2.0.CO;2
https://doi.org/10.1111/j.1440-1827.2006.01956.x
https://doi.org/10.1002/jmv.21109
https://doi.org/10.4166/kjg.2014.64.3.168
https://doi.org/10.1111/j.1463-1318.2010.02414.x
https://doi.org/10.4143/crt.2012.44.1.63
https://doi.org/10.3904/kjim.2015.324
https://doi.org/10.1200/JCO.2013.53.5229
https://doi.org/10.1200/JCO.2013.54.8800
https://doi.org/10.1182/blood-2014-11-537522
https://doi.org/10.4084/mjhid.2017.029
https://doi.org/10.3748/wjg.v18.i44.6427
https://doi.org/10.3748/wjg.v22.i4.1674
https://doi.org/10.1002/hon.905
https://doi.org/10.1007/s00259-008-0771-8
https://doi.org/10.3748/wjg.v20.i20.6353
https://doi.org/10.1007/s00280-005-1024-1
https://doi.org/10.1039/c7an00418d
https://doi.org/10.1002/jso.24096
https://doi.org/10.1093/annonc/mdm133
https://doi.org/10.1007/s00268-004-7498-x
https://doi.org/10.1007/s00534-006-1113-5
https://doi.org/10.1007/s11605-009-1080-7
https://doi.org/10.3892/mco.2015.607
https://doi.org/10.1038/nrclinonc.2013.132
https://doi.org/10.1007/s10620-006-9382-z
https://doi.org/10.1016/S1470-2045(12)70363-7
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Meng et al.

Synchronous Lymphoma and Digestive System Carcinoma

37.

38.

Yamada Y, Takahari D, Matsumoto H, Baba H, Nakamura M, Yoshida
K, et al. Leucovorin, fluorouracil, and oxaliplatin plus bevacizumab
versus S-1 and oxaliplatin plus bevacizumab in patients with metastatic
colorectal cancer (SOFT): an open-label, non-inferiority, randomised phase
3 trial. Lancet Oncol. (2013) 14:1278-86. doi: 10.1016/S1470-2045(13)
70490-X

Yoshida M, Ishiguro M, Ikejiri K, Mochizuki I, Nakamoto
Y, Kinugasa Y, et al. S-1 as adjuvant chemotherapy for stage
II colon cancer: a randomized phase III study (ACTS-CC
trial). Amnn  Oncol. (2014)  25:1743-9. doi:  10.1093/annonc/
mdu232

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2019 Meng, Pan, Li, Liu, Liu, Li, Xiao, Liu, Wu, Zhu and Zhang.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Oncology | www.frontiersin.org

December 2019 | Volume 9 | Article 1367


https://doi.org/10.1016/S1470-2045(13)70490-X
https://doi.org/10.1093/annonc/mdu232
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

	Diagnosis and Treatment of Synchronous Lymphoma and Digestive System Carcinoma: Report of Four Cases and Literature Review
	Introduction
	Case Presentation
	Case 1
	Case 2
	Case 3
	Case 4

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


