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Editorial on the Research Topic
Case reports in gastrointestinal cancers : 2022

With the focus of journals and conferences on clinical trials and large registries, the
value of unique individual cases cannot be underestimated. These individual case stories
that tell compelling presentations and outcomes can be helpful.

The opportunity to oversee these submissions to the Research Topic within gastrointestinal
cancers was of interest to me since it brings to focus a diverse array of case reports. Often, these
are what the National Cancer Institute (NCI) calls the “exceptional responders” (1). It brings to
light these patients with unique cancers and exceptional clinical outcomes. Figure 1 illustrates
how each patient from diverse backgrounds and different cancers with their treatment journey
typifies an individual story, and it needs to be viewed as such.

If we look at the spectrum of these individual reports, some are deep, brisk, durable, and
sometimes curative outcomes to different kinds of novel therapies. Some are new or off-label
usage of drugs for actionable markers in histologies or cancer types or settings for which they
still are not approved by regulatory agencies or guidelines. Not all are about exceptional
outcomes. Some of these reports highlight unexpected or not previously known side effects of
drugs or point to mechanisms and/or ways to overcome and manage these issues. These can
help inform the care of future patients. Not only that, from a practical standpoint, publications
in peer-reviewed journals can help provide evidence supporting a strategy that biologically
makes sense but needs clinical reports of similar stories. Insurance companies and guidelines
committees seek more evidence before recommending or endorsing an approach for access to
off-label therapies.

Advances are coming in subsets for patients with different types of cancers. We are also
seeing agnostic approvals for markers like fusions that are rare events but very actionable.
Real-world evidence and publications in this regard can be clinically meaningful. We have
also found these helpful as initial proof-of-principle published evidence for investigator-
initiated trials that can change practice.
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FIGURE 1

[llustration showing how each patient from diverse backgrounds and different cancers with their treatment journey typifies an individual story.

Lastly, from an academic standpoint, these are also opportunities
for students, clinical investigators, and multidisciplinary teams to have
a place or home to highlight their work. I want to laud that the journal
was open to case reports and hope readers, scientists, patients,
caregivers, advocacy groups, and physicians who would benefit from
this endeavor. Future directions are changes in clinical trial designs
proposing n-of-1 trials as an opportunity to help expedite drug
development (2).
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Intrahepatic cholangiocarcinoma
with gastric metastasis
misdiagnosed as primary

gastric cancer: A case report
and literature review

Qingshun Zhu, Shengyong Zhai*, Enkang Ge™", Lei Li",
Xuguang Jiao?, Jingiu Xiong? Guangxu Zhu?, Yuanyuan Xu?,
Jianjun Qu® and Zhengjiang Wang?*

‘Department of Clinical Medical College, Weifang Medical University, Weifang, China, 2Department

of General Surgery, The first affiliated Hospital of Weifang Medical University (Weifang People’s
Hospital), Weifang, China

We describe a case of intrahepatic cholangiocarcinoma with gastric metastasis
misdiagnosed as primary gastric cancer. In addition, combined with the
literature, we summarized the clinical and imaging features of gastric
metastasis of intrahepatic cholangiocarcinoma in order to improve the
understanding of the preoperative diagnosis. Positron emission tomography/
computed tomography (PET/CT) is accurate in evaluating the primary tumor,
lymph node metastasis, and distant metastasis of patients. In addition,
immunohistochemical staining can determine the primary site of metastatic
adenocarcinoma. For patients who can not determine the location of the
primary tumor, the rigorous preoperative examination is necessary, it can
improve the accuracy of diagnosis and avoid excessive treatment of patients.

KEYWORDS

intrahepatic cholangiocarcinoma, metastasis, gastric, PET/CT, immunohistochemical
staining

Introduction

Intrahepatic cholangiocarcinoma mainly metastases through direct invasion, often
occurs through intrahepatic metastasis, advanced distant metastasis mainly occurs in the
lung, bone, brain, and other organs, but intrahepatic cholangiocarcinoma gastric
metastasis is very rare. Here, we report a patient who was misdiagnosed with primary
gastric cancer with gastric metastasis of intrahepatic cholangiocarcinoma treated in our
hospital. As far as we know, in the English literature that can be retrieved by PubMed,
only 4 cases of gastric metastasis of intrahepatic bile duct adenocarcinoma have been
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reported. This article combines a case of intrahepatic bile duct
adenocarcinoma with gastric metastasis and reviews the related
literature, hoping to attract more attention to this kind of disease
in clinical practice.

Case presentation

A 57-year-old male patient presented to the local hospital in
July 2017 for “epigastric pain and discomfort for one month”.
Gastroscopy showed a large ulcer in the gastric antrum, and
biopsy pathology showed poorly differentiated carcinoma,
tending to poorly differentiated adenocarcinoma. The patient
was admitted to our hospital for surgical treatment. Physical
examination showed that there was only mild tenderness in the
upper abdomen without rebound pain, no palpable abdominal
mass, no obvious jaundice in the skin and sclera, and no obvious
enlargement of superficial lymph nodes. Serological examination
showed that total bilirubin (TBILI) decreased (1.8umol/L,
normal range 7.4-24.1umol/L), hemoglobin (HGB) decreased
(93g/L, normal range 120-160g/L), carbohydrate antigen (CA)
724 increased slightly (7.66U/ml, normal range 0-6.9U/ml),
carcinoembryonic antigen (CEA), CA19-9, CA125, alpha-
fetoprotein (AFP) were all in the normal range. Thorax and
abdomen plain scan and contrast-enhanced CT (Figures 1A-F)
showed gastric cancer thickening in the gastric antrum,
considering the tumor, and the tumor was not clearly
demarcated from the left lobe of the liver; the size and shape
of the liver were normal, the edge was smooth, and no abnormal
density and enhancement lesions were found in the parenchyma.
Small lymph nodes could be seen in the hepatogastric space, but
no obvious enlarged lymph nodes were found in the
retroperitoneum. We initially diagnosed it as gastric antrum

10.3389/fonc.2022.997735

malignant tumor. After multidisciplinary tumor consultation,
we decided to carry out surgical treatment.

After excluding surgical taboos, the patient underwent
surgery in August 2017. During the operation, the tumor was
located in the gastric antrum, about 5 x 4cm in size, infiltrated
into the serosa, the anterior wall adhered closely to the left lateral
lobe of the liver, and the posterior wall adhered closely to the
transverse colon. Enlarged lymph nodes could be seen around
the tumor, but there were no obvious metastatic nodules in the
liver, peritoneum, and transverse colon. The family members
and trustees of the patients were informed of the intraoperative
findings, the details of possible adverse prognoses, and the
advantages and disadvantages of different surgical methods.
After obtaining their consent and signing the informed
consent form, we performed radical distal gastrectomy
(Billroth II gastrointestinal reconstruction) and partial left
lateral lobectomy of the liver (Figure 1G). The operation time
was about 200min, the blood loss was about 200ml, no blood
transfusion was performed. The postoperative pathology showed
that the tumor was poorly differentiated adenocarcinoma. The
tumor was closely related to the liver tissue, invading the entire
layer of the gastric wall to the mucosa from outside to inside and
accompanied by ulcer formation. Tumor cells could be seen in
the lymphatic vessel, and the nerve was not invaded. 27 lymph
nodes were dissected. None of these lymph nodes metastasized.
Immunohistochemical staining showed that the tumor tissue
expressed broad-spectrum cytokeratin (CKpan), CK-7, and CK-
19, but not CK-20, S-100, CD-10, Heppar-1, CD-56,
synaptophysin (Syn), chromogranin A (CgA), and Ki67
proliferative index was approximately 70% (Figures 2). After
communicating with pathologists and considering the
immunohistochemical results, we considered gastric metastasis

from intrahepatic biliary adenocarcinoma.

FIGURE 1

Preoperative auxiliary examination and postoperative specimen. (A=F), abdominal enhanced CT showed gastric cancer thickening in the gastric
antrum, and the tumor was not clearly demarcated from the left lobe of the liver; the size and shape of the liver were normal, the edge was
smooth, and no abnormal density and enhancement foci were found in the parenchyma (A—C) shows the arterial phase; (D—F) shows portal
venous phase). (G), the distal stomach and part of the left lateral lobe of the liver after the operation
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FIGURE 2

The tumor tissue expressed broad-spectrum cytokeratin (CKpan), CK-7, and CK-19, but not CK-20, C-erB-2, CD-10, CD-56, synaptophysin

(Syn), chromogranin A (CgA).

The patient recovered smoothly without obvious postoperative
complications and was discharged 11 days after the operation. We
performed 8 cycles of chemotherapy with the gemcitabine +
capecitabine regimen. The first chemotherapy begins one month
after the operation, followed by the next cycle of chemotherapy at
an interval of 21 days. The patients were reexamined every
3 months after the operation for 2 years and every 6 months
after the operation for 3-5 years. No tumor recurrence or
metastasis was found 5 years after the operation, and the patient
is still alive.

Discussion

This patient was initially diagnosed as a malignant tumor of the
gastric antrum, but according to the results of immunohistochemical
staining, the diagnosis was modified to gastric metastasis of
intrahepatic bile duct adenocarcinoma. Cholangiocarcinoma is a
malignant tumor derived from bile duct epithelial cells, which can be

divided into intrahepatic cholangiocarcinoma, hilar
cholangiocarcinoma, and distal cholangiocarcinoma according to
the location of the tumor (1). Intrahepatic cholangiocarcinoma is a
malignant tumor originating from bile duct epithelial cells above the
secondary bile duct. it is the second largest primary liver malignant
tumor after hepatocellular carcinoma, accounting for 5% and 30% of
primary liver cancer (2, 3). The early onset of intrahepatic
cholangiocarcinoma often lacks typical clinical symptoms, most
patients are often in the advanced stage and often accompanied by
lymph node and surrounding organ metastasis. According to related
literature reports, intrahepatic cholangiocarcinoma mainly
metastases through direct invasion, often intrahepatic metastasis
and advanced distant metastasis mainly occurs in the lung, bone,
brain, breast, colon, skin, and blood system (4-6). Metastasis from
intrahepatic cholangiocarcinoma to the stomach is very rare in
clinical practice. As far as we know, in the English literature that
can be retrieved by PubMed, only four cases of gastric metastasis of
intrahepatic bile duct adenocarcinoma have been reported (Table 1).
In this paper, we combined a patient with gastric metastasis of

TABLE 1 Summary of clinical data of gastric metastasis of intrahepatic cholangiocarcinoma.

Case Sex  Age (years) Clinical manifestation Primary pathology Treatment Survival (months) Reference

1 Female 67 Epigastric pain Poorly Resection NA Kim EM, et al. (7)

2 Male 58 Dysphagia Poorly Resection Died (5 months) Wang C, et al. (8)

3 Female 77 Epigastric pain Poorly Resection Died (5 months) Matsuo S, et al. (9)

4 Male 80 Jaundice Poorly Resection Alive (12 months) Imamura N, et al. (10)
5 Male 57 Epigastric pain Poorly Resection Alive (5 years) Present case

Follow-up since the operation; poorly, poorly differentiated adenocarcinoma; NA, no data available.
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intrahepaticcholangiocarcinoma, and reviewed the related literature,
hoping to attract more attention to this kind of disease in the clinic.

Ultrasonography (US) is a simple and widely used non-
invasive method for the diagnosis of cholangiocarcinoma.
Cholangiocarcinoma often shows hypoechoic or moderate
echo mass, which can be distinguished from bile duct stones.
The US can also judge the blood flow signal in the tumor and
whether the tumor invades blood vessels. Endoscopic ultrasound
has high resolution and is not disturbed by gas, so it can directly
observe the lesions of the duodenal papilla and show the
structure and focus of the bile duct wall more clearly. In
addition, the help of ultrasound can also locate the tumor,
combined with fine needle aspiration biopsy to determine the
nature and source of the tumor. CT and magnetic resonance
imaging (MRI) is the preferred imaging methods for the
diagnosis of intrahepatic cholangiocarcinoma. On contrast-
enhanced CT, intrahepatic cholangiocarcinoma can be
distinguished from hepatocellular carcinoma. On abdominal
contrast-enhanced CT, irregular masses around intrahepatic
cholangiocarcinoma can be seen, accompanied by hepatic lobe
atrophy and local intrahepatic bile duct dilatation. Because
intrahepatic cholangiocarcinoma receives blood supply from
the portal vein, and cholangiocarcinoma is mostly sclerotic,
with more fibrous tissue, it shows venous phase or delayed
phase enhancement on CT, while hepatocellular carcinoma gets
blood supply from the hepatic artery and shows arterial phase
enhancement on CT (11). Cholangiocarcinoma was
characterized by low signal intensity on T1-weighted and high
signal intensity on T2-weighted images. The dynamic contrast-
enhanced scan showed enhancement around the delayed phase.
MRI is of high value in preoperative staging, resectable
evaluation, selection of surgical methods, and evaluation of
prognosis of cholangiocarcinoma. Li reported that the
combination of enhanced CT and MRI in the diagnosis of
cholangiocarcinoma has high sensitivity and specificity, which
can provide an imaging basis for clinical diagnosis and treatment
(12). In addition, studies have reported the dense accumulation
of the nucleotide tracer 18-fluorodeoxyglucose ("®F-FDG) in
cholangiocarcinoma (13). PET scan combined with FDG
accumulation can show cholangiocarcinoma as small as 1 cm
of the bile duct, and it is considered that '*F-FDG-PET and PET/
CT are accurate in evaluating primary tumor, lymph node
metastasis, and distant metastasis in patients with intrahepatic
cholangiocarcinoma (14, 15).

Tumor markers are rarely expressed in normal tissues, but
increased in tumor tissues and blood of tumor patients, which can
reflect the occurrence and development of the tumor and the
situation of recurrence and metastasis. CA19-9 and CEA are
elevated in 40% and 85% of patients with cholangiocarcinoma,
respectively, and these markers may indicate postoperative
recurrence and metastasis (16). When CA19-9 and CEA were
176.3 IU/mL and 9.6 ng/mL respectively, CA19-9 and CEA could
predict the prognosis of Overall Survival (OS) (17). However, there
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is no recommended reference value for tumor diagnosis in the
world. Although the development of science and technology is
getting faster and faster, it is still difficult to diagnose
cholangiocarcinoma by hematology or imaging examination.
cytological and pathological examination is the gold standard for
the diagnosis of cholangiocarcinoma at present. however, it is
difficult to distinguish the histological manifestations of
intrahepatic bile duct adenocarcinoma from metastatic
non-hepatic primary tumors. Based on cytology, combined with
fluorescence in situ hybridization (FISH) cell analysis, the specificity
of diagnosis was improved. The FISH analysis uses fluorescence-
labeled DNA probes to detect specific chromosomal abnormalities.
A large number of special chromosome abnormalities detected by
FISH can complement the diagnosis of cholangiocarcinoma (18).
However, in patients affected by primary sclerosing cholangitis and
biliary stricture, biopsy samples are usually insufficient for
molecular spectrum analysis. in addition, tissue sampling reports
have high specificity but low sensitivity in the diagnosis of
malignant biliary strictures. Finally, the high embryogenic
property of BTC limits the accuracy of cytological and
pathological methods. In this case, fluid biopsy has attracted
more and more attention. Studies have shown that fluid biopsy
has great potential in the early diagnosis of cancer, the identification
of driver changes, the monitoring of treatment response
and the detection of drug resistance mechanisms (19, 20).
Therefore, it is necessary to do more research in the field of
biomarkers and further identify the specific tumor markers
of cholangiocarcinoma.

Compared with other organs, the stomach is a rare site of
tumor metastasis. Secondary gastrointestinal tumors are defined
as primary tumors that originate outside the gastrointestinal
tract or are not continuous with primary tumors in other parts of
the gastrointestinal tract. Through literature search, we
summarized the rare primary sites of secondary gastric tumors
(Table 2). We found that the survival time of patients with
gastric secondary malignant tumor is often very short, unlike
other cases, this patient still did not find tumor recurrence and
metastasis 5 years after the operation. We think this report is
special and worthy of study.

Intrahepatic cholangiocarcinoma often invades the adjacent
bile duct and liver parenchyma through direct infiltration.
Distant metastasis often occurs in the lung, bone, brain, and
other organs, but intrahepatic cholangiocarcinoma gastric
metastasis is very rare. This raises a question that needs to be
considered: how intrahepatic cholangiocarcinoma metastases to
the stomach. The answer to the question of direct invasion,
lymph node metastasis, hematogenous metastasis, or multiple
pathways remains to be discussed. We believe that the possibility
of direct invasion is greater, because the primary tumor is
located in the left lateral lobe of the liver, and the rear is in
direct contact with the anterior wall of the stomach. When the
tumor penetrates the visceral peritoneum, it is easy to cause
metastasis of adjacent organs outside the liver. Secondly, in our
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TABLE 2 Rare primary sites of secondary gastric tumors.

10.3389/fonc.2022.997735

Case Sex Age Primary  Histological type Treatment Outcome IHC positive marker Reference
(years) site
1 Female 73 Breast Invasive lobular Resection Bone Mammaglobin, ER Gurzu S, et al. (21)
carcinoma metastases
(4 months)
2 Female 67 Breast Invasive ductal carcinoma Resection Died (5 CK7, CDX2, E-cadherin, SLUG, Gurzu S, et al. (21)
months) CD44
3 Female 82 Skin Malignant melanoma Radiotherapy Died (3 Melan A, HMB45, SOX-10, S100 Yoshimoto T, et al.
months) (22)
4 Male 55 Lung Non-small cell lung Resection Died (3 NA Shih-Chun C, et al.
cancer months) (23)
5 Female 51 Ovarian Ovarian carcinoma Resection NA PR, ER, (CK7), Wilms’ tumor-1 Liu Q, et al. (24)
6 Female 70 Renal Clear cell renal cell Resection No recurrence  CD10, CAIX Koterazawa S, et al
carcinoma (4 months) (25),
7 Male 71 Adrenal gland  Adrenocortical Carcinoma Resection Died (12 Vimentin, Inhibin, Synaptophysin, Kovecsi A, et al. (26)
months) NSE

Follow up since the treatment; ER, estrogen receptor; PR, progesterone receptor; CK7, cytokeratin 7; NSE, neuron-specific enolase; NA, no data available.

case, cancer cells were found in the lymphatic vessels of the
patient, which may not rule out the possibility of lymph node
metastasis in addition to direct invasion.

At present, for the treatment of intrahepatic bile duct
adenocarcinoma, radical surgery is still the only possible cure.
The 7th edition of the American Cancer Federation (AJCC)
staging manual recommends routine lymph node dissection for
intrahepatic cholangiocarcinoma because it is helpful for accurate
staging and prognosis evaluation (2, 27, 28). However, for most
patients with cholangiocarcinoma, distant metastasis occurs at the
time of the initial symptoms. For patients with advanced or
unresectable diseases, local and systemic chemotherapy is the
main treatment choice. their goal is to control local tumor
growth, alleviate symptoms, improve and maintain quality of life.
Among the local treatment methods, the best evidence and most
promising results are transarterial radiation embolization (TARE),
hepatic arterial infusion (HAI), transarterial chemoembolization
(TACE) and radiofrequency ablation (RFA). Among them, RFA is
considered to be a good way to control the progression of local
tumors, and the postoperative complications are low (29). In
addition, comprehensive genome sequencing has determined the
genetic pattern of each cholangiocarcinoma subtype. Therefore,
promising molecular targets in precision medicine have been
identified and are being evaluated in clinical trials, in which
fibroblast growth factor receptor (FGFR) inhibitors have become
a research hotspot in recent years, and futibatinib (TAS-120) has the
potential to become a new treatment option for intrahepatic
cholangiocarcinoma with abnormal FGFR2 (30, 31). With the use
of drugs for PD-1/PD-L1 and CTLA-4, the treatment of immune
checkpoint inhibitors (ICIS) has brought the treatment of cancer
into a new field. Studies have shown that adjuvant therapy based on
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ICIS and chemotherapy has a certain guiding significance for the
treatment of BTC (32, 33). At present, it is also possible to establish
a preclinical model of CCA to clarify the causes and molecular
mechanisms of carcinogenesis, tumor progression and metastasis;
to find prognostic biomarkers and drug targets, and to test the
efficacy of drugs and develop more effective treatments will also play
a vital role in the development of cholangiocarcinoma
treatment (34).

In our patients, we chose radical resection and postoperative
adjuvant chemotherapy. At present, this treatment is beneficial
to patients. However, surgical decisions should take into account
the level of progress of the primary disease, and PET/CT is a very
useful diagnostic tool for metastatic diseases (35). And
immunohistochemical markers can determine the primary site
of metastatic adenocarcinoma (36). Therefore, it is necessary to
perform immunohistochemical staining on the biopsy tissue. If
the location of the primary tumor cannot be determined, the
removal of metastatic tumor tissue can help locate the
primary tumor.

Conclusion

Gastric metastasis of intrahepatic cholangiocarcinoma is
clinically rare, and we suspect that it is related to direct invasion,
but the characteristic of this patient is that no obvious tumor in the
liver was found by preoperative auxiliary examination. Therefore, a
detailed preoperative examination is very necessary to improve the
accuracy of diagnosis. PET/CT is accurate in evaluating patients’
primary tumor, lymph node metastasis, and distant metastasis. in
addition, immunohistochemical markers can determine the
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primary site of metastatic adenocarcinoma. At present, radical
resection and postoperative adjuvant chemotherapy may be
beneficial to patients. In addition, targeted therapy and
immunotherapy for intrahepatic cholangiocarcinoma have also
become the focus of research. It is believed that the most
beneficial treatment for patients with gastric metastasis of
intrahepatic cholangiocarcinoma can be determined by further
research in the future.
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the literature
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Background: Gallbladder cancer (GBC) represents the most common biliary
tract cancer. Prognosis remains poor with 5-year overall survival rates less than
5% in advanced stages. GBCs are diagnosed more frequently in women,
supposedly due to endocrine factors.

Case: A 35-year-old woman, diagnosed with a non-metastatic GBC in the 22nd
week of gestation, underwent a complete surgical resection 5 weeks later.
Adjuvant gemcitabine was administered without complications, temporarily
discontinued in the 32nd week to allow childbirth. The patient was disease-free
for more than 3 years with ongoing remission at the last visit in July 2022.
During the follow-up period, the child had no developmental, cognitive, or
other health issues.

Conclusion: Malignant tumors occur in about 0.1% of pregnant women, many
are treated with chemotherapy. In oncology, the need to deliver optimal
treatment in these patients represents a major concern. Both surgery and
adjuvant chemotherapy of locally advanced GBC can be performed safely, with
certain considerations, in the second trimester of pregnancy.
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Introduction

Gallbladder cancer (GBC) is considered a highly fatal
hepatobiliary malignancy due to its poor 5- year survival rate
of 0-12% and median overall survival (OS) of less than 6 months
in untreated patients (1). Worldwide, there is prominent
geographic variability in GBC incidence (2), which can be
illustrated by its distribution on the American continent, with
high rates seen in South American countries (for example
incidence =1.6 per 100,000 individuals in Chile) strongly
contrasting with the US 0.56-0.82 low-incidence. While socio-
economic factors explain these disparities (i.e. delayed access to
cholecystectomy for gallstones (3)) the strong gender difference
in the distribution of the disease does not. Even in low-incidence
countries, women are affected 2-3 times more frequently than
men (2). The association of GBC with the female gender has
been hypothesized to be influenced by estrogens leading to an
increase in the supersaturation of bile cholesterol, being
therefore potentially involved in the pathogenesis of GBC
mediated by gallstones (4). This over-representation of female
gender, unfortunately, increases the risk for diagnoses during
pregnancy. In the absence of metastasis, surgery and adjuvant
chemotherapy are the cornerstones of treatment, but exposure
during pregnancy to molecules described as deleterious to the
fetus (5, 6) may lead to a decision to terminate the pregnancy or
forego treatment leading to dramatic consequences (7). In order
to provide data for this critical decision making, the case
presented here is a pregnant patient diagnosed with GBC and
treated by surgery and adjuvant gemcitabine chemotherapy
during pregnancy with a follow-up of more than 3 years.

Case description

In February 2019, a 35-year-old African woman in the 22nd
week of gestation presented with acute biliary pancreatitis due to
gallbladder polyps. Two weeks later, the patient underwent a
cholecystectomy by laparoscopy without maternal nor fetal
complications. The histopathological examination revealed an
incidental gallbladder carcinoma classified as pT2a pNx L0 VO
G2 RO according to the American Joint Committee on Cancer
staging system (8th edition). Additional examinations were
therefore carried out, including a non-contrast magnetic
resonance imaging (MRI) two weeks after the first surgery
(Figure 1). Serum tumor markers including carbohydrate
antigen 19-9 (CA 19-9) and carcinoembryonic antigen (CEA)
were within normal limits (< 2 kU/L and 1.8 pg/L, respectively)
and the expression of MMR proteins (MLH1, MSH2, MSH2 and
PMS2) and HER-2 by immunohistochemistry in tumor tissue
were normal. After a discussion with the patient, particular care
was dedicated to maintain the pregnancy that the patient wished
to preserve. Following multidisciplinary tumor board discussion,
the patient underwent an open liver bi-segmentectomy of
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segments IVb and V showing two retro-portal lymph node
metastases of GBC with one of them presenting capsular
effraction. The tumor was classified pT2a pN1(2/8), grade 2,
without lymphovascular invasion, stage IIIB. No postoperative
complications were observed. Fetal growth, liquor volume, and
end-diastolic flow on ultrasound at 26 weeks were normal.

After an explanation about the benefit-risk balance of adding
chemotherapy treatment, the patient began adjuvant gemcitabin
and the pregnancy was carried on until 32 weeks of gestation.
Because of the risk of preterm delivery, the patient received
corticosteroids for fetal lung maturation before hepatic surgery.

Between the 28th and 32nd week of pregnancy, the patient was
treated with one cycle of gemcitabine chemotherapy (1000 mg/m2
on days 1 and 8 of a 21-day cycle) with no grade 2 or more adverse
events. Chemotherapy was administered on an inpatient basis to
facilitate fetal monitoring, and no adverse fetal effects were
observed. The treatment was interrupted 2 weeks prior to the
planned birth induction at 32 weeks. Because of breech position at
admission, the patient underwent a cesarean section. The newborn
girl had a birth weight of 1,570 g, a length of 41 cm, and a head
circumference of 28.5 cm (all values in the normal range for
gestational age). The Apgar score was 7/9/9 at 1, 5 and 10 minutes
respectively.The placenta showed no signs of metastatic spread. A
complete neonatal evaluation revealed no gross malformations,
neurological or cardio-circulatory abnormalities, infection, or
bone marrow suppression. Peripheral blood count was as
follows: leukocytes 16.5x109/L, hemoglobin 17.3 g/dL, and
platelets 417,000/uL). Supplemental enteral nutrition by
nasogastric tube was required for the first 6 days. The infant
developed indirect hyperbilirubinemia with jaundice and
hemoglobin level of 13.2 g/dl on day 14, requiring iron infusion.

The infant was discharged from the hospital in very good
general condition one month after the birth. Her weight was 2,380
g (below the third percentile), height 45 cm (below the third
percentile), and head circumference 31 ¢cm (below the third
percentile). Pediatric follow-up at 8 and 18 months of corrected
age confirmed normal physical and neurological development. At
the latter visit, the infant’s weight was 13 kg (above the 97th
percentile), her height 87 cm (above the 97th percentile), and head
circumference 48.5 cm (between the 75th and 90th percentile).

At 6 weeks postpartum, chemotherapy with gemcitabine was
resumed using the same dosing schedule as during the
pregnancy, in combination with capecitabine at 1500 mg
orally twice a day for the first two weeks of every 3-week cycle
and a total of 6 months were administered.

After finishing chemotherapy, the first follow-up imaging by
abdominal MRI and thoraco- abdominal computed tomography
(CT) was performed in October 2019, revealing no signs of local
recurrence or distant metastases (Figures 1C-F). Further
oncologic surveillance included clinical, laboratory (CEA, CA
19-9) and radiological monitoring. In this respect, the patient
had a lung CT and abdominal MRI every three months in the first
two years after the intervention, then the intervals were increased
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FIGURE 1

Liver MRI done 2 weeks after cholecystectomy. On axial fat-suppressed T2-weighted TSE (A) and coronal T2-weighted (B) images, mild
hyperintense signal is seen at the edge of the surgical resection in segment IV and V. (*) Pregnant uterus at 26 weeks of amenorrhea. Liver MRI
at 7 months follow-up, on axial fat-suppressed T2-weighted TSE (C) and coronal T2- weighted (D) images, the signal hyperintensity previously
seen has disappeared. On the hepatobiliary phase (axial (E) and coronal (F) view), acquired at 20 minutes after injection of gadoxetic acid
(Primovist), no metastases were seen. Some metal artefacts related to surgical clips post-cholecystectomy can been seen (arrow; E)

to every six months. This patient has been disease-free for more
than 3 years with ongoing remission at the last visit in February
2022. Figure 2 summarizes the disease course in our patient.

Discussion

There is an increasing number of cancers discovered during
pregnancies, as shown by several contemporary epidemiological
studies (8). Concerning surgery, it can be safely carried out at
any time during pregnancy. However, a higher risk of
miscarriage has been reported in the first trimester. Also, the
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risk of small for gestational age fetuses has been reported when a
pregnant patient undergoes a long abdominal procedure during
pregnancy. Moreover, major abdominal and pelvic surgery is
associated with increased morbidity and pregnancy
complications, like premature delivery, throughout the whole
gestation period. Therefore, watchful waiting policy can also be
considered. Nevertheless, when the patient is at high risk for
torsion (usually at gestational weeks 8-16), rupture infarction, or
acute abdomen, surgical management is indicated (9).

If a choice is possible, the second trimester is preferable for
surgery. Nevertheless, surgery should never be postponed if
deemed to be crucial for patient care management (10).
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FIGURE 2
Timeline of disease course.

Given the propensity of GBC to spread to the regional lymph
nodes and peritoneal surface, staging laparoscopy can help avoid
unnecessary laparotomy in 38-62% of patients. Based on the
aggressivity of the disease, staging laparoscopy is recommended
in all cases of suspected or proven GBC. As a result, only 25% of
patients will undergo potentially curative surgery and only 16%
will survive more than 5 years (10). After curative surgery for
biliary tract cancers, the ideal adjuvant chemotherapy has not
been established but most centers used adjuvant capecitabine for
6 months based on the BILCAP phase III study. In this trial,
although no significant difference in OS was observed, in an
unadjusted intent-to-treat (ITT) analysis, a per-protocol analysis
revealed significant results (median, 53 months in the
chemotherapy arm vs. 36 months in the observation group;
p=0.028). Furthermore, a pre-specified intent-to-treat analysis
adjusted for nodal status, disease grade and sex also showed
significant difference between the two groups. In the present
case, due to the aggressivity of the disease, combination of
gemcitabine/capecitabine was chosen.

Since capecitabine cross the placenta and have been shown to
be teratogenic and embryolethal, it was decided to start with
gemcitabine during pregnancy and add capecitabine after delivery.
Furthermore, due to low-risk emetic risk induced by gemcitabine,
no prophylactic anti-emetic therapy was prescribed in this case.

Providing the maximum benefit to the mother through early
delivery and aggressive chemotherapy against aggressive form of
cancers has clear drawbacks related to the induction of
premature delivery and possible side effects of chemotherapy
on the fetus, such as growth restriction, and anemia secondary to
bone marrow suppression. Currently, it is widely accepted that
chemotherapy can be safely administered during the second and
third trimesters, always with close monitoring of the mother and
fetus. The blood placenta barrier limits fetal exposure to
cytotoxic drugs with a different transplacental capacity for
various drugs (11). Furthermore, placental dissemination, as a
rare manifestation of cancer in pregnancy, comprises in the first
place a direct infiltration of placental tissue and less probably the
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presence of malignant cells in the intervillous space
corresponding to invasion in the maternal vascular
compartment. Owing to the anatomical and immune barrier
of the placenta, fetal metastases are even less common (12).

To our knowledge, there are no studies describing whether the
human placenta is an effective barrier to gemcitabine but only case
reports (Table 1). The treatment was aligned with the assessment
done by Briggs (18), considering: (a) gemcitabine molecular
weight and negligible plasma protein binding (b) animal data
(6) (c) trimester of pregnancy (avoiding first trimester which
represents organogenesis) (d) very short plasma elimination half-
life reducing the amount reaching the embryo-fetus allowing
gemcitabine use from the second trimester of pregnancy.

Recently, a descriptive cohort study of 1,170 pregnant cancer
patients (39% with breast cancer) aimed at analyzing changes
over time in cancer, obstetric, and neonatal outcomes. The
authors observed an increase in the use of chemotherapy
during pregnancy, in parallel with an increase in live births,
and a reduction in iatrogenic preterm deliveries, encouraging the
management of these patients in high obstetric care units (19).
Before starting any oncological treatment, a fetal examination
with ultrasound should be performed after 8th week to exclude
pre-existing abnormalities, because exposure to cytotoxic agents
in the first trimester can interfere with fetal organogenesis,
resulting in an increased risk of miscarriages and congenital
malformations. If there is an urgent need to start chemotherapy
during pregnancy, the option of preterm labor to avoid any delay
in treatment initiation should be carefully discussed with
the patient.

The present case represents the first description in the literature
of gemcitabine administration in a pregnant woman with biliary
tract cancer, successfully treated with surgery and adjuvant
chemotherapy during gestation period, leading to a disease-free
interval of more than 3 years. Table 1 summarize other case reports
describing the results of gemcitabine-based chemotherapy during
pregnancy. In addition, no acute or late side effects of chemotherapy
were observed in the infant during 3-year follow-up.
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TABLE 1 Clinical experience with gemcitabine-based chemotherapy in pregnancy.

First
author,
year

Diagnosis

Patient age
[years]

Gestational
age at
treatment
initiation
[weeks]
Initial disease
stage

Initial
treatment
intent

Chemotherapy
Doses et
durees
d’exposition

Response to
gemcitabine-
based
treatment

Outcome of
the infant

Kim, 2008 (13)

metastatic pulmonary
adenocarcinoma + brain
met

35

stage IV with brain
metastases

palliative

1st line: docetaxel and
cisplatin

(days 1 and 8) every 3
weeks) At 19 weeks,
therapy was changed to
gemcitabine and cisplatin
(days 1 and 8) at 3- week
intervals for two cycles
3rd line: gefitinib

progression

About 2 months after the
last dose, her pregnancy
was diagnosed. A cesarean
section was performed at
33 weeks to deliver a
normal, 1490-g female
infant (normal karyotype
46, XX) with Apgar scores
of 8,9, and 10 at 1, 5, and
10 minutes, respectively,
and normal blood counts.
An extensive examination
of the infant failed to find
any abnormalities. She
was developing normally
at 10 months of age
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Gurumurthy, 2009 (14)

non-small-cell lung cancer

38

25

stage IV with bilateral lung
metastases

palliative

gemcitabine (1000 mg/m2 on
day 1 and 8) and carboplatin

AUC 5
(day 1)

progression after 1 cycle

elective cesarean section at 28
4/7 weeks to a baby girl with

Apgar scores of 7 and 9 at 1

and 5 minutes, respectively. The

infant had multiple
complications secondary to
prematurity. The authors
speculated that two unusual

features, chronic lung disease
and excessive secretions from

her lungs, might have been
related to either the

chemotherapy or an effect of

the malignancy itself. At 8

months of age, the infant had

been weaned off of oxygen
therapy and her
neurodevelopment was age-
appropriate

Lubner,
2011 (15)

pancreatic
adenocarcinoma

37

24-31

Stage III

curative

gemcitabine
(1000 mg/m2)
beginning her
24th week of
pregnancy, until
her 31st week.

At 35 weeks,
labor was
induced to
deliver a
normal male
infant with
blood counts
within normal
limits. He was
developing
normally with a
functionally
intact immune
system at nearly
2 years of age.
The mother
died 12 months
after diagnosis
(relapse was
diagnosed 2
weeks after
delivery, and 6
weeks off
chemotherapy)
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Wiesweg, 2014 (16) Steinberg,
2020 (17)
Metastatic cholangiocellular adenocarcinoma Hodgkin
lymphoma
38 29
18 Second
trimester
Relapse
palliative Salvage
therapy
Chimio semaine 18-29 gemcitabine,
cisplatin 50 mg/m2 on day 1 and gemcitabine 1,000 navelbine,
mg/m2 on days 1 and 8 of a 21-day cycle doxorubicin

liposome (3
cycles)

partial remission of the hepatic lesion. no signs of progression
recurrent disease in the region of previous surgery.

However, a slight progression of a previously very

small pelvic metastasis was reported. Confirming our

clinical impression during the previous weeks, bone

metastases of the frontotemporal cranium, ribs, and

ilium were revealed by bone scintigraphy and cranial

CT. Abdominal MRI confirmed progressive disease in

the liver and bone metastases with large soft tissue

components.

35 +0, delivering a healthy female infant, APGAR 9/
10/10, birth weight 1,840 g (20th percentile), length
41 cm (20th percentile), and head circumference

30 cm (30th percentile). The baby initially showed
labored breathing with retractions but did not require
supplemental oxygen, breathing spontaneously at all

healthy boy
weighing
293 kg

times. Examination revealed no evidence of gross
malformations, neurological or cardiocirculatory
abnormalities, and infection or bone marrow
suppression (leukocytes 6.85/nL, hemoglobin 14.5 g/
dL, and platelets 320/nL). Supplemental enteral feeding
via nasogastric tube was necessary for 10 days. The
baby was discharged from the hospital in very good
general condition 1 month after her birth. Weight was
2,340 g (< third percentile), height 42 cm (< third
percentile), and head circumference 31 cm (< third
percentile).

(Continued)
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TABLE 1 Continued

First Kim, 2008 (13) Gurumurthy, 2009 (14)
author,

year

Delivery time 33 28+4

[weeks+days]

Follow-up available during the first  the patient died 2 weeks
patient 10 months postpartum
Conclusion

A multidisciplinary approach involving surgeons,
obstetricians, neonatologists and oncologists is required. In
addition, shared decision-making with the patient and family
members is indispensable in the management of cancer
diagnosed during pregnancy. In addition, the maternal
benefit of gemcitabine seems to outweigh the unknown
fetal risk.

The present case report demonstrates that surgery of
gallbladder cancer followed by adjuvant chemotherapy with
gemcitabine can be carried out safely and effectively in the
gestational period.
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Wiesweg, 2014 (16) Steinberg,

2020 (17)

35 Third
trimester

Although her head circumference was small, there Post-delivery
PET-CT

development was normal during 14 months of follow-  showed

were no neurological and behavioral defects and

up. progression of
A pediatric follow-up examination of the infant after a  disease, and
corrected age of 5 months confirmed normal physical  palpable
nodes had
begun to

at a corrected age 12 months, development was found — grow again.

and neurological development. In a second
examination

again appropriate for her age, with length at 1 cm
below 3rd percentile and weight at the 10th percentile.
The neuropediatric examination showed no abnormal
findings.

Chemotherapy with cisplatin and gemcitabine was
resumed, palliative local radiotherapy administered to
the sacrum, ilium, and femoral neck at a total dose of
20 Gy, and bisphosphonate therapy initiated.

Only 2 weeks after the completion of the radiotherapy,
disease progressed with new vertebral, mediastinal, and
pulmonary metastases. Thus, second-line
chemotherapy with 5-FU, folic acid, and oxaliplatin
was initiated.

Third-line therapy with paclitaxel was not tolerated
due to severe polyneuropathy. Hence, weekly
epirubicin was administered as fourth-line therapy.
Fourteen months after the initial diagnosis massive
progression of pulmonary, hepatic and bone
metastases occurred. The patient died shortly
afterward.

Author contributions

AD (1 R author), ND, PS contributed to the conception and
design of the study. AD (1% author) wrote the first draft of the
manuscript. AM, PS, MG wrote sections of the manuscript. All
authors contributed to manuscript revision and read and
approved the submitted version.

Funding

Open access funding was provided by the University
of Lausanne.

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.

frontiersin.org


https://doi.org/10.3389/fonc.2022.1006387
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Diciolla et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Kiran RP, Pokala N, Dudrick SJ. Incidence pattern and survival for
gallbladder cancer over three decades-an analysis of 10301 patients. Ann Surg
Oncol (2007) 14(2):827-32. doi: 10.1245/s10434-006-9224-4

2. Gallbladder factsheet (2020). Available at: https://gco.iarc.fr/today/data/
factsheets/cancers/12-Gallbladder-fact-sheet.pdf.

3. Randi G, Malvezzi M, Levi F, Ferlay ], Negri E, Franceschi S, et al.
Epidemiology of biliary tract cancers: an update. Ann Oncol (2009) 20(1):146—
59. doi: 10.1093/annonc/mdn533

4. Goetze TO, Paolucci V. Adequate extent in radical re-resection of incidental
gallbladder carcinoma: analysis of the German registry. Surg Endosc (2010) 24
(9):2156-64. doi: 10.1007/500464-010-0914-4

5. Eli Lilly. Gemzar product information (2019). Available at: https://pi.lilly.
com/us/gemzar.pdf.

6. Eudaly JA, Tizzano JP, Higdon GL, Todd GC. Developmental toxicity of
gemcitabine, an antimetabolite oncolytic, administered during gestation to CD-1
mice. Teratology. (1993) 48(4):365-81. doi: 10.1002/tera.1420480410

7. Collins K, Dong R, Rozenshteyn F, Lung E. 1328 intrauterine pregnancy
complicated by a distal common bile duct mass: An unlikely diagnosis of
extrahepatic cholangiocarcinoma with intrahepatic metastasis. Off ] Am Coll
Gastroenterol | ACG (2019) 114:5735. doi: 10.14309/01.ajg.0000594840.35200.6d

8. Botha MH, Rajaram S, Karunaratne K. Cancer in pregnancy. Int | Gynecol
Obstet (2018) 143(S2):137-42. doi: 10.1002/ijgo.12621

9. Boussios S, Moschetta M, Tatsi K, Tsiouris AK, Pavlidis N. A review on pregnancy
complicated by ovarian epithelial and non-epithelial malignant tumors: Diagnostic and
therapeutic perspectives. ] Adv Res (2018) 12:1-9. doi: 10.1016/j.jare.2018.02.006

10. Agarwal AK, Kalayarasan R, Javed A, Gupta N, Nag HH. The role of staging
laparoscopy in primary gall bladder cancer-an analysis of 409 patients: A prospective
study to evaluate the role of staging laparoscopy in the management of gallbladder
cancer. Ann Surg (2013) 258(2):318-23. doi: 10.1097/SLA.0b013e318271497¢

11. Peccatori FA, Azim HAJr., Orecchia R, Hoekstra HJ, Pavlidis N, Kesic V,
et al. Cancer, pregnancy and fertility: ESMO clinical practice guidelines for

Frontiers in Oncology

23

10.3389/fonc.2022.1006387

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

diagnosis, treatment and follow-up. Ann Oncol (2013) 24:vil60-70. doi: 10.1093/
annonc/mdt199

12. Khazzaka A, Rassy E, Sleiman Z, Boussios S, Pavlidis N. Systematic review of
fetal and placental metastases among pregnant patients with cancer. Cancer Treat
Rev (2022) 104:102356. doi: 10.1016/j.ctrv.2022.102356

13. Kim JH, Kim HS, Sung CW, Kim K], Kim CH, Lee KY. Docetaxel,
gemcitabine, and cisplatin administered for non-small cell lung cancer during
the first and second trimester of an unrecognized pregnancy. Lung Cancer (2008)
59(2):270-3. doi: 10.1016/j.lungcan.2007.06.017

14. Gurumurthy M, Koh P, Singh R, Bhide A, Satodia P, Hocking M, et al.
Metastatic non- small-cell lung cancer and the use of gemcitabine during
pregnancy. J Perinatol (2009) 29(1):63-5. doi: 10.1038/jp.2008.128

15. Lubner S, Hall B, Gopal D, Soni A, Hegeman R, Winterle N, et al. A 37 year-
old pregnant woman with pancreatic adeno-carcinoma treated with surgery and
adjuvant chemotherapy: A case report and literature review. J Gastroint Oncol
(2011) 2(4):258-61. doi: 10.3978/j.issn.2078-6891.2011.023

16. Wiesweg M, Aydin S, Koeninger A, Stein A, Schara U, van Roye C, et al.
Administration of gemcitabine for metastatic adenocarcinoma during pregnancy:
A case report and review of the literature. AJP Rep (2014) 4(01):017-22. doi:
10.1055/s-0034-1368091

17. Steinberg A, Park D, Parker J, Garvey A, Scigliano E, Strong N. HL-284: First
documented use of liposomal doxorubicin in a pregnant patient with Hodgkin
lymphoma. Clin Lymphoma Myeloma Leukemia (2020) 20:5248. doi: 10.1016/
$2152-2650(20)30840-5

18. Briggs GG, Towers CV, Forinash AB. Briggs Drugs in pregnancy and
lactation : A reference guide to fetal and neonatal risk. 12th edition ed.
Philadelphia, PA: Lippincott Williams & Wilkins (2022).

19. Amant F, Van Calsteren K, Halaska MJ, Gziri MM, Hui W, Lagae L, et al.
Long-term cognitive and cardiac outcomes after prenatal exposure to
chemotherapy in children aged 18 months or older: an observational study.
Lancet Oncol (2012) 13(3):256-64. doi: 10.1016/S1470-2045(11)70363-1

frontiersin.org


https://doi.org/10.1245/s10434-006-9224-4
https://gco.iarc.fr/today/data/factsheets/cancers/12-Gallbladder-fact-sheet.pdf
https://gco.iarc.fr/today/data/factsheets/cancers/12-Gallbladder-fact-sheet.pdf
https://doi.org/10.1093/annonc/mdn533
https://doi.org/10.1007/s00464-010-0914-4
https://pi.lilly.com/us/gemzar.pdf
https://pi.lilly.com/us/gemzar.pdf
https://doi.org/10.1002/tera.1420480410
https://doi.org/10.14309/01.ajg.0000594840.35200.6d
https://doi.org/10.1002/ijgo.12621
https://doi.org/10.1016/j.jare.2018.02.006
https://doi.org/10.1097/SLA.0b013e318271497e
https://doi.org/10.1093/annonc/mdt199
https://doi.org/10.1093/annonc/mdt199
https://doi.org/10.1016/j.ctrv.2022.102356
https://doi.org/10.1016/j.lungcan.2007.06.017
https://doi.org/10.1038/jp.2008.128
https://doi.org/10.3978/j.issn.2078-6891.2011.023
https://doi.org/10.1055/s-0034-1368091
https://doi.org/10.1016/S2152-2650(20)30840-5
https://doi.org/10.1016/S2152-2650(20)30840-5
https://doi.org/10.1016/S1470-2045(11)70363-1
https://doi.org/10.3389/fonc.2022.1006387
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

:' frontiers ‘ Frontiers in Oncology

‘ ® Check for updates

OPEN ACCESS

Giovanni Crisafulli,
IFOM - The FIRC Institute of Molecular
Oncology, ltaly

Erica Torchiaro,

Candiolo Cancer Institute (IRCCS),
Italy

Alberto Sogari,

University of Turin, Italy

Alice Frontali,

Azienda Ospedaliera di Desio e
Vimercate, Italy

Changjie Lou
9337768@qg.com

This article was submitted to
Gastrointestinal Cancers:
Colorectal Cancer,

a section of the journal
Frontiers in Oncology

13 June 2022
12 September 2022
24 October 2022

Zhang Z, Lei Y, Wang D, Yang L and
Lou C (2022) Case Report: A case of
advanced duodenal adenocarcinoma
in complete remission after
chemotherapy combined with
targeted therapy and radiotherapy.
Front. Oncol. 12:968110.

doi: 10.3389/fonc.2022.968110

© 2022 Zhang, Lei, Wang, Yang and
Lou. 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

Case Report
24 October 2022
10.3389/fonc.2022.968110

Case Report: A case of
advanced duodenal
adenocarcinoma in complete
remission after chemotherapy
combined with targeted therapy
and radiotherapy

Zhengfeng Zhang, Yang Lei, Dazhen Wang, Liu Yang
and Changjie Lou*

Department of Gastroenterology, Harbin Medical University Cancer Hospital, Harbin, China

Duodenal adenocarcinoma (DA) is an extremely rare and highly aggressive
malignant tumor of the digestive system. Due to the lack of specific clinical
characteristics, it is easy to misdiagnosis and miss diagnosis, and the lack of
specific consensus and recommendation for treatment, so it often refers to
stomach cancer and colorectal cancer. Now, we report a case of a patient with
advanced DA who achieved complete remission (CR) after undergoing
chemoradiotherapy combined with targeted therapy. The patient was
pathologically diagnosed with DA after radical surgery in October 2020, and
he failed to undergo adjuvant chemotherapy on time due to the COVID-19
outbreak. The patient found multiple lymph node liver and abdominal
metastases 6 months after the operation. Considering the progression of the
disease, XELOX regimen (oxaliplatin + capecitabine) chemotherapy was given
for 1 cycle. After 1 cycle of treatment, the tumor markers remained elevated;
the carcinoembryonic antigen (CEA) was 5.03 ng/ml (0-5 ng/ml), and the
carbohydrate antigen 19-9 (CA19-9) was 747.30 U/mL (0—-37 U/ml). The patient
also developed intolerable capecitabine-related treatment-related adverse
events (TRAEs), namely, hand—foot syndrome. For the above reasons,
capecitabine was replaced as S-1 at cycle 2, and the chemotherapy regimen
became SOX (oxaliplatin + S-1); bevacizumab injection was also added to the
SOX regimen, and it was further treated regularly for 7 cycles with the regimen
of SOX plus bevacizumab. Liver metastases showed a continuous narrowing
trend throughout the treatment period; tumor markers also showed a
downward trend. Finally, the patient achieved complete remission (CR) at
cycle 7. After completion of chemotherapy, radiotherapy was administered
to the resistant metastatic lymph nodes present in the patient’'s abdominal
cavity for a total of 10 times. However, the patient developed severe bone
marrow suppression and obstructive jaundice during the course of
radiotherapy and finally failed to complete the radiotherapy plan. Currently,
the patient continued maintenance therapy with bevacizumab and S-1 and
showed no recurrence or metastasis after review. In this case of advanced DA,
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we referred to both CRC and gastric cancer in the treatment regimen of the
patient. At the same time, targeted drugs and radiotherapy were also added to
the basis of chemotherapy, which has no clear consensus recommendation or
case for reference in the treatment of advanced DA. Thankfully, the patient’s
disease was controlled and remained stable after treatment with this regimen.
Therefore, for patients with advanced DA who lack standardized treatment
regimens and guidelines, the combination of chemotherapy with targeted

therapy and radiotherapy may be one of the effective treatment modalities.

KEYWORDS

case report, duodenal adenocarcinoma, advanced stage, chemotherapy,
radiotherapy, targeted therapy

Introduction

Duodenal adenocarcinomas (DA) represent 0.3%-1% of
gastrointestinal malignancies, with an incidence rate of less
than 0.5/100,000 (1). However, in terms of occurrence of small
intestinal malignancies, DA represents a higher proportion,
accounting for approximately 25%-35% (1, 2). Early diagnosis
of DA is challenging, as it lacks specific clinical features, so it is
prone to missed diagnosis or misdiagnosis as biliary and
pancreatic disease and then misses the optimal treatment time
and finally develops into advanced DA (3). As a result, the
prognosis for the disease is often poor.

Hirashita et al. (4) found that patients with advanced DA
had a significantly better prognosis after following the
chemotherapy regimen for CRC than the patients who did not
receive chemotherapy (P = 0.016). As a result, they believe that
advanced DA, despite the poor prognosis, chemotherapy may
allow them to achieve a degree of remission after the disease
progresses. DA has low morbidity and high mortality rate, which
leads to lack of standard diagnosis and treatment guidelines,
while chemotherapy often refers to CRC or gastric cancer
guidelines. Therefore, some individuals have shifted the
strategy of advanced DA therapy to targeted therapy and more
specific immunotherapy, but the current effective clinical
evidence is still lacking. Here, we discuss the case of advanced
DA patients who recover from disease progression after surgery
and eventually achieve CR after treatment with chemotherapy
plus targeted therapy and radiation.

Case report

A 53-year-old male patient with no family history or
personal history of bowel cancer presented for “intermittent
abdominal distention for more than 1 month”. The patient did
not experience nausea or vomiting, blood or black stools,
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abdominal pain or diarrhea, and fever or jaundice during the
onset of the disease. Eating, defecation, and body position were
not associated with bloating symptoms; urine color deepening
was greater than before; and stool was normal.

The routine physical examination: the patient had better
mental status, with stable vital signs and no yellowish skin and
sclera, no enlarged superficial lymph nodes, and no liver and
spleen enlargement affected; both lungs breathing sounds were
normal; and no abnormal breathing sounds could be detected.
There was no pain, rebound pain, and muscle tension, and bowel
sounds can be heard in the whole abdomen, with an average of
three to five times/minute. Weight loss was approximately 4-5
kg, and no remaining abnormalities were noted.

After admission, abdominal MRI scan was performed, and the
results showed space occupying lesions in the hook region of the
pancreatic head region; possibility of malignancy was high; the
clinical stage of cT3N1Mx was concomitant, accompanied by bile
duct system expansion; and multiple liver metastases may be
present. The value of the tumor marker CA19-9 was 94.9 U/ml
above the normal reference range (0-37 U/ml), and the CEA and
lactate dehydrogenase (LDH) levels were in the normal range.
Two ultrasound-guided liver biopsies were performed to clarify
the patient’s diagnosis, but these were negative. Finally, a PET/CT
examination was performed, and the results showed the following:
ampullary space-occupying lesions, possibly ampullary
carcinoma; low-density nodules at liver S4 and S8; the tumor
possibly showing metastasis; and the paralesional lymph nodes
showing radioactive concentration, with high possibility of tumor
metastasis. The patient also had low biliary obstruction. Second,
we recommend the patient for endoscopic pathology by
ultrasound, hoping to undergo surgical treatment after a clear
pathologic diagnosis. However, because the patient had
undergone two biopsies of liver puncture but had not obtained
the pathological tissue, the patient and family members refused to
perform endoscopic ultrasonography and hoped to undergo
exploratory laparotomy as soon as possible to establish a clear
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diagnosis. When the opinions of the patients and their families
were integrated, the patient did not have obvious organic lesions
in the heart, lung, kidney, and other organs, and both liver
puncture tests did not show any positive findings in
pathological tissue scan. In addition, the patient has developed
low biliary obstruction with elevation of tumor landmarks.
Consent was obtained after a multidisciplinary consultation to
be transferred to surgical therapy.

Downward surgery under epidural composite general
anesthesia occurred on 2 October 2020. The surgical name was
“exploratory laparotomy + modified pancreaticoduodenectomy”.
Surgery was an RO resection, starting with the resection of the
pancreatic head, duodenum, proximal jejunum, distal stomach,
common bile duct, and gallbladder, followed by the reconstruction
of the three sites: the pancreas and transverse colon, common bile
duct and jejunum, and stomach and jejunum. Surgical records
showed the following: the surgical incision was located in the right
upper quadrant, and the skin was cut about 24 cm through the
rectus abdominis incision. Intraoperative exploration showed
the following: no abdominal ascites, no implant nodules in the
peritoneum, and the right liver surface adhered to the diaphragm,
which was released. The imaging showed that the occupation of
the liver and the surface of the whole liver were not touched,
the volume of the gallbladder increased, and about 200 ml of dark-
green bile was drained by decompression. The common bile duct
was seen after dissection of the hepatic duodenal ligament,
which had dilation, approximately 1.5 cm in diameter. A 1 cm *
1 cm mass was reached in the ampulla region of the inferior
common bile duct with a hard texture. Enlargement of hilar
lymph nodes, paraciliary choledochal lymph nodes, and common
hepatic artery lymph nodes were found. The lesion was found to
be resectable after free exploration, so the decision to perform
pancreaticoduodenectomy was made. The gallbladder was
removed, and a total of 12 parahepatic arteries and common
bile duct lymph nodes were removed and submitted for
examination. The common bile duct was cut above the
gallbladder junction, draining all bile, cutting the common bile
duct about 1.5 cm in diameter, and the distal bile duct was ligated.
The broken end of the common bile duct was sent to the frozen
pathological examination, and no tumor cells were found. The
gastric tissue was severed between the gastric body and the
antrum, and the pancreas was then exposed. The transverse
mesentery was dissected until the inferior margin of the
pancreas, revealing the pancreatic head and superior mesenteric
arteries, cutting the jejunum at the 10-cm jejunum, distal suture,
and proximal suture from the transverse colon mesoic pore pulled
back to the right. The pancreatic tissue was cut open after ligating
the severed blood vessels of the pancreas, and the posterior
pancreatic hook process appeared and the posterior resection
mesangium was ligated. Since then, the tissues of the pancreatic
head, duodenum, proximal jejunum, distal stomach, and the
common bile duct and gallbladder have been completely
removed. Reconstruction was then performed. In pancreatic and
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jejunal anastomosis, after leaving free the distal jejunum, the
transverse colon was mentioned above from the transverse
colon posterior mesangial fissure, and the anastomosis was
made at 5 cm from the jejunal fracture end and the pancreas. In
common bile duct and jejunal anastomosis, a longitudinal incision
equal to the aperture of the common bile duct was made in the
lateral edge of the jejunum from the pancreas and jejunostomy,
followed by common bile duct jejunoanastomosis. In gastric
jejunum anastomosis, a transverse colonic anterior
gastrojejunostomy was performed about 50 cm below the
common hepatic jejunal anastomosis. An ampullary carcinoma
was intraoperatively diagnosed. However, the postoperative
pathology showed a poorly differentiated DA, tumor tissue
invaded the base layer of the duodenal intestinal wall involving
parenteral adipose tissue, and there is also nerve invasion,
pancreatic resection (-), bile duct resection (-), gastric resection
(-), duodenal resection (-), and lymph nodes 0/7 in each group.
Therefore, this patient was eventually diagnosed with poorly
differentiated DA.

After the operation, the patient failed to perform adjuvant
chemotherapy on time due to the COVID-19 outbreak. Review
at 6 months thereafter revealed an elevation of the tumor marker
CA19-9 to 515.5 U/ml; the abdominal MRI found multiple
nodules in the liver, low signal on the TIWI sequence, a
slightly higher signal in T2WI, some lesions with T2WI, larger
nodules located in $6, about 10 mm * 8 mm in size, and a high
possibility of metastasis. Combined with the elevation of the
patient’s tumor markers, considering the patient’s disease
progression, admission to chemotherapy is recommended. The
chemotherapy regimen for cycle 1 was the SOX regimen
(oxaliplatin+S-1:oxaliplatin: 220 mg per dose, intravenous
administration, administered once during a treatment cycle, 21
days is used for one treatment cycle, S-1: each time 60 mg, oral
medication, twice daily for 14 consecutive days per treatment
cycle). The SOX treatment regimen is guidelines for gastric
cancer. Hematological indicators were checked before
medication in cycle 2, and it was found that tumor markers
continued to rise (CEA: 5.03 ng/ml, CA19-9: 747.30 U/ml). After
1 cycle of chemotherapy, the tumor markers still show a
significant upward trend, perhaps indicating that
chemotherapy alone cannot effectively control the progression
of the disease; after a multidisciplinary consultation, it was
agreed that targeted drugs might be added to try them out.

The patient’s primary tumor was located in the duodenum,
and postoperative immunohistochemistry was performed: HER-
2(1+), VEGF(+), Topo-Ilau(+2%), PDGER-a (-), Ki67 (+30%),
KRAS (-), NRAS (-), BRAF (+), MLH1 (+50%), PMS2 (+40%),
MSH2 (+60%), MSH6 (+40%). The patient developed
capecitabine-related adverse drug reactions after 1 cycle of oral
capecitabine. The main manifestation is hand-foot syndrome,
reaching grade 4. Due to the above reasons, coupled with the
patient being not too old and in good physical condition, after
consulting with the family members and obtaining their
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informed consent, capecitabine was replaced with S-1 during
cycle 2 of chemotherapy. In addition, we added bevacizumab to
conventional chemotherapeutic agents (the dose was 5 mg/kg,
administered intravenously, administered once during a
treatment cycle, and 21 days was used for one treatment
cycle). Then, the patient regularly completed the following 7
cycles of treatment, and the patient tolerated the drug well
throughout the treatment period and showed no serious drug-
related adverse reactions again.

The patient was reviewed and evaluated on time throughout
the treatment period. Evaluation criteria were according to the
Response Evaluation Criteria in Solid Tumors version 1.1
(RECIST1.1). The patient was rated as SD at cycle 3 (liver
metastatic lesions decreased by 5% compared with before). At
cycle 5, liver metastasis decreased by 30% and reached partial
response (PR). The metastasis was visually invisible at cycle 7
and was assessed as complete remission (CR). During the entire
treatment period from cycle 2 to the end of treatment, the liver
metastases continued to decrease (ranging from 5% to 30%), and
the tumor markers also decreased (CA19-9 decreased to normal
levels from 949.0 U/ml and remained stable). When 8 cycles of
treatment were completed, the patient’s liver lesions were
visually invisible from the initial 10 mm * 8 mm to the end
of treatment.

After the end of chemotherapy, some lymph nodes in the
hilar region and peritoneal cavity metastasis could not be
significantly reduced compared with those before
chemotherapy, which may be related to the tumor
heterogeneity and drug tolerance. After a consultation in the
radiotherapy department, they recommended abdominal
radiotherapy. The original radiotherapy plan was 1.8 Gy each
time, a total of 28 times, and a total radiation dose of 50.4 Gy.
However, considering that the patient had experienced
myelosuppression during chemotherapy and had a platelet
decline after the second radiotherapy session (PLT: 70 * 10°/1),
combined with the patient’s current physical state and disease

10.3389/fonc.2022.968110

condition, the radiotherapy schedule was changed to 20 times
with a total radiation dose of 36 Gy. After radiotherapy, the
abdominal metastatic lymph nodes showed a shrinkage trend,
but the patient developed severe myelosuppression (PLT: 30 *
10°/1) and jaundice after the 10th radiotherapy and finally failed
to complete the radiotherapy plan. Bone marrow suppression
seen during the radiotherapy process mainly showed decreased
PLT, white blood cell (WBC), and neutrophil (NEU) count. The
PLT value decreased to 30 * 10°/1 ((125-350 * 10°/1), and the
WBC value had a minimum drop to 1.5 * 10°/1 (3.5-9.5 * 10°/1).
The NEU value decreased to 0.8 * 10%/1 (1.8-6.3 * 10°/1).

Up to the third degree according to the myelosuppression
scores, the WBC levels were 1.29-1.0 * 10°/1, NEU: 0.9-0.5 * 10°/
1, and PLT: 49-25 * 10°/l. During radiotherapy, the patient’s
biochemical index was increased. Total bilirubin was 324.3
pmol/l (3.4-21 pmol/l), direct bilirubin was 180.80 pumol/l (0-
3.4 umol/l), indirect bilirubin was 143.50 pmol/l, and total bile
acid was 13,000 U/1 (5,300-11,300 U/I). The abnormalities of the
above test indicators significantly fit with the jaundice symptoms
of the patient. Subsequently, the patient underwent
interventional therapy with “biliary drainage + biliary
stenting”, and the patient’s jaundice symptoms significantly
improved 3 days after surgery. However, the patient failed to
continue the subsequent radiotherapy for factors such as
myelosuppression and secondary infection. At present, the
patient has been treated with bevacizumab plus S-1 for half a
year, and no disease progression has occurred until June
2022 (Table 1).

Besides myelosuppression, drug-related adverse effects exist
throughout patient treatment. For example, after the first cycle
of capecitabine, the patient developed refractory hand-foot
syndrome, mainly showing significant swelling and pain in the
palm and foot with severe desquamation and ulcers, as well as
local blisters and erythema. Such severe capecitabine-related
adverse effects after 1 cycle are rare, as the drug-related
adverse effects are usually proportional to the dose.

TABLE 1 The whole treatment process of the patient ,including date, treatment regimen, cycle and the changes of hematological indicators

(CA19-9, CEA, LDH, WBC, NEU, HGB and PLT).

Date regimen Cycle CA19-9
2020/10/2 operation _ 29.49
2021/4/11 XELOX C1 516.5
2021/5/11 SOX+Bevacizumab C2 748.3
2021/6/8 SOX+Bevacizumab C3 180.1
2021/717 SOX+Bevacizumab C4 105.9
2021/8/15 SOX+Bevacizumab C5 421
2021/9/13 SOX+Bevacizumab Co6 21
2021/10/10 SOX+Bevacizumab Cc7 15.5
2021/11/2 SOX+Bevacizumab C8 10.9
2021/12/20 SOX+Bevacizumab+Radiotherapy - 891
2021/12/31 Biliary stent implantation - 12.31
2022/1/19-6/21 S-1+Bevacizumab - -
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CEA LDH WBC NEU HGB PLT

2.24 126 10.68 8.83 148 132
4.78 141 5.49 3.52 145 108
5.03 210 6.08 3.57 136 103
421 200 5.01 3.15 127 99
3.81 186 4.55 2.2 135 101
2.18 150 3.21 1.93 130 98
2.07 188 221 1.8 133 89
1.87 197 2 1.97 131 78
1.8 125 22 2.01 139 82
1.78 137 1.5 0.8 122 30
221 165 23 212 138 55
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Fortunately, capecitabine was replaced with S-1 in cycle 2, after
which the patient gradually resolved. Furthermore, the patient
also inevitably developed oxaliplatin-related peripheral sensory
neuropathy after 8 cycles of oxaliplatin treatment until the last
cycle severity had reached stage 3. This is inevitable, but at this
time the patient has successfully completed the treatment and
the effect was good (Figures 1-8).

Discussion

The incidence of non-ampullary DA is extremely low, and it
has been suggested that the low incidence of DA may be related
to the existence of some protective mechanism. For example, the
duodenal transport rhythm is fast, which can effectively reduce
the exposure of carcinogens; in addition, the presence of
intestinal secretions and fluids has a certain protective effect
against the relatively sterile duodenum (5). Except for the lower
morbidity rate, many DA patients do not show symptoms until
the tumor growth is large enough or even develops into an
advanced stage, often lacking in specific clinical manifestations,
so the early diagnosis is extremely difficult; according to
statistics, due to the above reasons, the average delayed
diagnosis was about 2 to 15 months, and due to the complex
tissue structure of the vicinity, patients are prone to misdiagnosis
and missed diagnosis (6, 7).

If the patient can meet the conditions of surgical treatment,
the pathological tissue examination after surgical resection can
get a more accurate judgment. Although the intraoperative
diagnosis is also more credible, many patients’ lesions were
located in the ampullary area, there are many surrounding
tissues and organs, the structure is more complex, and the
lesions are diverse; therefore, the pathological diagnosis is
considered to be the most accurate. As reported in the article,

10.3389/fonc.2022.968110

the patient was diagnosed with an intraoperative ampullary
carcinoma, while the postoperative pathology showed a non-
ampullary DA. If the patient is found to have parenchymal
organs, such as liver and lung metastases, once examined, the
needle biopsy can also be considered for judgment, but it is often
prone to negative or false positive results, which is often not
accurate enough (7-9). As in the patient in this case, the liver
metastasis puncture biopsy was performed twice, but the results
were negative, and the intraoperative exploration did not touch
the space-occupying lesion shown by the imaging of the whole
liver surface. The imaging performance of the primary lesion of
the patient in this case was not obvious, even with the possibility
of missed diagnosis; in addition, the duodenum belongs to the
small intestine, and the location was more special. Either
gastroscopy or colonoscopy was difficult to cover, and the
examination was mainly to the imaging, supplemented by the
sponding hematological indicators.

Although DA is more malignant and progresses rapidly,
surgery is still considered the best treatment for DA. A
retrospective study was conducted by Juan Manuel Ramia
et al. (10) found that the overall 5-year survival rate of all DA
patients included in the study was 13% to 50%, and indeed there
was some improvement in patients undergoing surgical
resection compared with those without surgical treatment,
from about 45% to 60%; patients were not surgically treated,
the median survival was 7 months, and it was 0%-13% at 5 years
(11). Studies have also found the survival status of the patient
and the site of the disease. Without lymph node invasion, the
survival rate of proximal duodenal tumors is 0% to 25% at 5
years after surgery, while the survival rate of distal tumors is as
high as 62% (8, 9, 12, 13). The patient in our case also underwent
radical surgical treatment, with surgical RO resection, but the
patient’s disease still progressed rapidly, which may be related to
the failure to perform adjuvant chemotherapy timely after

FIGURE 1

CT before operation (the tumor is located around the head of the pancreas).
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FIGURE 2
CT (enlargement of gallbladder due to biliary obstruction)

surgery. It can be seen that if radical resection can be
supplemented with medication on time, it may be more
beneficial to the control of the disease.

There is no clear indication and recommendation for the
application of postoperative radiotherapy in DA treatment due to
the lack of suitable prospective studies. Lim et al. (14) launched a
retrospective study of the impact of postoperative adjuvant
radiotherapy on survival outcomes in DA patients in 2017; the
results found that the later the T stage, especially T4, the larger the
tumor size and the higher the proportion of lymph node invasion;
they also observed potential survival benefits in postoperative
radiotherapy. Regarding the therapeutic effect of radiotherapy in
DA, the toxicity of radiotherapy is also an important factor to
consider, but due to the rarity of the tumor itself, the adverse
effects after radiation are also mostly studies based on small data
samples and have not been widely evaluated for (15). In the case

we reported, the patient was also supplemented by abdominal
radiotherapy after chemotherapy, and we observed a decrease in
abdominal metastatic lymph nodes after radiotherapy (due to the
COVID-19 outbreak, the patient’s radiotherapy review was not
performed in our hospital, so CT imaging images were not
provided); however, because the patients later had obvious bone
marrow suppression and obstructive jaundice, the radiotherapy
plan was unfinished, but we can still think that patients did get
some benefit from radiotherapy.

Due to the low incidence of DA, there are also very few
prospective studies on the drug treatment of advanced DA, mostly
in small and retrospective studies. Zaykowski et al. (16, 17) said in
a study of palliative chemotherapy in patients with advanced DA
showed that progression-free survival (PFS) in patients receiving
advanced chemotherapy extended by 8 months compared with
those who received no chemotherapy. In a phase II clinical study

FIGURE 3
CT findings 1 month after surgery (no liver metastasis).
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FIGURE 4
CT (liver metastasis) was performed.

of the XELOX regimen for advanced ampullary carcinoma and
small bowel carcinoma, conducted by Overman et al. (16, 18), the
results showed that the overall response rate (ORR) reached 50%,
median time to progression (mTP) was 11.3 months, and median
overall survival (mOS) was 20.4 months, indicating that
chemotherapy in advanced DA could prolong survival. In
addition, Wang et al. (16) once reported that in a patient with
advanced DA who received 4 cycles of SOX treatment and 6 cycles
of single-agent S-1 maintenance, the PFS reached 14 months, and
the toxic effect of the drug administration was fully tolerated
during the whole treatment. S-1 is a fluorouracil approved for
advanced or metastatic gastric cancer; there is no report or
recommendation about its use for DA treatment, but the above

evidence shows that S-1 showed good efficacy and safety in
patients with advanced DA and can be used as one of the
treatment options of advanced DA patients, although further
validation is still in clinical practice.

In this patient reported in our article, the first considered
regimen was XELOX regimen, but the patient developed
refractory capecitabine-related adverse reactions after 1 cycle
of medication, so capecitabine was replaced with S-1 in the next
cycle of treatment, and the regimen also became SOX. Although
the patient was relieved with capecitabine-related adverse effects
in the subsequent treatment and had no S-1-related adverse
effects, the patient still had other drug-related adverse effects; he
still had other drug-related adverse effects, such as oxaliplatin-

FIGURE 5
MRI findings 6 months after surgery (liver metastasis)
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FIGURE 6

MRI findings during the patient’s last chemotherapy session (liver metastases disappeared).

related peripheral neurotoxicity, even reaching 3° in cycle 8.
Oxaliplatin-related or capecitabine-related adverse drug effects
are associated with a cumulative dose effect, and in later cases,
patients are in the same condition, perhaps to reduce oxaliplatin
as appropriate, or try to change the 3-week regimen (oxaliplatin:
135 mg/m” for injection, administered once on 21 days) to a 2-
week regimen (oxaliplatin for injection: 85 mg/m?, administered
once on 14 days). However, although such a treatment plan can
reduce a single drug dose and reduce the degree of adverse
reactions, the economic and time cost may become another

problem. In the treatment of mCRGC, the first-line scheme mainly
includes oxaliplatin combined with fluorouracil and irinotecan
combined with fluorouracil, and with the increase in OS,
chemotherapy-related expected toxicity and exposure toxicity
will increase, especially oxaliplatin dose-related peripheral
neurotoxicity, although after withdrawal there will appear a
certain degree of degradation; however, severity can lead to
disability, seriously affecting the quality of life of patients
(19, 20). Compared with oxaliplatin, irinotecan is generally
well tolerated and its clinically relevant cumulative toxicity

FIGURE 7
CT Before radiotherapy (abdominal metastatic lymph nodes)
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Changes in CA199, LDH, PLT, and HGB levels during the treatment and follow-up. The CA199 LDH, PLT, and HGB levels were measured in the
patient’s blood at periodic intervals throughout the clinical course and annotated with date, therapeutic approach, and treatment efficacy

is less (19). Therefore, if patients develop disease progression
again, they can consider irinotecan combined with fluorouracil
to be considered as a treatment regimen, hoping to reduce the
treatment toxicity of patients and increase the quality of life on
the basis of prolonging the patient’s survival.

Hirashita et al. (2) conducted a retrospective study of 25
patients with non-ampullary duodenal adenocarcinoma, mainly
investigating the prognostic factors affecting patients with non-
ampullary duodenal adenocarcinoma, and the benefit of
chemotherapy in relapsed patients referring to the mCRC
regimen; they found that the serum CA19-9 level, primary
tumor size, depth of tumor invasion, lymph node metastasis,
TNM stage, presence of lymphatic metastasis, vascular and nerve
infiltration, and other factors were all important risk factors for
recurrence; in addition, the relapsed patients receiving
chemotherapy according to the mCRC regimen had a
significantly better prognosis than those patients without
chemotherapy (P = 0.016). The case we reported also had
neurological invasion in this patient, which may also be
related to the patient’s disease progression.

The retrospective study conducted by Sakae et al. (21) also
recommended high LDH and symptoms at diagnosis as new
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independent prognostic factors for OS. Unfortunately, the
patients in our case showed no increase in LDH throughout
the course; therefore, it is unknown whether LDH can be used as
an independent influencing factor for DA prognosis. In addition,
it has been reported that the survival rate of patients without
lymph node metastasis was significantly higher than the rate in
patients with lymph node metastasis (2, 22, 23). Therefore, it has
been suggested to use lymph node metastasis as an important
prognostic factor affecting the overall survival of DA patients,
with a sensitivity of about 80% (2, 5, 24). We reported in this case
that patients have reached RO resection during surgery, but after
the recurrence of liver metastasis they also had multiple
abdominal lymph node metastasis, and the abdominal lymph
nodes still failed to reach CR after chemotherapy. Abdominal
metastasis of lymph nodes may affect the survival of patients;
this is also the reason for the continued radiotherapy after the
end of chemotherapy.

A case of advanced DA was reported by Kanehira et al. (25);
the patient underwent chemotherapy after a laparoscopic
gastrojejunostomy, using the chemotherapy regimen of S-1,
plus cisplatin, then the abdominal CT after chemotherapy was
reviewed; the results showed tumor shrinkage and that the
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enlarged abdominal lymph nodes almost disappeared, after
which the patient continued with S-1 maintenance
chemotherapy for 1 year without recurrence. Although
combination chemotherapy with S-1 and cisplatin is the
standard treatment for advanced gastric cancer in Japan, there
is no standard regimen for duodenal cancer (26). Wang et al.
(16) once reported a case of a patient with advanced duodenal
adenocarcinoma achieving CR after chemotherapy with the SOX
regimen, which is very similar to the case in our text. Onkendi
et al. (27) reported that patients were treated with leucovorin
plus 5-FU plus irinotecan (FOLFIRI) or oxaliplatin (FOLFOX);
disease remission rates in DA can be improved to some extent,
but CR is still rare. In short, between the low incidence of
duodenal cancer, large clinical research is difficult, and the
standard treatment strategy is still a long way to go; however,
reference to either gastric cancer or bowel cancer treatment is
needed according to the patient-specific situation, to a certain
extent, and the doctor’s clinical experience and reference to
typical successful cases are also needed.

For patients with advanced DA, the effect of chemotherapy
on the long-term prognosis is relatively limited, so targeted
therapy may be a potential direction to explore. After all,
molecular targeted therapy has shown good results in multiple
solid tumors. Human epidermal growth factor receptor-2 (Her-
2), which is currently widely studied in adenocarcinoma, mainly
promotes tumor invasion and metastasis by activating signaling
pathways including Ras/MAPK and PI3K/Akt (28). At present,
the overexpression of Her-2 and the amplification of the ERBB2
gene have been widely used in the treatment of breast cancer,
gastric cancer, and colorectal cancer and have become a
therapeutic target for prolonging patient survival, but its
therapeutic potential in DA lacks clear evidence and sufficient
data to support (28-30). Hamad et al. (31) added anti-Her-2
targeted drugs to the treatment of ERBB2 amplified patients with
advanced DA, and combined with FOLFOX for neoadjuvant
therapy, in the efficacy analysis, the patient showed significant
tumor decline and no metastasis; moreover, no residual invasive
adenocarcinoma was found in the postoperative pathological
analysis, which was basically consistent with the previous
neoadjuvant therapy response.

Gulhati et al. (32) conducted a single-center phase II clinical
study of a bevacizumab combined with XELOX regimen in
adenocarcinoma of advanced small bowel or an ampullary
method to evaluate the benefit of combining bevacizumab
with XELOX; there were 23 patients with small bowel
adenocarcinoma, and the primary study endpoint was a 6-
month PFS, with a 6-month PFS probability of 68% after
combined bevacizumab, an ORR of 48.3%, an mPES of 8.7
months, and a mOS of 12.9 months. Therefore, the XELOX
regimen combined with bevacizumab is considered a feasible
combination in the treatment of advanced DA, and this study is
also the first prospective clinical study to evaluate the feasibility
of targeted therapy in small bowel cancer.
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In recent years, there have been several retrospective studies
showing that patients with metastatic colon cancer with the
primary tumor located on the right side (ileocecal to splenic
area) have a significantly worse prognosis than on the left side
(splenic to rectum). For patients with no mutations in the RAS
gene, there was a clear relation between the efficacy of the anti-
EGFR (cetuximab) and the tumor site and no significant
association with site efficacy of anti-VEGFR (bevacizumab)
(1). Moreover, a comparative chemotherapy combined with
bevacizumab or cetuximab retrospective subgroup analysis
shows the following: in the left CRC, cetuximab objective
efficiency and overall survival better than bevacizumab, and in
the right CRC, cetuximab but with some advantages in objective
efficiency, although with overall survival than bevacizumab (19).
Moreover, there is evidence that up to 96% of patients with small
intestinal adenocarcinoma express VEGF-A, and the expression
level of VEGF-A mRNA in ampullary duodenal carcinoma is
significantly higher than that of adjacent normal intestinal
mucosa (33, 34). This is one of the reasons why we chose
bevacizumab as a targeted agent.

In this case report, the patient only underwent routine
immunohistochemistry, without large-sample genetic testing,
and more genetic mutations were unclear, but the addition of
bevacizumab for vascular endothelial growth factor receptor
(VEGFR) also showed good efficacy. Therefore, we can think
that bevacizumab combined with chemotherapy can benefit
patients with advanced DA to some extent. Moreover, some
alterations in the target genes can indeed be the targets for the
treatment of patients, especially for the tumors with a high
malignant degree and some rare diseases, such as DA.

Except for targeted therapy, the rapid research progress of
immunotherapy is also an aspect worthy of attention. After all,
research on immune checkpoint inhibitors (ICIs) in recent years
has indeed made relatively good achievements in many solid
tumors, including esophageal cancer and CRC; for example,
advanced esophageal squamous cell carcinoma has included ICIs
in the first line. In DA patients, patients who also have
microsatellite instability high (MSI-H) or deficiency of
mismatch repair (AIMMR) may also be the target population
for ICI treatment. Studies have been found that 21% of patients
in DA can have dMMR, which is significantly higher than 5% of
CRC. Therefore, despite the low incidence of DA, the blockade
against immune checkpoints is likely to be a significant
opportunity for (35, 36). The patient reported in the case is
currently relatively stable after chemoradiotherapy combined
with targeted therapy. If the patient advances again in the later
stage, then immunotherapy must also be a thing to
be considered.

Early detection, early diagnosis, and early treatment must be
the fundamental measures to improve the survival of DA patients.
DA is often difficult due to its unique adjacent results and
histological characteristics, so how to effectively screen people at
high risk of DA is extremely urgent. Studies have shown that
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familial polyposis, adenomatous disease, Crohn’s disease,
hereditary non-polyposis colorectal cancer, and Peutz-Jeghers
syndrome (6, 8, 37). In addition, duodenal adenoma is also a
recognized risk factor for the onset of DA, and its
clinicopathological classification is called Spigelman
classification, in which stage IV has the highest risk degree, and
about 35% of patients with Spigelman stage IV develop (24, 38).
Some research data also show that the duodenal polyp size and the
emergence of high dysplasia are components of Spigelman stage
IV, suggested as an important predictor of cancer risk; only the
detailed reference criteria on this staging system or evaluation of
treatment relevance has not yet been developed, which we need to
continue to explore and study (4, 24).

In conclusion, due to the low incidence and extreme
malignancy of DA, it is unrealistic to carry out large-scale
clinical randomized controlled experiments, and research on the
diagnosis and treatment of the disease is also greatly challenged.
The patient we reported in this case, although already with
advanced DA, was well controlled after treatment with SOX
combined with bevacizumab. Therefore, in the diagnosis and
treatment of DA, early detection is the best, but if unfortunately
entering the advanced stage, actively receiving chemotherapy or
using it in combination with targeted therapy, radiotherapy, and
even immunotherapy may also greatly delay the progress of the
disease. In summary, there is still a clear lack of guidelines and
consensus for the diagnosis and treatment of advanced DA, and
there is still a long way to go for the treatment of DA patients.
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Rare metastasis of gastric
cancer to the axillary lymph
node: A case report

Qingshun Zhu?, Lei Li*, Xuguang Jiao?, Jingiu Xiong?,
Shengyong Zhai? Guangxu Zhu?, PeiPei Cheng?
and Jianjun Qu*

‘Department of Clinical Medical College, Weifang Medical University, Weifang, China, 2Department
of General Surgery, The First Affiliated Hospital of Weifang Medical University (Weifang people’s
Hospital), Weifang, China

Lymph node metastasis of gastric cancer is more common, metastatic lymph
nodes are often around the stomach, and metastasis is carried out in a certain
order, but gastric cancer metastasis to axillary lymph nodes is very rare. Due to
the small number of patients with this kind of metastasis, its clinical features and
treatment are not very clear. We initially thought that the enlarged axillary
lymph nodes were inflammatory lesions. Axillary lymph node biopsy was later
diagnosed as gastric cancer metastases to axillary lymph nodes. The patient
refused further treatment and died 11 months after the second operation
because of multiple systemic metastases. We believe that metastasis of
gastric cancer to axillary lymph nodes is rare and the prognosis is poor. In
clinical work, the possibility of metastatic lymph nodes should be considered in
patients with a history of gastric cancer with enlarged axillary lymph nodes.

KEYWORDS

gastric cancer, radical total gastrectomy, axillary lymph node metastasis, tumor
markers, immunohistochemical staining

Introduction

Gastric cancer is a common malignant tumor of the digestive tract. Although
morbidity and mortality have decreased in recent years, it is still the third largest
cause of cancer death in the world (1). Advanced gastric cancer is often accompanied by
lymph node metastasis and poor prognosis. Radical resection combined with standard
lymph node dissection is still the main treatment for advanced gastric cancer (2). Lymph
node metastasis of advanced gastric cancer often occurs in the lymph nodes around the
stomach, and jump metastasis is rare, while axillary lymph node metastasis is rarer.
According to the Japanese classification, axillary lymph node metastasis is considered to
be distant metastasis of gastric cancer (3). Recently, we diagnosed and treated a patient
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with gastric cancer with left axillary lymph node metastasis one
month after radical total gastrectomy. The report is as follows.

Case presentation

A 67-year-old female patient was admitted to the local
hospital because of epigastric pain and discomfort for one
month. She was diagnosed as a malignant tumor of the gastric
body by electronic gastroscopy and biopsy pathology. The
abdominal enhanced CT shows multiple lymph nodes
enlargement in the abdominal and retroperitoneum in the
outpatient clinic of our hospital (Figures 1A, B). The patient
received six cycles of chemotherapy in another hospital (SOX
regimen for 1 cycle; S-1 and oxaliplatin. Paclitaxel, oxaliplatin, S-
1, and Sintilimab for 5 cycles). After the end of chemotherapy, the
effect of chmotherapy was evaluated as partial remission (PR).
The patient asked for surgical treatment in our hospital. Physical
examination showed that the abdomen was flat, the abdominal

FIGURE 1

10.3389/fonc.2022.995738

muscles were soft, the upper abdomen was mild deep tenderness,
there was no rebound pain, and there was no obvious abdominal
mass. Laboratory results showed that hemoglobin content
decreased: 97g/L (normal range 110-150g/L). CA72-4:4.90U/
mL (normal range 0-6.9U/mL), AFP: 1.30ng/mL (normal range
0-8.1ng/mL), CEA:1.13ng/mL (normal range 0-10ng/mL),
CA199:17.71U/mL (normal range 0-37U/mL), CA125:2.85U/
mL (normal range 0-30.2U/mL). There was no significant
increase in serum tumor markers. After the end of neoadjuvant
chemotherapy, we performed a PET-CT examination for the
patient. "*F-FDG PET-CT showed that the mass showed changes
after chemotherapy, slight thickening of the lesser curvature of
the stomach, the mass did not significantly absorb FDG, and it
was found that the left axillary lymph node was enlarged, and the
mass uptake of FDG increased slightly, but it was considered as
an inflammatory lesion (Figures 1C). After multidisciplinary
tumor consultation, we decided to perform the radical total
gastrectomy on the patient, and regular examination of the
enlarged lymph nodes in the left axilla. After obtaining the

Abdominal enhancement CT showed obvious enhancement of the edge of the tumor in the arterial phase (A); Abdominal enhanced CT showed
enlarged retroperitoneal lymph nodes (B); *8F-FDG PET-CT showed that the left axillary lymph node was enlarged, and the mass uptake of FDG

increased slightly, but it was considered as an inflammatory lesion (C)
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consent of the patient and her family, the patient underwent
radical total gastrectomy (Roux-en-Y digestive tract
reconstruction) in August 2021. Postoperative pathology
showed that the area of ulcerative gastric cancer was about 4 X
3cm. The main tumor cells were poorly differentiated
adenocarcinoma, local invasion of the deep muscular layer of
the gastric wall, and tumor cells can be seen in the lymphatic
vessels but no definite nerve invasion. Lauren’s classification was
the diffuse type (Figure 2A). Only one of the 21 lymph nodes had
metastasis, which was located on the lesser curvature of the
gastric wall, and no obvious tumor metastasis was found in the
rest of the lymph nodes (ypT2N1MO IIA). Immunohistochemical
staining showed that tumor cells expressed CK8/18, individual
cells expressed Syn, and did not express CgA, CD56, SALL4,
Oct3/4, C-erb-B-2, and Ki-67 proliferative index was
approximately 90%. The patient recovered smoothly without
obvious postoperative complications and was discharged 13
days after radical total gastrectomy.

One month after radical total gastrectomy, the patient found
that the left axillary mass grew faster than before and was
accompanied by the limitation of left upper limb movement.
Physical examination showed that the left axillary mass was about
4 x 2cm in size, hard, had an unclear boundary, and had a poor
range of motion. Ultrasound examination of the bilateral breast and
axilla showed that there was no obvious mass in the bilateral breast,
and several hypoechoic lesions were found in the left axilla, the size
of which was about 4.3 x 1.9cm, the boundary was clear, the cortex
was thickened, the medulla was eccentric and the blood flow signal
was abundant (Figure 3A). No obvious abnormality was found in
mammary gland molybdenum target X-ray (Figures 3B, C),

10.3389/fonc.2022.995738

mediastinal and supraclavicular enlarged lymph nodes were not
found in CT, and no obvious bone metastasis in whole-
body bone scintigraphy (Figure 3D). The patient underwent the
axillary lymph node biopsy in October 2021. During the operation,
the enlarged lymph nodes were located next to the axillary vein,
fused into clumps, hard texture, and closely combined with the
surrounding tissues. Intraoperative frozen sections showed that
there were 5 lymph nodes in the left axilla, and all of them had
cancer metastasis. After that, we performed radical axillary lymph
node dissection and 14 of the 18 lymph nodes had metastases.
Pathology showed that the tumor cells were poorly differentiated
adenocarcinoma. immunohistochemical staining showed that most
of the tumor cells expressed Caudal-type homeobox 2 (CDX2),
CK20, GATA binding protein 3 (GATA-3), and a small amount of
sequence-binding protein (SATB) 2 and Mucin-5AC (MUC5AC),
but no expression of CK7 and TTF-1 was found (Figures 2B-E).
After communicating with pathologists, considering the
immunohistochemical results and the history of gastric cancer, we
considered that the left axillary lymph node tumor was metastasized
by gastric cancer.

Outcome and follow-up

The patient received docetaxel and fluorouracil
chemotherapy after radical axillary lymph node dissection, and
a progressive increase in CEA, CA19-9, and CA72-4 was found
(Figure 4). Three months after the second operation, the MR
examination of cervical and thoracic vertebrae due to back pain

FIGURE 2

Pathological picture after radical total gastrectomy (A); Pathological picture after radical axillary lymph nodes (B); Immunohistochemical staining
showed axillary lymph node tumor cells express CDX2 (C); Immunohistochemical staining showed axillary lymph node tumor cells express
CK20 (D); Immunohistochemical staining showed some axillary lymph node tumor cells express SATB-2 (E).
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D

FIGURE 3

Axillary ultrasound showed enlarged axillary lymph nodes (A); The mammary gland molybdenum target X-ray was not found obvious breast
mass (B, C); No obvious mass was found in whole-body bone scintigraphy (D)

revealed secondary malignant tumors of the spine, but the
patient refused to undergo whole-body bone imaging. CT of
the chest and abdomen showed double clavicular and
mediastinal enlarged lymph nodes, considering the malignant
tumor. But the patient refused any treatment and died 11
months after the second operation.

Discussion

At present, although most patients with gastric cancer have
received radical surgery and comprehensive treatment such as
neoadjuvant chemotherapy, conversion therapy, or adjuvant
chemotherapy, but some patients still have recurrence and
metastasis of liver, lung, bone, or lymph nodes during
postoperative follow-up (4). In patients with gastric cancer,
axillary lymph node metastasis is very rare. Through literature
search, we found 3 reports of axillary lymph node metastasis in
gastric cancer (two of which do not have English abstracts).
Kobayashi reported a case of left axillary solitary metastasis 21
months after radical distal gastrectomy and radical axillary lymph
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node dissection, and no tumor recurrence was found one year after
the operation (5). In addition, cases of gastric malignant tumors due
to the discovery of enlarged axillary lymph nodes were also
reported, but the details were not reported in detail.

Postoperative axillary lymph node metastasis of gastric cancer
should be differentiated from occult breast cancer (OBC). OBC
refers to breast cancer with no primary breast lesion, but with
axillary lymph node metastasis or other distant metastasis as the
first symptom (6). Histopathological examination of axillary
enlarged lymph nodes can make a definite diagnosis.
Histopathological examination can not only reveal the
pathological type of metastatic lesions but also further reveal the
source of primary lesions by immunohistochemical staining (7). In
this case, tumor cells expressed specific markers of digestive tract
tumors (CDX2, CK20). Combined with the history of gastric
malignant tumor, we considered that the left axillary lymph node
tumor was metastasized by gastric cancer. Malignant tumors may
increase tumor markers in the blood or body tissue. In addition, the
increase of many specific tumor markers may indicate tumor
recurrence and metastasis. Most tumor markers are effective
prognostic tools that can be used to identify the risk of
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CEA, CA19-9, and CA72-4 increased gradually after radical axillary lymphadenectomy.

recurrence or metastasis (8). CA72-4 is a mucin-like glycoprotein
that exists on the surface of many cancer cells. CA72-4 detection has
good specificity for gastric cancer and can be used to determine the
recurrence of GC and follow-up after treatment (9). CEA is the
most widely used and most frequently used marker in digestive
system tumors, the level of CEA is increased in some patients with
advanced gastric cancer (10). Previous studies have found that the
positive rate of CEA is 21.1%, the positive rate of CA19-9 is 27.8%,
and the positive rate of CA72-4 is 30.0%. These three markers were
significantly correlated with tumor stage and patient survival.
Serum markers are not helpful for early cancer, but they are
helpful in detecting recurrence and distant metastasis, predicting
patient survival, and postoperative monitoring (8). In addition, the
increased expression of Ki-67 was associated with the proportion of
metastatic lymph nodes in the total number of lymph nodes and the
advanced stage of the tumor (11). In this patient, before radical
axillary lymph node dissection, the serological tumor markers were
in the normal range and considering that it is very rare for gastric
cancer to metastasize to axillary lymph nodes, we misjudged the
patient’s condition. It also suggests that we should consider the
possibility of metastasis in patients with gastric cancer with enlarged
axillary lymph nodes and biopsy of enlarged lymph nodes is a
method to determine the primary tumor.

The lymph node metastasis of gastric cancer mainly occurs
gradually along the lymph node drainage pathway, but the gastric
malignant tumor shows cross-regional distant lymph node jump
metastasis, which is difficult to explain by the conventional lymph
node pathway. Kobayashi considered that the primary tumor may
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have invaded the lymphatic vessels of the chest wall because the
lymphatic drainage of the axillary lymph nodes comes from the
subcutaneous or intercostal lymphatic vessels of the chest wall (5).
Parungo detected that the celiac lymph nodes can be drained
directly to the chest wall lymph nodes by using a fluorescent
tracer and then to the thoracic lymph nodes (12). We speculate
that the axillary lymph node metastasis of gastric cancer may occur
in the following ways: the first may be that the tumor cells invade
the thoracic duct, then invade the blood circulation, and enter the
left subclavian lymphatic vessel through the left subclavian vein.
And to the axillary lymph node drainage direction countercurrent,
resulting in axillary lymph node metastasis. The second possibility is
that the tumor cells invade the lymphatic vessels of the abdominal
wall or chest wall, resulting in axillary lymph node metastasis,
because the superficial lymphatic vessels of the sub umbilical
abdominal wall flow downward into the inguinal lymph nodes,
and the supraumbilical lymphatic vessels flow upward into the
axillary lymph nodes (13). The third possibility is that the tumor
cells directly invade the blood circulation and when passing through
the axilla, they are captured by the axillary lymph nodes and
reproduce and grow in the axillary lymph nodes, resulting in
axillary lymph node metastasis. In this case, we speculated that
the tumor invaded the lymphatic vessels of the chest wall and then
metastasized to the left axillary lymph nodes through the
thoracic duct.

Lymph node metastasis of gastric cancer is an important
index affecting the prognosis of gastric cancer. With the increase
in the number of metastatic lymph nodes, the overall survival
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rate of patients with gastric cancer decreased significantly (14).
At the same time, the recurrence rate of patients with positive
lymph nodes was significantly higher than that of patients with
negative lymph nodes (15). Axillary lymph node metastasis of
gastric cancer is considered to be a kind of distant metastasis,
which is related to poor prognosis. Based on the relevant
literature, it is not clear which treatment is more helpful to
improve the prognosis of patients after surgical resection,
adjuvant chemotherapy, or direct systemic chemotherapy.
Pavlidis considered that metastatic adenocarcinoma, including
solitary axillary lymph nodes, can be treated by surgery (16).
Zhao reported that adequate lymph node dissection is essential
for skip lymph node metastasis (17). Kobayashi reported that the
left axillary lymph node metastasis occurred after the gastric
cancer operation, there was no definite recurrence or metastasis
within one year after radical lymphadenectomy (5). Nashimoto
reported a case of gastric cancer who survived for more than 6
years after abdominal para-aortic lymph node dissection (18).
Chieco reported a case of solitary metastasis of left axillary
lymph nodes after operation of right colon cancer and there was
no recurrence within 1 year after radical resection (19).
Therefore, we speculate that postoperative axillary lymph node
metastasis of gastric cancer can be considered as a local
manifestation of systemic metastasis, and surgical resection of
local recurrent lesions is a more effective treatment at present.
However, unlike in other cases, axillary lymph node metastasis
occurred one month after operation in this patient, so we
speculate that the tumor cells have a high malignant potential.
Therefore, we give adjuvant chemotherapy after the radical
axillary lymphadenectomy.

Axillary lymph node metastasis is one of the sites of distant
metastasis of gastric cancer. In the preoperative evaluation and
postoperative reexamination of patients with gastric cancer,
attention should be paid to axillary lymph node examination.
The biopsy of enlarged lymph nodes is a good method to
determine the primary tumor. For this patient, we underwent
radical resection of metastatic lymph nodes, but the treatment of
gastric cancer with axillary lymph node metastasis is still
controversial. Further cases may be needed in the future to
determine the appropriate surgical intervention and the
duration of chemotherapy to determine which treatment is
more beneficial to improve the prognosis of patients with
postoperative axillary lymph node metastasis of gastric cancer.

Conclusion

Gastric cancer with axillary lymph node metastasis is very
rare. Pathological examination of enlarged lymph nodes is a
good method to identify primary tumors, which can improve the
accuracy of diagnosis and avoid excessive treatment. At present,
surgical resection of enlarged lymph nodes is a more effective
treatment, but more studies are still needed to determine which
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treatment is more beneficial to improve the prognosis of patients
with gastric cancer with axillary lymph node metastasis.
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Case report: Rare isolated cystic
hepatic metastasis of a patient
with squamous cell lung
carcinoma history and the
prognosis
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and Diyu Lu™*

‘Department of Nuclear Medicine, The Central Hospital of Wuhan, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan, China, ?Key Laboratory for Molecular
Diagnosis of Hubei Province, The Central Hospital of Wuhan, Tongji Medical College, Huazhong
University of Science and Technology, Wuhan, China

Cystic hepatic metastasis of squamous cell carcinoma usually develops from
necrosis due to insufficient blood supply, yet metastasis initially resembling
simple liver cyst is rare. Here, we present a case of a patient with squamous cell
lung carcinoma history who found an isolated cystic mass in the liver. Historical
MR studies indicated that the mass did not exist 12 months ago and emerged as
a small cystic lesion 7 months ago. Radiological findings and tumor markers
level suggested metastasis, while 18F-Fluorodeoxyglucose (*®F-FDG) PET/CT
showed moderate tracer uptakes in solid parts of the mass. Pathological study
after surgery confirmed metastatic squamous cell carcinoma. Chemotherapy
plus recombinant human endostatin and sintilimab therapy was employed after
surgery; however, the patient developed remote metastasis of osteolytic
lesions in the humerus bone and thoracic vertebra. Our case indicates that
metastasis should be taken into consideration in emerging cystic hepatic lesion
with malignant history.

KEYWORDS

cystic metastasis, squamous cell lung carcinoma, PET/CT, immunotherapy, 18F-FDG

Introduction

The diagnosis of hepatic cystic lesions ranges from benign to malignant situation,
leading to different pathogenesis, clinical presentation, and radiological findings (1).
Malignant cystic lesions of the liver usually develop from primary hepatobiliary tumor or
metastases. The liver acts as a major organ of detoxication and receives blood from most
of the digestive organs via the hepatic portal vein; thus, the primary source of a hepatic
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metastasis varies greatly (2, 3), including colon cancer,
gastrointestinal stromal tumor (GIST), pancreatic mucinous
cystadenocarcinoma, pancreatic neuroendocrine tumor,
ovarian cystadenocarcinoma, squamous cell lung cancer,
sarcomas, and melanoma. Most of all hepatic metastases arise
from the primary cancer of digestive organs. The cystic hepatic
metastasis with the original source of squamous cell lung cancer
is rare.

The internal cystic portion of hepatic cystic metastasis
develops from central necrosis when the tumor outgrows its
blood supply (4). The clinical history of primary malignance,
epidemic area exposure, or infectious manifestation offers help
for its differential diagnosis, which is commonly regarded as
hepatobiliary tumor, parasitic disease, infectious abscess, or
metastasis. Imaging examinations like contrast-enhanced
computed tomography (CT), magnetic resonance (MR), and
ultrasound (US) are indispensable methods to differentiate these
diagnoses (5, 6). 18F-Fluorodeoxyglucose (**F-FDG) PET/CT
has been applied as a useful tool for malignance staging due to its
whole-body scan and glucose-metabolic assessment for
metastases (7). However, it is still necessary to perform
aspiration biopsy for definitive pathological diagnosis of
hepatic cystic lesion (8). The biopsy sample indicates not only
its pathological type but also its gene mutation situation, which
is an important referent condition for target therapy and
immunotherapy. Target therapy has been realized as a

10.3389/fonc.2022.986603

promising strategy for cancer treatment while lots of new
target medicine have been applied in clinical practice (9).
However, target gene mutation is the prerequisite for its
effective response. Immunotherapy has been an efficacious
therapeutic approach for hemopoietic system cancer, but the
curative response is still unsatisfactory for solid tumor (10).

Here, we present a case of a patient with squamous cell lung
carcinoma history who found an emerging isolated cystic mass
in the liver. Radiological findings, tumor markers level, and 18p
FDG PET/CT suggested metastasis, which was confirmed by
pathological study after surgery. Despite of the combined
treatment of chemotherapy, anti-angiogenic approach, and
programmed cell death protein 1 (PD-1) blockage, the patient
developed remote metastasis. Our case indicates that metastasis
should be taken into consideration in emerging cystic hepatic
lesion with malignant history.

Case presentation

A 47-year-old man was admitted to the hospital because of a
newly detected mass in the liver. The MR scan (Figures 1C, F)
showed the mass as an isolated hepatic cystic lesion with solid
component, with an approximate size of 9.6 cm x 10.7 cm X
9.2 cm. The solid part demonstrated heterogeneous intensity in
T1-weighted imaging (T1WI) and T2-weighted imaging

FIGURE 1

Serial follow-up MR imaging (A—F) and contrast-enhanced CT scan (G—-J) of the hepatic cystic lesion. The newly detected lesion (C, F) did not
exist 12 months ago (A, D) and emerged as a small cystic lesion 7 months ago (B, E, arrow). Mild enhancement at the solid parts (arrowhead)

was observed in contrast-enhanced CT scan.
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(T2WI). The MR scan showed hyperintensity in diffusion-
weighted imaging (DWI) and hypointensity in apparent
diffusion coefficient (ADC) map at the corresponding area.
Historical MR studies indicated that the mass did not exist 12
months ago (Figures 1A, D) and emerged as a small cystic lesion
7 months ago (Figures 1B, E). Contrast-enhanced CT
(Figures 1G-J) demonstrated mild enhancement at the solid
parts of the mass. Serum tumor marker examination showed
that the markers of CEA, CA724, CA199, and ProGRP ascended
above normal level, while the markers of CA125, CA153,
SCC-Ag, and NSE were at normal level. The liver enzyme of
alanine aminotransferase, aspartate aminotransferase, and y-
glutamyl transferase were elevated as well. In comprehensive
consideration of radiological findings and tumor markers level, it
suggested malignance.

The patient’s medical history stated that he had tumorectomy
in the left lung 4 years ago. The histopathological study of the lung
tumor reported poorly differentiated squamous cell carcinoma. The
immunohistochemical staining was positive for CK5/6, P63, P40,
and CD56 and negative for TTF-1, CK7, NapsinA, ROS-1, C-MET,
P53, Syn, and CgA. Ki-67 labeling index (Ki-67 LI) was about 80%.
Epidermal growth factor receptor (EGFR) gene mutation
examination result was negative. After surgery, he received six
courses of chemotherapy (gemcitabine and nedaplatin) and 50 Gy
of mediastinum radiotherapy, accompanied with two courses of
recombinant human endostatin therapy. After that, serial follow-up
examinations of CT, MR, and serum tumor markers showed no
sign of recurrence in 4 years.

10.3389/fonc.2022.986603

Considering the patient’s malignance history, the hepatic
mass suggested metastasis. '*F-FDG PET/CT was performed for
staging (Figure 2). Maximum intensity projection (MIP) image
showed FDG-avid lesions in the liver, which were demonstrated
as moderate tracer uptakes in solid parts of the mass, with
SUVmax of 4.8-5.2. Since no other malignant lesions were
detected in the PET/CT scan, the patient received tumor
resection in November 2021 immediately. The pathological
study (Figure 3) confirmed metastatic squamous cell
carcinoma. The immunohistochemical staining reported
positive for CK5/6, P40, P63, CK7, and CK19 and negative for
CD56, Syn, CgA, hepatocyte, arginase-1, glypican-3, and CD10.
Ki-67 LI was about 30%. Microsatellite instability examination
reported stable results. No specific or clinically significant
mutation was found for target therapy in lung cancer gene
mutation examination, such as ALK, BRAF, EGFR, KRAS,
MET, NTRK, PIK3CA, RET, and ROS1. The patient
underwent chemotherapy (paclitaxel-albumin and nedaplatin)
after surgery, accompanied with recombinant human endostatin
therapy and sintilimab therapy. After surgery, the serum tumor
markers level of CEA, CA724, and ProGRP declined
immediately. However, the tumor marker of CA724 ascended
again during chemotherapy (Supplementary Table S1), and the
patient developed remote metastasis (Figure 4). Osteolytic
metastatic lesions were found in the humerus bone and
thoracic vertebra at the sixth course of chemotherapy. Despite
of multiple anti-cancer strategy, it suggested disease progression

and poor prognosis.

FIGURE 2

18E_FDG PET/CT scan of the hepatic cystic mass. FDG-avid lesions (arrowhead) in MIP image (A) were demonstrated as moderate tracer uptakes

in solid parts of the mass in axial images (B—G) and coronal images (H-J).
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FIGURE 3
Pathological images of the hepatic mass. Hematoxylin—eosin staining (A) and immunohistochemical staining of CK5/6 (B), P63 (C), and P40 (D)
confirmed the mass as metastatic squamous cell carcinoma.

FIGURE 4

Bone scan, CT imaging, and MR imaging of bone metastases (arrowhead) after 6 months of treatment. Bone scan (A, B) showed no increased
radioactive uptake, while CT imaging (C, D) demonstrated the metastases as osteolytic lesions with hyperintensity in MR spectral attenuated
inversion recovery (SPAIR) sequence images (E, F)
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Discussion

The common primary sources for cystic hepatic metastasis
are colon, kidney, prostate, ovary/testis, squamous cell
carcinoma, gastrointestinal stromal tumor (GIST), and
neuroendocrine tumor (1). The internal cystic portion may
represent central necrosis as the tumor outgrows its blood
supply, or mucinous component that is similar to the primary
tumor, or secondary cystic degeneration such as GIST after
imatinib treatment (2, 11, 12). Imaging examination is
able to show the radiological characteristics of the hepatic
cystic metastasis, such as size, border definitions, vessel
displacement, and dynamic enhancement patterns. Hepatic
metastases usually have hyperechoic component along with
centrally hypoechoic lesions in US imaging. Cystic metastases
are characterized as heterogeneous and ill-defined borders,
irregular and incomplete septa, ragged inner surfaces with
mural nodules, and enhanced rim in contrast-enhanced
imaging examination in CT, MR, and US (13, 14). In our case,
the MR and contrast-enhanced CT findings of the cystic
metastasis were in accordance with the above-mentioned
radiological characteristics. "*F-FDG PET/CT has been applied
as an effective examination in the field of benign and malignant
diagnosis, prognosis evaluation, treatment efficacy evaluation,
tumor recurrence detection, searching for an unknown primary
with metastasis, biopsy guidance, and pre-surgical planning (15).
The '*F-FDG PET/CT scan in our case showed the malignance
as a solitary mass with no other metastasis, which provided
evidence for further surgical management.

The differential diagnoses of the hepatic cystic lesion can be
divided into developmental, inflammatory, neoplastic, and
trauma-related lesions (6, 16). Liver abscess is an important
differential diagnosis for cystic hepatic metastases due to the
complex symptoms or the indeterminate imaging features (17).
In order to achieve more definitive diagnosis, it is necessary to
integrate imaging examination with clinical and laboratory
findings. Most of the hepatic cystic metastases share the same
features with the primary tumor source. However, the
metastasis in our case has its own characteristics. First, the
metastasis was an isolated lesion, differing from multifocal
lesions. Second, the cystic lesion initially resembled a simple
liver cyst with fast growth and evolved into a cystic mass, which
was different from solid metastasis developing necrosis due to
insufficient blood supply (18). This atypical feature has also
been illustrated in another case report of a nasopharyngeal
carcinoma (NPC) patient who found liver cystic lesion after
chemoradiotherapy, which initially resembled a simple liver
cyst with fast growth and evolved into an abscess-like mass
(14). Third, the moderate FDG uptake of the cystic lesion also
differed from strong tracer uptake of regular primary
squamous cell carcinoma in PET/CT scan. This case
indicates that it may present dissimilar tumor behavior
between original tumor and metastatic lesion. Moreover, the

Frontiers in Oncology

47

10.3389/fonc.2022.986603

original tumor in this case is a poorly differentiated carcinoma,
which may develop more variability and heterogeneity in
metastasis than well-differentiated carcinoma (19). The
spatial and temporal variability of biomarkers in solid tumors
has been reported to explain the discrepancies between
primary tumor and metastasis, suggesting the development of
personalized medicine in oncology (20).

Despite of its rarity, cystic hepatic metastases of squamous
cell carcinoma have been reported in other articles with various
primary origins. Here, we present some cases that have exhibited
representative characteristics. The first case noted that a large,
well-defined, lobulated cystic lesion with poor contrast
enhancement occupying both lobes of the liver was detected in
a 52-year-old man who had NPC history 4 years ago (21). The
biopsy of the hepatic cystic lesion reported poorly differentiated
squamous cell carcinoma, and in situ hybridization for Epstein-
Barr virus early RNAs confirmed the diagnosis of metastatic
NPC. The second case was a 38-year-old female patient who had
been diagnosed with cervical squamous cell carcinoma 10
months ago (22). The PET/CT scan found a cystic lesion in
the liver after radiotherapy, which was diagnosed as squamous
cell carcinoma metastasis by aspiration biopsy. The third case
was a 69-year-old woman who had anal squamous cell
carcinoma and underwent chemoradiotherapy and salvage
abdominoperineal resection (23). She developed multifocal
cystic lesions in the liver after surgery, and the lesions were
revealed as metastatic squamous cell carcinoma by cytology of
liver drainage and liver biopsy. All the above cases indicate that
the hepatic metastasis of squamous cell carcinoma may have
pseudocystic presentation; therefore, biopsy is necessary to
manage definitive diagnosis.

Target therapy and immunotherapy have been realized as
effective strategies for cancer management. These strategies use
small pharmacological agent or monoclonal antibody in cancer
lesions to prevent growth signal, stop angiogenesis signal, inhibit
hormone supply, trigger cell death, or assist immune system
recognition (24), which demonstrate dramatic therapeutic
response. Our case showed no specific mutation in lung cancer
gene mutation examination; thus, he could not benefit from specific
target therapy against EGFR, ALK, BRAF, etc. Endostatin has the
activity as modifiers of both angiogenesis and endothelial cell
autophagy (25). A meta-analysis has investigated recombinant
human endostatin combined with chemotherapy in patients with
squamous cell lung cancer, which indicated better therapeutic effect
by the combined treatment than chemotherapy alone, with no
increased incidence of adverse reactions (26). In our case, the
patient was tumor free for 44 months after the primary lung
carcinoma treatment with endostatin and chemoradiotherapy. As
an anti-PD-1 monoclonal antibody, sintilimab has been approved
for squamous and non-squamous lung carcinoma in China, and the
combination of sintilimab with other anti-cancer strategies have
shown promising therapeutic efficacy (27). In a phase 3 clinical trial
study of sintilimab plus platinum and gemcitabine as the first-line
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treatment for advanced or metastatic squamous non-small cell lung
cancer, the combined treatment revealed better progression-free
survival than platinum and gemcitabine treatment (28). However,
in our case, the endostatin and sintilimab treatment did not prevent
remote metastasis after the secondary hepatic metastasis therapy,
suggesting poor prognosis.

In conclusion, our case indicates that metastasis should be
taken into consideration when emerging cystic lesion is observed
in the liver, especially in a situation with malignant history.
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after resistance to PD-1
inhibitor in an advanced alpha-
fetoprotein-positive
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Alpha-fetoprotein-positive gastric cancer (AFPGC) is a type of gastric cancer
with a high degree of malignancy. The disease is more common in the elderly,
with a high prevalence in males and generally atypical clinical manifestations.
For advanced patients, the current treatment options are limited and, to date,
few cases of advanced AFPGC have been treated successfully with
conventional chemotherapy. With the development of molecular biology and
immunology, tumor immunotherapy offers more therapeutic options to
patients with advanced gastric cancer. This study describes a case of
advanced gastric cancer in a young woman with a high blood alpha-
fetoprotein (AFP) level (>54,000 ng/mL). The patient showed initial promising
results when programmed cell death-1 (PD-1) inhibitor treatment was
combined with chemotherapy after systemic chemotherapy failed. When the
disease progressed again after 129 days, adjustment of the treatment regimen
to Atezolizumab in combination with Irinotecan and Surufatinib capsules
achieved partial remission (PR). There were no immune-related pneumonia,
myocarditis, or other adverse effects observed. The patient currently has an
overall survival of more than 14 months. This case demonstrated that switching
from PD-1 inhibitor to programmed cell death-Ligand 1 (PD-L1) inhibitor
therapy may overcome potential resistance. It providing a reference for
immunotherapy of patients with AFP-positive advanced gastric cancer.
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Introduction

Gastric cancer with elevated serum AFP levels confirmed
histopathologically after excluding hepatitis, cirrhosis,
hepatocellular carcinoma, germ-cell malignancy, and other
illnesses that may cause AFP is referred to as AFPGC (1).
AFPGC is considered to be one of the most aggressive tumor
subtypes in gastric cancer. It has been reported that AFPGC
accounts for 2.3%~7.1% of total gastric cancer in Asian countries
and about 15% of total gastric cancer in western countries (2). It
was reported that patient age, TNM stage and curable surgery
were found to be associated with overall survival. The younger
AFPGC patients are prone to have a more detrimental
prognosis. A high level of AFP is an independent prognostic
risk factor for gastric cancer because AFP is not only a product of
the tumor but also plays a crucial role in proliferation, apoptosis,
and angiogenesis of AFPGC cells (3). AFP has been reported to
have a suppressive effect on lymphocyte transformation, to
enhance tumor cell proliferation through the HGF and c-Met
pathway (4), and to increase angiogenesis via Vascular
Endothelial Growth Factor (VEGF) expression (5).

According to the World Health Organization (WHO) (2019)
classification of gastric cancer, serum AFP may be elevated in
several types of gastric adenocarcinoma, such as hepatoid
adenocarcinoma and gastric adenocarcinoma with
enteroblastic differentiation. Previous research has found that
serum AFP levels are an independent risk factor impacting
patient survival (6), and there is currently no effective
treatment for AFPGC.

Here, we report the case of a 37-year-old woman suffering
from gastric cancer with an extremely high expression of serum
AFP level (>54,000 ng/mL). The patient showed initial
promising results when PD-1 monoclonal antibody (mAb)
treatment was combined with chemotherapy after systemic
chemotherapy failed. When the disease progressed again after
129 days, adjustment of the treatment regimen achieved PR.

Case description

In January 2021, a 37-year-old woman complained of right
upper abdomen discomfort and mild tenderness in a prone
posture. She also had felt a palpable mass in the right upper
abdomen. Physical examination revealed an enlarged liver with a
bulge and palpable mass in the right abdomen. The lower margin
of the enlarged liver was at the right midclavicular line about the
level of the navel. The patient had tenderness in the liver area,
and the Numeric Rating Scales (NRS) score was 2 points. The
patient had no tumor-related family history and denied having a
chronic liver illness (hepatitis, cirrhosis, and primary liver
cancer) or combined reproductive system tumors. After
hospitalization, an enhanced Computed Tomography (CT)
examination was performed to further evaluate the patient’s
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condition, which showed there were multiple nodular lesions in
the liver with local gastric wall thickening (Figure 1A). Among
the tumor markers, AFP levels were significantly elevated to
more than 54,000 ng/ml (normal level: < 12 ng/ml), and the
serum carcinoembryonic antigen (CEA) levels were 22.82 ng/
ml (normal range: < 5 ng/ml) (Figures 2A, B). Gastroscopy
revealed a giant crateriform ulcer within the stomach body
(Figure 3A), and pathological examination showed a poorly
differentiated adenocarcinoma. Immunohistochemical labeling
revealed the presence of proficient mismatch repair (pMMR)/
microsatellite stability (MSS) as well as deficiencies in Human
Epidermal growth factor Receptor 2 (HER2) and EBV-encoded
RNA (EBER) hybridization (Figures 3B-D). The patient was
diagnosed with poorly differentiated gastric adenocarcinoma
with liver metastases (HER2 negative). Meanwhile, the patient
was a gastric cancer with elevated serum AFP levels. Hepatitis,
liver cirrhosis and other diseases that may lead to elevated AFP
were excluded. Therefore, this patient was an advanced
AFPGC patient.

The patient received first-line chemotherapy in a two-drug
combination regimen of paclitaxel liposome for injection and S-
1 (tegafur/gimeracil/oteracil potassium). After two sessions of
therapy, the disease status was stable, as determined by imaging.
Then, in the third course, the S -1 dose was increased to 60 mg
orally twice daily from day 1 to day 14 and continued to be
combined with 210 mg paclitaxel liposome for injection.
However, following the third session of chemotherapy, the
patient reported that the upper abdominal distension was
worse than before, and her AFP levels was consistently greater
than 54,000 ng/ml. After communicating with the patient and
completing the informed consent form for immunotherapy, the
patient began to receive 200mg Tislelizumab injections in
combination with 200mg Oxaliplatin treatment on April 17,
2021, every 21 days as a course. After two courses of treatment,
the patient’s abdominal distension was relieved. An abdominal
CT scan indicated that the liver lesions were smaller than before,
and gastric wall thickening was reduced. The imaging evaluation
showed that the disease status was stable. The original regimen
was continued for two courses, and imaging was performed after
the fourth course to assess PR (Figure 1B). Regular
reexamination showed a progressive decrease in AFP level to
7169 ng/ml and the CEA level dropped to within the normal
range (Figures 2A, B). The patient’s symptoms of pain in the
liver area had been relieved and subsequently the analgesic drugs
were stopped.

At 6 months post-diagnosis, the serum level of AFP had
increased again to 21,520 ng/ml (Figure 2A). At the same time,
CT revealed that the liver lesions had increased in size again
(Figure 1C). The curative effect was evaluated as progressive
disease (PD). Then, the patient was given third-line therapy of
Tislelizumab combined with Apatinib 250 mg once a day for 3
cycles from August 23, 2021 to October 5, 2021. Unfortunately,
the patient did not respond well to this treatment, and
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FIGURE 1

Contrast-enhanced CT scans of the patient (A) prior to, and (B) 5 months after the initiation of therapy. (C) At 6 months post-diagnosis, the
curative effect was evaluated as progressive disease, with no effect of third-line therapy of Tislelizumab combined with Apatinib. (D) The disease
returned to partial remission after treatment with the fourth-line treatment. LV, liver; STM, stomach; SP, spleen; K, kidney.

radiographic assessments continued to show progression of the
disease. Therefore, a fourth-line treatment of Atezolizumab in
combination with Irinotecan and Surufatinib capsules was
considered from October 27, 2021. After 2 cycles of treatment,
CT evaluation showed that the efficacy achieved PR again
(Figure 1D), blood examination showed a progressive decrease
in AFP level to 12,238 ng/ml (Figure 2A). Considering this
positive response, another 5 cycles of Atezolizumab in
combination with Irinotecan and Surufatinib therapy were
conducted with the last treatment on March 23, 2022, and the
efficacy was assessed as sustained PR.

The therapy was well tolerated by the patient during the
whole treatment process, and the main adverse reactions were
bone marrow suppression (leucopenia of 2 degrees) and
digestive tract reactions (nausea and vomiting), which
improved after treatment with Granulocyte-colony-
Stimulating-Factor (G-CSF) and enhanced antiemetic therapy.
There were no immune-related pneumonia, myocarditis, or
other adverse effects observed. The patient currently has an
overall survival of more than 14 months.
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Discussion

AFPGC is a special and rare subtype of gastric carcinoma.
The histological diagnosis of AFPGC is more common in poorly
differentiated adenocarcinoma, which is strongly associated with
larger tumor volume, deeper serous membrane infiltration, and
higher levels of invasion, lymph node, and liver metastasis (7).
AFPGC has a poorer prognosis than AFP-negative gastric
cancer. The median survival of advanced AFPGC is about 9.3
months (8).

There is currently no standard treatment for this type of
gastric cancer. However, early radical resection and active
postoperative adjuvant chemotherapy have been shown to
enhance the prognosis of AFPGC patients. For patients who
have lost the chance of surgical treatment in the late stage, there
is little literature on treatment. At present, the chemotherapy
plan is mostly referred to as common gastric cancer, but the
efficacy is worse than that of common gastric cancer. The
median Overall Survival (OS) of patients is 9.3 months, and
the 5-year survival rate is less than 20% (9). In 2018, Wang
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FIGURE 2
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Graph depicting the patient’s therapeutic course and serum tumor marker of AFP levels (A) and CEA level (B). The patient received the following
treatments: a, paclitaxel liposome plus S-1 (tegafur/gimeracil/oteracil potassium); b, Tislelizumab combined with Oxaliplatin; c, Tislelizumab
combined with Apatinib; d, Atezolizumab in combination with Irinotecan and Surufatinib capsules. AFP, alpha-fetoprotein; CEA,
carcinoembryonic antigen
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FIGURE 3
Gastroscopy and gastric biopsy pathology results. (A) Image of gastroscopy results, showing a tumor located at the body of the stomach (as
indicated by the arrows). (B) Histopathological examination revealed poorly differentiated gastric adenocarcinoma (hematoxylin and eosin
staining; magnification, x100). (C) Negative staining for HER2 (magnification, x100). (D) Positive staining for Mut L homolog 1 (MLH1)
(magnification, x100).

reported the efficacy of different chemotherapy regimens in 105
patients with advanced AFPGC, and the Overall Response Rate
(ORR) of the platinum-based triple regimen was 56.1%, which
was better than that of double-regimen (26.3%) (10). in 2021, Li
reported that three patients received oral Apatinib 500 mg once a
day combined with XELOX (Oxaliplatin/Capecitabine). One
patient reached PR with progression-free survival(PES) for
more than 13 months in the first line treatment, and the other
for 7 months, the third one had PFS for 3 months (11). Arakawa
also reported that Ramucirumab targeting Vascular Endothelial
Growth Factor Receptor 2 (VEGFR2) had some efficacy in
AFPGC patients with an OS of 16 months (12). In this case,
the patient was confirmed to have multiple liver metastases at
the time of diagnosis and lost the opportunity of surgical
treatment. The patient failed to benefit from the first-line two-
drug combined chemotherapy, and did not respond to Apatinib,
which confirmed that the therapeutic effect was worse than that
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of ordinary gastric cancer, and the patient’s treatment options
were limited.

Immunotherapy has demonstrated some efficacy in the
treatment of advanced gastric cancer in recent years. The
checkmate-649 study (13) showed that the combination of
Nivolumab and chemotherapy increased the duration of PFS
and OS in patients with Combined Positive Score (CPS) > 5 and
CPS 2 1 compared with chemotherapy alone, and a statistical
difference was seen in the entire population (13.8 months versus
11.6 months, HR = 0.80). The results of ATTRACTION-4
showed that the median PFS time (10.5 months: 8.3 months,
HR=0.68) and ORR (57.5% vs 47.8%, P=0.0088) were
significantly better than those of chemotherapy alone.
Furthermore, this was population-wide research with no
molecular marker selected (14). The results of the Checkmate-
649 and ATTRACTION-4 studies confirm the role of
immunochemotherapy in the first-line treatment of gastric
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cancer. However, few studies have reported on the efficacy of
advanced AFPGC immunotherapy. The patient described here,
was a young female with MSS molecular typing and HER2
negative expression. The patient came with extensive liver
metastasis and a significant tumor load. If the first therapy was
ineffective, the patient might expect to live for only a short time.
This patient did not benefit significantly from the three courses
of first-line chemotherapy, and the AFP level was continuously
above the critical value of 54,000 ng/ml. Due to the limited
pathological tissue obtained by gastroscopy, the detection of PD-
1 expression level could not be carried out. In the case of
unknown PD-1 expression level, we chose Tiralizumab
immunotherapy combined with oxaliplatin chemotherapy as
the second line treatment. After 2 cycles of treatment, the AFP
level decreased significantly and liver lesions shrank. PR was
achieved after 4 cycles of treatment. The patient was relatively
sensitive to PD-1 mAb combined with chemotherapy, but the
remission period was short. Previous data suggest that Apatinib
targeted anti-angiogenesis therapy was an effective way to
overcome AFPGC. But unfortunately, this patient did not
show efficacy in the treatment regimen of third-line. Sorafenib
is one of the anti-VEGF drugs that has been reported to be
effective (15, 16), but has not been reported in the treatment of
AFPGC. In this case, the patient was changed to the PD-L1 ab
therapy, when PD1 mAb resistance progressed. Surprisingly, it
was found that the treatment effect was very good, and achieved
immunotherapy re-challenge successfully. It demonstrated that
switching from PD-1 inhibitor to PD-L1 inhibitor therapy may
overcome potential resistance. The main mechanism is that PD-
L1 mAb not only inhibit the PD1-PDL1 pathway, but also can
activate DC cells and T cell functions by blocking the co-
inhibition of B7.1 and PD-L1. At present, the disease is still in
remission, there were no obvious adverse reactions during the
whole treatment and it was well tolerated by the patient. The rise
and fall in serum AFP levels during treatment were found to be
positively correlated with the patient’s condition, and elevation
of serum AFP level may be detected prior to appearance of
symptoms and imaging detection. Therefore, measuring the
serum AFP levels as a follow-up marker is an important
means that can be used to evaluate condition changes of
a patient.

With the emergence of a new generation of gene
sequencing technology, gastric cancer can be divided into
different subtypes, based on gene mutations. In 2014, TCGA
(The Cancer Genome Atlas) reported the results of genomic
mapping of 295 cases of primary gastric Cancer and
established four genomic subtypes (17), including
microsatellite instability (MSI), Epstein-Barr virus infection
(EBV+), and tumors with low aneuploidy (GS) genomic
stability and high aneuploidy (CIN) chromosomal
instability. According to Arora (18), loss of heterozygosity
(LOH) is common in gastric cancer and can lead to
chromosomal instability and the loss of tumor suppressor
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genes. The majority of tumors with increased AFP expression
were categorized as chromosomal instability subtypes, with a
72% median index of allele loss. This was 50% higher than
normal gastric adenocarcinoma. Patients with AFPGC may
respond to immunotherapy due to their unique genetic
characteristics. In addition, other studies demonstrated that
CIN is a driver of metastatic progression, which may partially
contribute to the aggressive phenotype of AFPGC. In all, the
identification of these potential tumor drivers raises the
potential for tumor-specific immunotherapy.

Previous research reported that several molecular factors
such as Vascular Endothelial Growth Factor-C (VEGE-C),
Signal Transducer and Activator of transcription 3 (STAT3),
and Hepatocyte Growth Factor (HGF) seem to over-expressed
more frequently in AFPGC than in stage-matched non-AFPGC
(5, 19). Chen (20) found that ANGPTLG is an important driver
gene of angiogenesis in AFPGC development. ANGPTL6
promotes endothelial cell migration and tube formation
through activation of ERK1/2 and AKT pathways. ANGPTL6
knockdown inhibits cancer cell apoptosis and invasiveness.
These findings provide not only effective biomarkers for
diagnosis but also attractive therapeutic targets for
AFPGC patients.

In conclusion, AFPGC, as a special type of gastric cancer, has
a low incidence but a high degree of malignancy. Improving the
understanding of this type of gastric cancer can avoid
misdiagnosing it as common gastric adenocarcinoma and
underestimating its malignancy. At present, only a few cases
have been reported on the conversion of PD-L1 mAb after the
progress of PD-1 mAb therapy, and there is still a lack of large-
scale prospective studies. However, there are still many open
questions, for example, how to choose the treatment plan after
the progress of PD-L1 mAb therapy? How to optimize the
immune combination therapy model? Despite the need of
further studies to tackle those questions, this case report
represents an important exploration and potential
breakthrough in the treatment of advanced gastric cancer
with immunotherapy.
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Esophageal low-grade
intraepithelial neoplasia
overlying multiple leiomyomas:
A case report and review

of the literature
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Pathology, The Hospital of Chengdu Office of People's Government of Tibetan Autonomous
Region, Chengdu, China

Background: Esophageal leiomyoma is the most common benign submucosal
mesenchymal tumor. Esophageal intraepithelial neoplasia includes low-grade
and high-grade intraepithelial neoplasia. The coexistence of epithelial lesions
and the subepithelial lesion is rare. We recorded a case of esophageal low-
grade intraepithelial neoplasia (LGIN) overlying multiple esophageal
leiomyomas and followed with a review of the literature.

Case presentation: A 49-year-old female patient came for the treatment of
esophageal lesions. The submucosal eminences were observed in the right
posterior wall and the left anterior wall of the esophagus by
Esophagogastroduodenoscopy (EGD). Additionally, we noticed the mucosa of
the right wall with brown background color and the dilated, tortuous vessels by
narrow-band imaging (NBI). Then we ensured that the submucosal lesions
originated from the esophageal mucosal muscle by endoscopic
ultrasonography (EUS) and enhanced CT. Subsequently, the submucosal
eminence of the right posterior wall and the overlying mucosal lesion were
removed together by endoscopic submucosal dissection (ESD). Postoperative
pathological diagnosed esophageal submucosal leiomyoma with focal LGIN.
Review EGD showed white scars on the right wall of the upper esophagus three
months later, while pathological biopsy showed slight squamous epithelial
hyperplasia in the left wall. We decided that the left submucosal lesion can be
resected at a selective-time operation, and we continue to follow up as planned.
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Conclusions: The case of intraepithelial neoplasia overlying the submucosal
tumor is rare. Either missed diagnosis or overdiagnosis should be avoided
through EGD and pathological biopsy.

KEYWORDS

esophageal low-grade intraepithelial neoplasia, multiple leiomyomas, overlying, case

report, endoscape

Introduction

The coexistence of epithelial lesion and subepithelial tumor is
rare. There were few case reports about the coexistence of
esophageal leiomyoma and esophageal severe dysplasia (1-3)
and early and advanced (4-7) esophageal squamous cell
carcinoma (8-13) since 1987. Some of them were misdiagnosed
as advanced esophageal cancer and received surgical operation,
while other cases were only diagnosed as esophageal leiomyomas,
which were found to be esophageal leiomyomas complicated with
early or advanced esophageal cancer by pathological examination
after endoscopic or surgical therapy. We recorded a case of
esophageal low-grade intraepithelial neoplasia (LGIN) overlying
multiple leiomyomas and followed with a review of the literature.

Case presentation
Symptoms and personal history

A 49-year-old female patient came to our hospital for the
treatment of esophageal high-grade intraepithelial neoplasia
overlying subepithelial tumor, which was confirmed at another
hospital 4 months ago (Table 1). She complained of throat
discomfort and mild dysphagia, which appeared after solid food,
and without history of family malignancy and cigarette or
alcohol use.

Physical and serological examination

Physical examination findings were typically normal.
Serological examination showed no obvious abnormality.

Abbreviations: EGD, esophagogastroduodenoscopy; EUS, endoscopic
ultrasonography; IEN, Intraepithelial neoplasia; LGIN, low-grade
intraepithelial neoplasia; RFA, radiofrequency ablation; EMR, endoscopic
mucosal resection; ESD, endoscopic submucosal dissection; NBI, narrow-

band imaging.
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Esophagogastroduodenoscopy

Esophagogastroduodenoscopy (EGD) demonstrated
submucosal eminences in the right posterior wall and the left
anterior wall of the esophagus, 18-25 cm away from the incisor
teeth, with the widest diameter of about 1.5 cm. Multiple redness
and shallow depressions were discovered on the right posterior
wall surface additionally (Figure 1A). We noticed the mucosa of
the right wall with brown background color by using narrow-band
imaging (NBI) (Figure 1B). Meanwhile, the dilated and tortuous
intrapapillary capillary loops with homogeneous distribution and
increased density were displayed in the mucosa of the right wall
under NBI-near focus (Figure 1C). There was no other special
finding, such as hiatus hernia, reflux esophagitis, and gastric
submucosal lesion on her esophagogastroscopy.

Endoscopic ultrasonography

We definite the origin and character of the lesion by
endoscopic ultrasonography (EUS). We found that esophageal
epithelial lesions are clearly stratified, while subepithelial lesion
displayed as multiple uniform hypoechoic, irregularly shaped,
and clear-boundary masses, which originated from the
esophageal mucosal muscle layer and protruded to the cavity
inside and outside. The largest one had an ultrasonic diameter of
about 9.9x6.9 mm (Figure 1D).

Enhanced chest computed tomography
Enhanced chest CT showed that the wall of the upper and

middle segments of the esophagus was slightly thickened and the

lumen slightly narrowed (Figure 2).

Treatment and management

Endoscopic treatment

Subsequently, the submucosal eminence of the right wall
(18-25 cm away from the incisor) and the overlying mucosal
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TABLE 1 Histopathological features.

Time of Method of Location of sampling Type of
sampling sampling staining
23/07/2021 Biopsy Esophagus HE

(another (20 cm away from the incisor)

hospital)

16/08/2021 Specimen of ESD  Esophagus HE

(the right posterior wall, 18-25¢ m away from
the incisor)

Submucosal tumor (SMT) SMA
Desmin
Epithelial layer of mucous membrane Ki-67
22/11/2021 Biopsy Esophagus HE

(the left wall, 18-21 cm away from the incisor)

10.3389/fonc.2022.994005

Results of pathology

Chronic inflammation with focal squamous epithelium HGIN

A submucosal spindle cell tumor of focal squamous
epithelium with LGIN

Positive
Positive
Positive (1%)

The squamous epithelium is mildly hyperplasia

HE, hematoxylin-eosin staining; HGIN, high-grade intraepithelial neoplasia; LGIN, low-grade intraepithelial neoplasia; ESD, endoscopic submucosal dissection; SMA, smooth muscles actin.

FIGURE 1

Esophagogastroduodenoscopy (EGD) and endoscopic ultrasonography (EUS) demonstrated esophageal mucosal and submucosal lesions.
(A) The submucosal eminences were observed in the right posterior wall and the left anterior wall of esophagus. (B, C) Multiple shallow red
depressions were observed on the right posterior wall surface. The mucosa background color was noticed by NBI, while the dilated and
tortuous vessels on the top of the lesion were observed by NBI near focus. (D) EUS showed uniform hypoechoic inside, irregularly shaped,
clear-boundary esophageal multiple hypoechoic mass, which originated from the mucosal muscle layer.
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FIGURE 2

Enhanced chest CT. Enhanced chest CT showed that the wall of the upper and middle segments of the esophagus was slightly thickened and

the lumen slightly narrowed.

lesion were removed together successfully by ESD without
intraoperative complications such as bleeding and perforation,
while the submucosal eminence of the left wall was not treated
temporarily (Figure 3A).

Pathohistology

We observed the gross specimens after iodine staining and
noticed unstained or lightly stained area located mainly at the
top of the eminence (Figure 4A), which may be related to long-
term friction and chronic inflammation. Pathological

FIGURE 3

examination demonstrated submucosal spindle cell tumor with
focal squamous epithelium LGIN in the esophagus through
hematoxylin-eosin (HE), and finally diagnosed as submucosal
leiomyoma with focal LGIN by immunohistochemistry staining
(Table 1 and Figures 4B-G).

Management of follow-up

The patient was discharged 3 days later and arranged for
follow-up 3 months after therapy. When she came back for
follow-up, she represented that the symptoms of swallowing

Postoperative endoscopic manifestations. (A) The right posterior wall lesion was completely resected without intraoperative complications
(B) Follow-up gastroscopy displayed white scars on the right lateral wall of the upper esophagus.
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FIGURE 4

Histopathology for ESD specimen. (A) Gross specimen after ESD in vitro. (B—D) Coexistence of submucosal spindle cell neoplasm and focal squamous
LGIN in HE staining (*10, 40, 100). (E) Ki76 showed LGIN. (F) Desmin staining displayed leiomyoma. (G) SMA staining displayed leiomyoma.

obstruction were relieved. Follow-up EGD noticed white scars on
the right wall of the upper esophagus (Figure 3B), while there was
a longitudinal submucosal eminence (18-21 c¢cm away from the
incisor) at the left wall, which showed a light brown color change
without confirmed demarcation line under NBI. Then, we made
the biopsy of the left mucosal lesion, and pathobiology showed
slight squamous epithelial hyperplasia in the esophagus (Table 1).
Then, we made a decision together that the left submucosal lesion
can be resected on a selective-time operation, since the
esophageal leiomyoma is a benign submucosal tumor and her
symptoms have been relieved. We continue to follow up and
arranged the next follow-up 1 year later.

Discussion and conclusions

The coexistence of esophageal leiomyoma and esophageal
squamous cell carcinoma can be classified into two types: the
overlying type and the separate type (3). The overlying type is
rare, let alone multiple leiomyomas covered with esophageal
LGIN. To our knowledge, there are no reports about esophageal
LGIN overlying multiple leiomyomas before.
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Esophageal leiomyoma, which stems from the smooth muscle
or muscularis mucosa of the esophagus, is the most common
benign submucosal mesenchymal tumor (14, 15). Esophageal
leiomyoma can be asymptomatic and found accidentally (7, 9),
and the incidence in autopsy series ranges from 0.005% to 5.1% (16,
17). It usually appears as a solitary tumor (97%) (11), and multiple
leiomyomas are extremely rare. EGD and EUS can be used to
diagnose leiomyoma. EUS can define the layer from which the SMT
originates and determine an adequate endoscopic resection strategy
(6), which has high diagnostic reliability (18). However, Sheng (19)
reported that simple EGD and EUS may miss the diagnosis of
leiomyoma combined with esophageal cancer or misdiagnose
stromal tumor as leiomyoma. The endoscopic features of
esophageal LGIN include mucous membrane turning to red or
white, shallow depressions, and obscure or disappearing vessels.
The typical pathological manifestations of LGIN are superficially
located irregular nuclei, hyperchromatic, mildly enlarged, and
nuclei that are oriented perpendicular to the basement membrane
without observing the loss of nuclear polarity (20). In our case, the
results of EGD, EUS, and biopsy pathological examinations
suggested multiple tumors originating from the esophageal
mucosal muscle layer and partly covered with LGIN.
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Esophageal leiomyoma is considered to be a benign
submucosal mesenchymal tumor with asymptomatic
complaints unless the tumors are larger than 5 cm in diameter
(21, 22). Esophageal leilomyoma has an extremely low possibility
of converting into malignancy, and surgical treatment is
recommended for tumors that are symptomatic or larger than
5 cm (23, 24). European Society of Gastrointestinal Endoscopy
(ESGE) recommends against surveillance of gastrointestinal
leiomyomas, provided that these lesions have typical
ultrasonographic features (25). However, chronic irritation of
the esophageal mucosa caused by intraluminal protrusion of the
leiomyoma and esophageal stenosis may also induce or promote
malignant transformation in the overlying epithelium (11).

The longest diameter of our patient’s lelomyoma was larger
than 5 cm, and the two lesions were located on the contralateral
side of the esophagus, resulting in esophageal stenosis, which
caused not only the symptoms of swallowing obstruction but
also repeatedly friction and inflammatory stimulation of
overlying mucosa of lelomyoma, which may be one of the
causes of intraepithelial neoplasia.

In 2000, the World Health Organization (WHO) introduced
the concept of intraepithelial neoplasia to diagnose precancerous
lesions and early cancers of the gastrointestinal tract; LGIN is
equivalent to mild and moderate dysplasia, and high-grade
intraepithelial neoplasia (HGIN) is equivalent to severe
dysplasia and carcinoma in situ. As a precancerous disease of
esophageal cancer, cigarette and alcohol use are the main risk
factors for LGIN (26), and Ki-67 can be used as a marker in
histopathology. Our patient did not have the family malignancy
history and the habit of cigarette or alcohol use. Her ESD
specimen presented the squamous epithelium focal LGIN in
HE and immunohistochemistry staining (including Ki-67) (27).

As to management and therapy, small asymptomatic
esophageal leiomyomas could be followed up by surveillance
(18). When the esophageal leiomyoma is large or symptomatic,
and if it originates from the muscularis propria, it is recommended
to choose endoscopic resection, which is a safe and effective
procedure (6), while esophageal LGIN can also be treated by
endoscopic resection or follow-up (28). Compared to surveillance,
RFA led the reversion of dysplastic foci to normal epithelium and
lower risk of progression to HGIN or carcinoma (29). However,
even with careful endoscopic examinations, flat lesions that were
considered eligible for RFA might harbor poor histological
features, which increase the risk of lymph node metastasis (30).
EMR and ESD are safe treatments, whereas ESD is easier than
EMR to achieve en bloc resection and is appropriate for both
epithelial and subepithelial lesions (31).

In our case, RFA is not applicable because of the swelling and
uneven surface. Meanwhile, if we resect all of the lesions, there is a
high probability of upper esophageal stenosis. Subsequently, we
only performed ESD to remove the right lesions to achieve the effect
of curing esophageal leiomyoma and LGIN simultaneously. By
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doing so, we can avoid the deterioration of intraepithelial neoplasia
and esophageal stricture after circumferential resection.

In conclusion, the case of mucosal lesion overlying submucosal
tumor is rare. Either overdiagnosis or missed diagnosis should be
avoided through endoscopic examination and pathological biopsy.
Additionally, treatment strategies should be formulated individually
to maximize the benefit and minimize the risk for patients.
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Anlotinib combined with TAS-
102 as the third-line treatment
for a patient with metastatic
colon cancer: A case report

Qizheng Li*, Xia Zhang™*, Buqun Fan’, Yudie Yang®,
Xiaonan Cui’, Jie Zhang®, Kaiteng Jiang®, Chunxia Zhang™
and Bin Zhang™

Department of Oncology, The First Affiliated Hospital of Dalian Medical University, Dalian, China,
2Department of Oncology, Dalian Fifth People’s Hospital, Dalian, China, *Queen Mary College,
Nanchang University, Nanchang, China

Chemotherapy combined with targeted therapy is a first-line and second-line
treatment for metastatic colorectal cancer(mCRC), which has brought survival
benefits to mCRC patients, however, disease progression is inevitable. More
than 60% of patients still needed third-line treatment after the progress of
second-line treatment. After the failure of second-line chemotherapy,
treatment compliance and the physical tolerance of patients both decrease.
Therefore, choosing an appropriate third-line treatment regimen is key to
prolonging survival and improving quality of life. As a novel cytotoxic antitumor
drug, trifluridine/tipiracil (TAS-102) is composed of trifluridine (FTD) and tipiracil
hydrochloride (TPI). FTD can directly bind to the DNA of cancer cells to cause
DNA dysfunction, thereby exerting antitumor effects. TPl can inhibit the
degradation of FTD, thereby increasing its cytotoxicity. The few side effects
of TAS-102 has become an important reason why clinicians present it as a
treatment option to the patient for consideration, clinical trial data for
progression free survival are lacking. The exploration of third-line treatment
regimens with drug combinations has attracted much attention. This article
reports a case of metastatic colon cancer (RAS/BRAF wild type, pMMR/Non-
MSI-H), after failure of first-line and second-line therapies, the patient was
eventually treated with anlotinib combined with TAS-102 as the third-line
treatment. The treatment has shown good efficacy, with a long PFS benefit
for more than 20 months and mild adverse reactions. This case reports
demonstrates that anlotinib combined with TAS-102 is a promising third-line
treatment regimen for refractory mCRC, and provides proof-of-concept for
the clinical exploration of optimal third-line combination treatment regimens.

KEYWORDS

TAS-102, anlotinib, third-line, case report, metastatic colon cancer, mCRC

frontiersin.org
63


https://www.frontiersin.org/articles/10.3389/fonc.2022.978005/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.978005/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.978005/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.978005/full
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2022.978005&domain=pdf&date_stamp=2022-11-30
mailto:Zhangbin_dlmu@163.com
mailto:qm1210zcx@aliyun.com
https://doi.org/10.3389/fonc.2022.978005
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2022.978005
https://www.frontiersin.org/journals/oncology

Li et al.

Introduction

According to GLOBOCAN data, in 2020, the global incidence
of colorectal cancer (CRC) ranked third among all malignant
tumours, and the mortality rate ranked second (1). In China, the
incidence of CRC ranks third among malignant tumours, and the
mortality rate ranks fifth among malignant tumours (2). Surgery
and radiotherapy are the primary local treatments. However, due
to the high recurrence rate and metastasis rate, systemic treatment
is critical for prolonging patient survival. Immunotherapy can
bring significant benefits to mCRC patients with microsatellite
instability-high (MSI-H)/deficient mismatch repair (AIMMR), but
for patients with microsatellite stability (MSS)/microsatellite
instability-low (MSI-L)/proficient mismatch repair (pMMR)
who account for the majority of mCRC patients, chemotherapy-
based therapy remains the mainstay of treatment. Although
chemotherapy combined with targeted therapy provides survival
benefits for patients with metastatic CRC (mCRC), disease
progression is inevitable. An Ttalian retrospective study showed
that among mCRC patients who progressed after second-line
treatment, 63.3% still needed third-line treatment (3). Third-line
treatment regimens are limited, resulting in a 5-year survival rate
of only 11% (4). After the failure of second-line chemotherapy,
treatment compliance and the physical tolerance of patients both
decrease. Therefore, choosing an appropriate third-line treatment
regimen is key to prolonging survival and improving quality of
life. Currently, the third-line treatment drugs of mCRC
recommended by guidelines include regorafenib, fruquintinib,
and trifluridine/tipiracil (TAS-102). TAS-102 is a novel
cytotoxic antineoplastic agent with few side effects which has
emerged as an important reason for clinicians to consider it as a
third-line treatment option for mCRC patients, but clinical trial
data for progression free survival (PFS)are lacking. The
exploration of third-line treatment regimens with drug
combinations has attracted much attention. Anlotinib
hydrochloride is a novel multitarget tyrosine kinase inhibitors
(TKI). In China, Anlotinib has been approved for the standard
treatment of several solid tumors, and also some small-sample
clinical studies have shown its effectiveness in the third-line
treatment of mCRC. This article reports a patient with mCRC
who failed first-line and second-line chemotherapy combined
with targeted therapy, and third-line treatment with anlotinib
combined with TAS-102 achieved good efficacy, thus providing a

reference for clinical work.

Case report
Clinical data and initial treatment
The patient, a 65-year-old male, presented to the hospital on

12 July 2018, without obvious causes of abdominal pain and
distention. He had an ECOG score of 1, and no special past
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history or family history. Abdominal computed tomography
(CT) on 13 July 2018 revealed tumours at the beginning of the
caecum and ascending colon, slight dilation of the proximal
small intestine, and multiple slightly larger lymph nodes in the
surrounding area; the tumours were considered malignant.
Colonoscopy (2018-07-15) revealed a caecal ulcer-type lesion
in the ileocecal region, with a high possibility of malignancy.
Regarding pathology, the ileocecal tissue biopsy showed
inflammation with high-grade focal glandular intraepithelial
neoplasia. On 20 July 2018, laparoscopic radical resection of
right colon cancer was performed under general anaesthesia.
Postoperative dissection of the specimen revealed a mass in the
ileocecal region, approximately 5 cm in size, with complete
obstruction of the intestinal lumen. Postoperative pathology
indicated (ileocecal) ulcerative moderately differentiated
tubular adenocarcinoma, with a size of 4*2.5 cm, penetrating
the serosa, with no clear vascular and nerve invasion and no
cancer involvement at the small intestinal resection margin,
large intestine resection margin, and peripheral resection
margin. There was no cancer in the appendix, indicating
inflammatory changes. No metastatic cancer was found in the
peri-intestinal lymph nodes (0/14). The immunohistochemistry
results were as follows: epidermal growth factor receptor (EGFR)
(partial +), Ki-67 (+ approximately 65%), MLH-1 (expression),
MSH-2 (expression), MSH-6 (expression), PMS-2 (expression),
and P53 (+90%). The postoperative diagnosis was postoperative
stage II ileocaecal bowel cancer (pT4aNOMO), pMMR ECOG 1.
Re-examination of chest CT during postoperative adjuvant
chemotherapy (30 August 2018) (Figure 1A1) revealed a small
nodule shadow in the left lower lung; the nodule had a cavity.
Pulmonary nodules were followed up closely after surgery.
Postoperative adjuvant treatment of bowel cancer was initiated
on 31 August, 2018: XELOX chemotherapy for 1 cycle -
oxaliplatin 200 mg d1 ivgtt; capecitabine 1500 mg bid d1-14
po q21d.

First-line treatment

On 3 September 2018, abdominal CT re-examination
(Figure 1A2) due to abdominal pain revealed the following: 1.
abdominal postoperative changes; 2. lower abdominal mass
(metastasis was considered); and 3. a small amount of pelvic
effusion. There was no definitive diagnosis. Positron emission
tomography (PET)-CT examination on 4 September 2018
showed pelvic soft tissue nodules with increased 2-[fluorine-
18]fluoro-2-deoxy-D-glucose (FDG) metabolism (metastatic
tumour was considered) and small nodules in the lower lobe
of the left lung with no increase in FDG metabolism; the small
nodules were new compared to those initially observed on 26
October 2016. The following diagnoses were provided: 1. stage
IV recurrence of ileocecal bowel cancer after surgery
(rTONOM1); 2. pelvic metastasis; 3. pulmonary nodular

frontiersin.org


https://doi.org/10.3389/fonc.2022.978005
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Li et al.

10.3389/fonc.2022.978005

FIGURE 1

First-line treatment: (A1/A2) Baseline CT before first-line treatment; (B1/B2) CT after 2 cycles showed left lung nodules similar to before, pelvic
metastases were significantly reduced; (C1/C2) follow-up CT on May 29, 2019 showed slightly enlarged left lung nodules, no pelvic metastases

were observed.

metastasis?; and 4. ECOG 1. Gene detection was completed:
KRAS (WT)/NRAS (WT)/BRAF (WT). On 26 September 2018,
first-line treatment (cetuximab + capecitabine and oxaliplatin
(XELOX)) for mCRC was initiated, and the efficacy was
evaluated as PR after 2 cycles (Figure 1B1/B2). After 3 cycles
of treatment, the patient refused oxaliplatin treatment due to
thrombocytopenia and neurotoxicity (numbness in the hands
and feet). After the 4th cycle, cetuximab + capecitabine
chemotherapy was initiated. Abdominal CT re-examination
(20 February 2019) revealed the following: 1. postoperative
changes in the abdomen; 2. lower abdominal mass (metastasis
was considered); and 3. small amount of pelvic effusion. Efficacy
was evaluated as PR. Abdominal and chest CT were conducted
regularly at follow up.

Second-line treatment

In May 2019, abdominal CT re-examination (Figure 1C2)
showed no clear pelvic swelling, and chest CT (Figure 1C1)
revealed small nodules in the left lower lung; the nodules were
slightly larger than the nodules on previous imaging. The patient
did not care about these changes. The patient felt that his
physical condition was poor. He took Chinese medicine
without consultation and was not admitted to the hospital. In
June 2020, chest CT (Figures 2A1/A2)showed multiple nodules
in both lungs, and metastasis was considered. On PET-CT, 1. the
left lower lobe nodules were enlarged compared to the nodules
on previous imaging, multiple new nodules developed in the
remaining lungs, and FDG metabolism was increased in some
lung regions. Metastatic tumours were considered. The pelvic
nodules were significantly smaller than before, and the FDG
metabolic activity was significantly lower than before; however,
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there was still residual tumour activity after treatment.
Treatment with immune checkpoint inhibitors was
recommended, but the patient refused the recommended
treatment. Second-line chemotherapy with cetuximab +
irinotecan for mCRC was initiated on 2 July 2020. After the
first cycle, the patient refused to continue chemotherapy because
of severe diarrhoea, and chest CT (Figures 2B1/B2) showed a
reduction in the number of bilateral lung nodules.

Third-line treatment

Due to the serious side effects of previous chemotherapy, the
patient rejected infusion chemotherapy and expected to choose
oral drugs as much as possible. Therefore, TAS-102 was selected
as the third-line treatment option for the patient. Considering
that the benefits of third-line monotherapy of TAS-102 are
limited, combined targeted therapy was suggested to improve
treatment efficacy, which was accepted by the patient.
Cetuximab + TAS-102 combined chemotherapy was initiated
on 14 August 2020. After the first cycle, the patient had severe
diarrhoea and grade IV granulocytopenia. Symptomatic
treatment was administered to decrease diarrhoea and
inflammation and elevate the WBC; cetuximab was
discontinued after 2 weeks of application. Chest CT (24
November 2020) (Figure 2C1/C2) revealed that the number
and size of pulmonary nodules increased. Considering that
anlotinib is administered orally and some previous studies
have shown that the adverse reactions caused by anlotinib in
the treatment of mCRC are controllable, after informed consent
of the patients, in December 2020, the third-line treatment
regimen was adjusted to anlotinib + TAS-102 (TAS-102 40 mg
d1-5, d8-12 bid po; q28d + anlotinib 10 mg d1-14 qd po; q21d).
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FIGURE 2

The period from the progression of lung metastasis to before the application of anlotinib + TAS-102 treatment: (A1/A2) Follow-up CT
(2020.06.12): multiple nodules in bilateral lung; (B1/B2) CT (2020.08.12) after 1 cycle of second-line treatment; (C1/C2) initial application of
cetuximab + TAS-102 in the third line, and discontinuation due to adverse reactions after only 2 cycles of cetuximab. On November 24, 2020,
reexamination of CT showed that pulmonary nodules were increased and enlarged than before.

On 10 December 2020, the first cycle of anlotinib + TAS-102
treatment was initiated; the second cycle of anlotinib + TAS-102
treatment was initiated on 08 January 2021. Diarrhoea
occasionally occurred; and granulocytopenia improved after
treatment to elevate the WBC. The third cycle was not
performed as scheduled due to the changes of precautionary
measures over COVID-19 after the patient returned home,
which prevented him from returning to the hospital.
Abdominal CT re-examination (15 March 2021) showed no
pelvic mass. On lung CT (15 March 2021) (Figures 3A1/A2), the
bilateral lung nodules were larger than the nodule on previous
imaging, and some cavities had formed. Anlotinib + TAS-102

FIGURE 3

treatment was continued on 17 March 2021, 28 April 2021, 9
June 2021, and 12 July 2021 for the 3rd through 6th cycles of
treatment, respectively. Side effects of occasional diarrhoea and
grade 1 granulocytopenia were observed. On 31 May 2021,
abdominal CT showed no pelvic mass. Chest CT (Figures 3B1/
B2) indicated that the pulmonary nodules were smaller than they
were before and that some cavities had formed. SD was achieved
by November 2021. In November 2021, the patient underwent
multipoint radiotherapy for pulmonary lesions (GTV 4000 cGy,
bilateral lung v5 40.13%, v20 10.34%). TAS-102 combined with
anlotinib was continued after radiotherapy. The patient is still
receiving treatment. The last re-examination (Figures 3C1/C2)

>

Anlotinib + TAS-102 treatment:(A1/A2) CT after 2 cycles (2021.03.15): the pulmonary nodules were larger than before (the right pulmonary
nodules was 7.3 mm), and some cavities were formed; (B1/B2) reexamination CT (2021.05.31) showed that the right pulmonary nodules were
smaller than before (6.4 mm); (C1/C2) last reexamination CT (2022.08.23): the right pulmonary nodules was 7.3 mm; multiple nodules in the left

lung, and some cavities were formed
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was 23 August 2022. Efficacy was stable, and the PFS for
Anlotinib + TAS-102 treatment was more than 20 months
(Figure 4).

Discussion

The choice of drugs for the third-line treatment of mCRCis
critical. The KNOTE-177 study demonstrated a significant
benefit from immunotherapy in patients with MSI-H/dMMR
mCRC, however, this group of patients accounted for only 5% of
all mCRC patients (5). For patients with MSS/MSI-L/pMMR
who account for the majority of mCRC patients, chemotherapy-
based treatment remains the mainstay of treatment, regorafenib,
fruquintinib, and TAS-102 in the standard treatment regimen
each have their advantages. The CORRECT study included
patients with mCRC after failure of standard therapy in 16
countries from North America, Europe, Asia, and Australia, and
showed that the overall survival (OS) for patients who received
regorafenib target treatment was 1.4 months longer than that for
patients in the placebo group (6.4 vs. 5.0 months; P=0.0052) (6).
The CONCUR study confirmed that the efficacy of regorafenib
in patients with advanced CRC in the Asia-Pacific region was
better than that in Western patients; the median PFS of the
regorafenib and placebo groups was 3.2 months and 1.7 months
(p<0.001) and the median OS was 8.8 and 6.3 months (p<0.001)
(7). The FRESCO study of the third-line treatment of mCRC
with fruquintinib included 416 patients. The results showed that
OS (primary endpoint) of the fruquintinib group and the
placebo group was 9.30 months (95% confidence interval (CI),
8.18-10.45) and 6.57 months (95% ClI, 5.88-8.11), respectively;
the PFS (secondary endpoint) was 3.71 months (95% CI, 3.65-
4.63) and 1.84 months (95% CI, 1.81-1.84), respectively.
Regarding other secondary endpoints, the objective response
rates (ORRs) were 4.7% and 0% (p=0.01), and the disease control
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FIGURE 4
Diagnosis and treatment timeline.
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rates (DCRs) were 62.2% and 12.3% (p<0.001) (8). However, for
patients with good physical performance, the premature use of
fruquintinib or regorafenib targeted therapy is not clinically
desirable. Some doctors still try third-line chemotherapy,
demonstrating that chemotherapy is still the main cornerstone
of treatment in the minds of physicians, especially for non-MSI-
H patients.

As a novel cytotoxic antitumor drug, TAS-102 is composed
of trifluridine (FTD) and tipiracil hydrochloride (TPI). FTD can
directly bind to the DNA of cancer cells to cause DNA
dysfunction, thereby exerting antitumor effects. TPI can inhibit
the degradation of FTD, thereby increasing its cytotoxicity (9,
10). TAS-102 has been shown to provide clinical benefit to
patients with mCRC in several studies and has therefore been
approved for third-line treatment of mCRC in several countries.
RECOUSE, a global Phase 3 study involving 406 patients with
refractory advanced colorectal cancer in China, Korea, and
Thailand, demonstrated that compared with placebo, TAS-102
prolonged OS by 1.8 months (7.1 months vs. 5.3 months,
p<0.001) and mPFS by 0.3 months (2.0 months vs. 1.7
months, p<0.001) in patients with drug-resistant refractory
mCRC after standard second-line treatment, regardless of
geographic origin, or KRAS status (11). The TERRA study on
TAS-102 that included Asian patients with refractory mCRC
who were resistant or intolerant to standard chemotherapies
showed that the OS of the treatment group and the placebo
group were 7.8 months and 7.1 months, respectively (p=0.035),
and that the mPFS were 2.0 months and 1.8 months, respectively
(p <0.001) (12).

The results from the above studies suggest that the benefits
of third-line monotherapy are limited and that it is imperative to
explore potential drug combination regimens for the third-line
treatment of mCRC. Due to the excellent safety of TAS-102
monotherapy, many studies evaluated the efficacy and safety of
TAS-102 in combination with other drugs for the treatment of

Anlotinib + TAS-102
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refractory mCRC. The results of an open-label, single-arm,
multicentre, phase 1/2 trial of TAS-102 plus bevacizumab
initiated by Japanese investigators (C-TASK FORCE) showed
that TAS-102 combined with bevacizumab for patients with
mCRC who are resistant or intolerant to standard chemotherapy
can achieve an mPFS of 5.6 months (95% CI, 3.4-7.6) (13). An
open-label, randomized, phase 2 study in Denmark compared
the efficacy of TAS-102 monotherapy and the combination of
TAS-102 and bevacizumab in patients with refractory mCRC.
The median OS obtained using the combination of TAS-102 and
bevacizumab was 9.4 months (95% CI, 0.32-0.94), and the mPFS
was 4.6 months (95% CI, 0.29-0.72). The mPFS of patients
treated with TAS-102 monotherapy was 2.6 months (95% CI,
1.6-3.5) (14). The TAS-CC3 study is a prospective,
nonrandomized, single-arm, multicentre, open-label phase II
trial. In that study, for patients with mCRC, TAS-102 plus
bevacizumab as a third-line treatment achieved a median PFS
of 4.5 months (95% CI, 1.8-7.1) and median OS of 9.2 months
(95% CI, 5.5-12.8) (15). In addition, in the APOLLON study, the
median PFS and OS of patients with wild-type RAS mCRC
treated with TAS plus panitumumab were 5.8 months (95% CI,
4.5-6.5) and 14.1 months (95% CI, 12.2-19.3), respectively (16).
The results of these studies are encouraging, and thus, clinicians
should further explore TAS-102 combination therapy for mCRC
to extend time benefits for patients.

The patient in this case study had advanced colon cancer
patient (wild-type Ras/BRAF gene; pMMR/Non-MSI-H). After
second-line chemotherapy failed, the initial third-line
chemotherapy regimen was cetuximab and TAS-102 because
after indirectly comparing different drug regimens, the ORR/
PES/OS of cetuximab rechallenge therapy were all superior to
those of other third-line therapy drugs, indicating that for RAS/
BRAF WT mCRC patients, the application of cetuximab third-
line rechallenge is also an optimized treatment strategy (17, 18).
However, after treatment, the patient developed severe
intolerable diarrhoea. As more and more evidence has proved
the benefit of TAS-102 combined with bevacizumab in the third-
line treatment of mCRC, and anlotinib also has some small-
sample clinical studies in the third-line treatment of mCRC, and
it is oral administration, anti-angiogenic therapy with anlotinib
instead of bevacizumab seems to be more suitable for patients
who are resistant to intravenous infusion. The regimen was
adjusted to anlotinib in combination with TAS-102. Anlotinib
hydrochloride is a novel multitarget tyrosine-kinase inhibitor
(TKI) that can inhibit angiogenesis-related kinases, including
VEGFR1/2/3, PDGFRo/, FGFR1/2/3, c-Kit, Met, Ret, and Tie2.
It can also inhibit tumour growth and metastasis by inhibiting a
variety of tumour-associated kinase targets, such as EGFR, ALK,
ABL, Aurora-A/B, DDR2, and EphB4 (19). Previous clinical
studies have shown that anlotinib is effective for non-small-cell
lung cancer (NSCLC), medullary thyroid carcinoma, and soft
tissue sarcoma, with controllable adverse reactions (20).
Anlotinib has been approved for the standard treatment of
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NSCLC, soft tissue sarcoma and small cell lung cancer in
China. A multicentre, double-blind, placebo-controlled,
randomized phase III trial (ALTER0703) enrolled 419 patients
with refractory mCRC from 33 hospitals in China. In that study,
the median PFS improved (4.1 months, 95% CI, 3.4 - 4.5).
Subgroup analysis showed that in RAS/BRAF wild-type patients,
anlotinib provided significant survival benefits. The authors of
that study concluded that anlotinib significantly prolonged
clinical benefits (PFS) for patients with refractory mCRC (21).
In addition, a retrospective clinical study in China collected the
clinical data of 105 mCRC patients from who failed at least two
lines of chemotherapy, and the analysis showed that anlotinib
was superior to chemotherapy as a third-line treatment of
mCRC (PFS: 3.46 months vs 2.25 months,P< 0.001; OS: 9.22
months vs 6.95 months, P< 0.001), and similar to fuquinitinib or
regorafenib (PFS: 3.46 months vs 3.33 months,P=0.347; OS: 9.22
months vs 9.38 months, P=0.499), and the related adverse
reactions were tolerable (22).

From a number of completed clinical studies of TAS-102 or
Anlotinib monotherapy in the treatment of mCRC, most of the
adverse reactions of TAS-102 or anlotinib in the treatment of
mCRC were tolerable and controllable. The most common
adverse events associated with TAS-102 in RECOURSE were
neutropenia (38%), leukopenia (21%) and neutropenic fever
(4%) (11); in TERRA, the most common adverse events of
grade 3 and above were neutropenia (33.2%), leukopenia
(20.7%), and anaemia (17.7%). The adverse reactions can
generally be controlled by reducing the dose, extending the
interval between chemotherapy and administering relevant
drugs for symptomatic management and are relatively
manageable. The study also reported that TAS-102 was well
tolerated in Asian patients with mCRC (12). The most common
adverse reactions caused by anlotinib are fatigue, gastrointestinal
toxicity, hypertension, proteinuria, rash, and hand-foot
reactions. Most patients recover or improve after symptomatic
treatment and drug dose reductions. The ALTER0703 study
analysis concluded that for anlotinib in refractory mCRC, most
common grade>3 TRAEs were hypertension, increased y-GT,
and hand-foot skin reaction, the TRAEs were manageable,and
the deterioration of QoL in anlotnib was as same as placebo for
patients (21). For the patient in this case study, the side effects
were only occasional diarrhoea and grade I granulocytopenia
after adjusting the regimen to anlotinib + TAS-102.

To our knowledge, there are no reports on anlotinib
combined with TAS-102 as a third-line treatment for patients
with refractory mCRC. The treatment of the patient with
advanced colon cancer in this study obtained the informed
consent of the patient and family members. The patient was
eventually treated with anlotinib combined with TAS-102 as the
third-line treatment, rather than the standard third-line regimen
of TAS-102 monotherapy, with informed consent. Medicine
should be evidence-based and follow ethics, but individualized
trials with patients’ informed consent may lead to better efficacy.
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The treatment has shown good efficacy, achieving a PFS benefit
far beyond that of standard third-line therapy, with mild adverse
reactions, and the patient is still receiving treatment. Radiation
therapy has also been administered during treatment, resulting
in stable disease control. This case reports demonstrates that
anlotinib combined with TAS-102 is a promising third-line
treatment regimen for refractory mCRC, and provides proof-
of-concept for the clinical exploration of optimal third-line
combination treatment regimens. As the previous TERRY
study showed significant benefit of TAS-102 in Asian patients
with mCRC, while subgroup analysis of ALTER0703 showed
significant OS survival benefit of anlotinib in patients with RAS/
BRAF wild-type, given that the patient reported in this case
belonged to Asian non-MSI-H/pMMR and RAS/BRAF WT
mCRC, whether this combination regimen of TAS-102+
anlotinib is more advantageous for this part of the population
needs to be verified by further clinical studies.
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Background: Gastrointestinal stromal tumors (GISTs) are mesenchymal tumors
of the gastrointestinal tract. Extra-gastrointestinal stromal tumors (EGISTs)
predominantly arise outside the gastrointestinal tract, although primary
hepatic GISTs are extremely rare. GISTs are highly aggressive; they often
grow to a large size. Here, we report the 10-year survival of a patient with a
primary hepatic GIST following sequential response therapy.

Case presentation: A 50-year-old Chinese man complained of fatigue and
slight abdominal pain, and presented with a large lump in the liver, which was
detected by computed tomography (CT). He was subsequently diagnosed
with a primary hepatic GIST, based on CT-guided fine needle aspiration
cytology and immunohistochemistry analyses. The presence of GIST or
EGIST metastases was excluded using CT, esophagogastroduodenoscopy,
colonoscopy, and ultrasound. Cytological examination showed that the
tumor was composed of epithelioid and spindle cells. Immunohistochemistry
analysis revealed positive staining for CD117 (KIT) and DOG1, and negative
staining for CD34, S-100, and a.-smooth muscle actin (SMA). Following tumor
ablation with argon-helium cryosurgery, the patient received imatinib mesylate
for 61 months. However, this treatment was discontinued because of disease
progression, at which point interventional therapy was administered once. One
month later, sunitinib malate was administered for 71 months. The patient
achieved long-term survival for 135 months.

Conclusions: EGISTs can be easily misdiagnosed as other types of tumors
because they have no specific characteristics to distinguish them during
imaging examinations. However, our case study demonstrates that the long-
term survival of patients with EGISTs can be achieved with molecular targeted
therapy.

KEYWORDS

long-term survival, primary hepatic GIST, extra-gastrointestinal stromal tumors,
imatinib, sunitinib, molecular-targeted therapeutic strategies
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Introduction

Gastrointestinal stromal tumors (GISTs) are abdominal
tumors of mesenchymal origin, which are located in the
gastrointestinal tract. GISTs frequently contain mutations
targeting genes encoding KIT (also known as CD117) or the
platelet-derived growth factor receptor alpha (PDGFRA) (1, 2).
KIT is a member of the type III receptor tyrosine kinase family,
which also comprises PDGFRA and platelet-derived growth factor
receptor beta (PDGFRB). Binding of KIT to its ligand, the stem
cell factor (SCF), results in receptor homodimerization and kinase
activation, which eventually leads to cell proliferation. The current
diagnostic criteria for patients with GISTs are based on
cytological, histological, and immunohistochemical findings, of
which the most important is the expression of CD117 (3). GISTs
typically occur in the gastrointestinal tract, including the stomach,
small intestine, colorectum, and esophagus (4, 5). A minor subset
of GISTs is found in other areas and are called extra-
gastrointestinal stromal tumors (EGISTs). There are few cases of
primary hepatic EGISTs reported in the literature, and only their
complete surgical resection has been shown to achieve long-term
survival (6, 7). Here, we report a case of a patient with a hepatic
EGIST, diagnosed by computed tomography (CT)-guided fine
needle aspiration cytology (FNAC), who achieved long-term
survival through sequential response therapy without surgery.

Case description

A 50-year-old Chinese man complaining of fatigue and slight
abdominal pain for 1 month was admitted to Harbin Medical
University Cancer Hospital (Harbin, China) on 23 June 2009. He
had a history of bronchiectasis, which had not required treatment,
and no family history of cancer. His physical examination was
unremarkable. His levels of tumor markers, such as carbohydrate
antigen (CA) 199, CA125, carcinoembryonic antigen, and o-
fetoprotein, were all normal. The patient’s liver function was also
normal. Dual-phase enhanced abdominal CT showed a 110 x
112 mm solid cystic lump in the right liver lobe, but no other
abdominal mass (Figure 1A). The results of the patient’s
esophagogastroduodenoscopy (EGD) and colonoscopy were
unremarkable. CT-FNAC analysis revealed that the tumor was
composed of spindle and epithelioid cells with high mitotic activity.
Immunohistochemical staining was positive for CD117 and DOG1
(Figure 2), but negative for CD34, S-100, and o-smooth muscle

Abbreviations: GIST, gastrointestinal stromal tumor; EGIST, extra-
gastrointestinal stromal tumor; CT, computed tomography; CT-FNAC, CT-
guided fine needle aspiration cytology; PDGFRA, platelet-derived growth factor
receptor alpha; PDGERB, platelet-derived growth factor receptor beta; CA199,
carbohydrate antigen 199; CA125, carbohydrate antigen 125; CEA,

carcinoembryonic antigen; EGD, esophagogastroduodenoscopy.
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actin (SMA). GIST risk stratification is high according to the mass
size, although there is no sufficient tumor area for accurate
determination of mitotic rate since this is a small biopsy. The
diagnosis was primary hepatic GIST.

The hepatic mass was treated by argon-helium cryosurgery
in July 2009 (Figure 1B). One month later, treatment with
imatinib mesylate (400 mg once daily) was initiated, and the
patient tolerated its adverse effects (Figure 3A). By January 2011,
the tumor mass in the right lobe of the liver had shrunk to 30 x
30 mm, as demonstrated in a routine CT examination
(Figure 3B). However, by July 2012, the mass had increased to
55 x 78 mm (Figure 3C), reaching a size of 110 x 150 mm by
September 2014 (Figure 3E), when pericardial effusion also
became visible (Figure 3D). After 61 months of imatinib
mesylate therapy, the patient was switched to an interventional
therapy consisting of transcatheter embolization with iodized
oil. After a month, the patient’s tumor lesion shrank to 96 x
138 mm (Figure 3F). His treatment regimen was then changed to
a daily dose of 50 mg of sunitinib malate; 4 weeks on, followed by
2 weeks off (a 4/2 schedule). The administration of sunitinib
caused hypertension, and the patient received Plendil to lower
his blood pressure.

Following treatment, the lesion became stable and only
cystic changes were observed during the 30-month follow-up
period (Figure 3G). No other lesions occurred before, during, or
after treatment. The patient continued to receive sunitinib.
However, by October 2019, the mass had again increased to
110 x 190 mm (Figure 3H). We conducted telephone follow-up
appointments with the patient every 3 months, but learned that
he had died on 20 September 2020. The final diagnosis was
primary hepatic GIST with a total survival time of 135 months.
Written informed consent was obtained from the patient for the
publication of this study. The authors had access to information
that could identify individual participants during or after data
collection. The timeline of the patient’s diagnosis, treatment, and
response is shown in Figure 4.

Discussion

Preoperative diagnosis is challenging in most patients with
EGISTs, especially in patients with primary hepatic GISTs. The
GISTs often develop into large tumors. Thus, these patients are
easily misdiagnosed as having other types of cancer, such as
lymphoma, malignant fibrous histiocytoma, or neurogenic
tumors (6). Patients with EGISTs often have a worse prognosis
than those with GISTs (8). Previously, only the complete surgical
resection of primary hepatic EGISTs was able to achieve long-
term patient survival (9). The treatment method for EGISTs is
the same as that for stromal tumors. However, EGISTs have a
higher degree of malignancy and are associated with a poor
prognosis. The long-term survival of patients with EGISTs
is rare.
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Contrast-enhanced computed tomography of the hepatic extra-gastrointestinal stromal tumor. (A) A 110 X 112 mm mass with solid and cystic
components was observed in the right hepatic lobe, with an uneven enhancement in the arterial phase scan. (B) The hepatic mass was treated
by argon-helium cryosurgery in July 2009, at which point the tumor was cystic and measured 98 x 110 mm.

In our case study, the patient had a large, solid, cystic mass in
the right lobe of the liver. However, it was difficult to determine
the nature of the tumor. Since the patient had a history of
bronchiectasis and could not undergo hepatectomy, pathological
diagnosis was obtained by CT-FNAC of the liver mass (10).
Microscopic analysis revealed that the tumor was composed of
spindle cells, some of which assumed a fence-like arrangement.
In addition, there were signs of tumor hyperplasia. Biopsy
specimens were small, and there was no evidence of nuclear
fission across the whole field of vision. CD117 (KIT) is the most

A1 B1

) H&E

FIGURE 2

important immunohistochemical marker for the diagnosis of
GIST; 94%-98% of GISTs stain positive for CD117, which is
rarely expressed by other tumors. Additionally, 60%-80% of all
GISTs stain positive for CD34 (11). To exclude neural tumors
and smooth muscle tumors, S-100 and desmin staining,
respectively, are usually recommended (3). Both the cell
membrane and cytoplasm of our patient’s tumor samples were
highly CD117-positive. The final primary hepatic EGIST
diagnosis was based on the fact that (1) no abnormal mass
was identified in any other organs except for the liver and (2)

C1

Histological and immunohistochemical analyses of the hepatic extra-gastrointestinal stromal tumor. (A1, A2) Microscopically, the tumor consisted of
spindle cells with pleomorphic nuclei arranged into fascicles (hematoxylin—eosin stain; Al, X100 magnification; A2, X400 magnification). The patient’s
hepatic extra-gastrointestinal stromal tumor had the following immunohistochemical staining profile: (B1, B2) DOGL, (C1, C2) CD117* (B1, C1, x100

magpnification; B2, C2, X400 magpnification)
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FIGURE 3

Computed tomography images of the hepatic extra-gastrointestinal stromal tumor. (A) In August 2009, prior to imatinib mesylate administration
(400 mg once daily), the tumor mass measured 92 x 110 mm. (B) In January 2011, routine computed tomography examination showed that the
lesion in the right hepatic lobe had shrunk to 30 x 30 mm. (C) In July 2012, the lesion grew to 55 X 78 mm. (D) Pericardial effusion was
observed in August 2014. (E) In September 2014, the lesion measured 110 x 150 mm. (F) Before the patient was switched to sunitinib malate
therapy (50 mg once daily on a 4/2 schedule), the tumor mass measured 96 x 138 mm. (G) In March 2017, the tumor was 92 x 110 mm in size.
(H) The final computed tomography examination in October 2019 showed that the tumor mass measured 110 X 190 mm.

there was no evidence of other primary hepatic tumor or GIST
metastases (12). Additionally, pre-, intra-, and post-operative
assessment and imaging examinations, including EGD,
colonoscopy, ultrasonography, and CT, revealed that the
tumor was confined to the liver.

Complete surgical resection with a microscopic negative
margin is the standard treatment for both GISTs and primary
non-metastatic EGISTs. Peritoneal or hepatic metastases of
GISTs can also be managed with localized methods such as
radiofrequency ablation or chemoembolization (13). In the
present case, the hepatic mass was treated with argon-helium

Jun 2009
110*112mm

Jul 2009
98*110mm

Jul 2012
55*78mm

CTScan

argon-helium

cryosurgery in July 2009, because the patient had a history of
bronchiectasis and could not undergo surgery.

Imatinib is a tyrosine kinase inhibitor (TKI) of KIT,
prescribed for the treatment of GISTs and EGISTs. Imatinib
can improve overall recurrence-free survival time, even in
patients with advanced GISTs (14, 15). On diagnosis of an
advanced GIST (unresectable, metastatic, or recurrent),
therapy with imatinib mesylate should be immediately
initiated, regardless of the patients’ symptoms (16). One
month after argon-helium cryosurgery, our patient was
prescribed the standard dose of imatinib (400 mg once daily)

Oct 2019
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nyosursery ' Mar 2017
was performed  Jan 2011 3 «
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ea
Dx of primary GIST |indicate partial performed
response
imatinib sunitinib
61 month 71 month

2009 2010 2011

FIGURE 4

2012 2013 2014 2015 2016 2017 2018 2019 2020

Timeline of patient’s diagnosis, treatment, and response. Colored rectangles near the timeline represent individuals’ sequential therapy
durations: green, imatinib therapy; red, interventional therapy; and yellow, sunitinib therapy. Original magnification, x400. Dx, diagnosis
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recommended for GIST treatment (17). The EGIST was sensitive
to imatinib and gradually shrank over 18 months. However,
imatinib is reported to have several side effects, such as pleural
effusion (18); luckily, our patient tolerated these adverse effects.

Discontinuation of imatinib in patients demonstrating an
initial favorable tumor response generally leads to rapid disease
progression (19, 20). Therefore, continuous imatinib therapy is
recommended, until the occurrence of intolerable adverse events
or disease progression, or at the patient’s refusal. In such cases,
many patients respond to the re-continuous use of imatinib, but
tumor shrinkage may be smaller than was achieved prior to
treatment interruption (21). Indeed, the benefits of continuing
treatment despite progressive disease have been reported,
depending on the available treatment alternatives (22). For our
patient, imatinib administration was discontinued after 61
months when the lesion had increased in size and pericardial
effusion was evident. Hepatic arterial embolization and
chemoembolization have been shown to induce a radiologic
response or disease stabilization in cases of imatinib-resistant
GIST (23). Thus, after developing resistance to imatinib therapy,
our patient underwent transcatheter embolization with iodized
oil, which caused his tumor mass to shrink within a month of
this interventional treatment.

Sunitinib malate is an oral multitargeted receptor TKI
with selectivity for KIT and PDGFRA. Sunitinib treatment
recommendations are outlined in the National Comprehensive
Cancer Network Clinical Practice Guidelines in Oncology
(NCCN Guidelines) and by the European Society of Medical
Oncology (24, 25). The objective response rate for sunitinib was
reported to be nearly 10% in the treatment of patients with
GISTs following imatinib failure, and the clinical benefit rate was
~65% (26). Additionally, the median progression-free survival of
patients with GISTs receiving sunitinib was 6.8 months, which
was four times longer than that of the placebo arm (26).
According to a previously reported dosing schedule (27), a 50-
mg daily dose of sunitinib was prescribed to our patient (on a 4/2
schedule) on completion of the interventional therapy. Recent
reports confirmed that sunitinib is associated with cardiac
toxicity and hypothyroidism (28, 29). Therefore, careful
monitoring of hypertension, cardiac function, and thyroid
hormone levels is necessary during sunitinib treatment. Our
patient did develop hypertension but recovered well following
felodipine therapy. The patient continued receiving sunitinib for
a total of 71 months and survived for a total of 135 months from
the time of diagnosis until his death. It is possible that the cause
of death was hemorrhage as a result of tumor rupture.

In conclusion, we report a case of long-term survival of a
patient with a primary hepatic EGIST, diagnosed by CT-FNAC.
Primary hepatic EGISTs are extremely rare and are difficult to
diagnose preoperatively. Thus, clinicians should consider
administering imatinib and sunitinib, which are already used
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for the treatment of GISTSs, to achieve long-term survival for
patients with primary hepatic EGISTs.
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treating with immune
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5Guangdong Provincial Key Laboratory of Clinical Research on Traditional Chinese Medicine
Syndrome, The Second Affiliated Hospital of Guangzhou University of Chinese Medicine,
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Small bowel adenocarcinoma (SBA), particularly duodenal adenocarcinoma
(DA), is a rare gastrointestinal cancer with a dismal prognosis. Data on SBA
treatments are limited, and the therapeutic strategy remains uncertain.
Currently, chemotherapy is the most used treatment; however, it has a poor
median progression-free survival (mPFS) of no more than five months in the
second-line setting. We report a case with DA that responded well to the
immune checkpoint inhibitor (ICl) tislelizumab plus irinotecan in the second-
line treatment. To our knowledge, this is the first report of administering ICls
plus chemotherapy to SBA. Despite the absence of microsatellite instability-
high (MSI-H) and high tumor mutational burden (TMB), the patient with TP53/
KRAS mutation achieved a significantly long PFS of 17 months, and the benefit is
still ongoing. The mechanism of this remarkable efficacy might be associated
with an increase in tumor immunogenicity after chemotherapy. The current
study presents a promising effect of ICls plus chemotherapy on SBA, affirming
the need to investigate the clinical value of this combination in SBA and the
underlying mechanism behind it.

KEYWORDS

small bowel adenocarcinoma, duodenal adenocarcinoma, ICIS, immunotherapy, chemotherapy

frontiersin.org
77


https://www.frontiersin.org/articles/10.3389/fimmu.2022.1046513/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.1046513/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.1046513/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.1046513/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.1046513/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.1046513/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.1046513/full
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fimmu.2022.1046513&domain=pdf&date_stamp=2022-12-02
mailto:haibozh@gzucm.edu.cn
https://doi.org/10.3389/fimmu.2022.1046513
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/immunology#editorial-board
https://www.frontiersin.org/journals/immunology#editorial-board
https://doi.org/10.3389/fimmu.2022.1046513
https://www.frontiersin.org/journals/immunology

Chen et al.

Introduction

Small bowel adenocarcinoma (SBA) is a rare gastrointestinal
cancer with a poor prognosis, consisting of 50% duodenal, 30%
jejunal, and 20% ileal adenocarcinoma (1). Although there were
around 22.7 cases/million in 2004 (2), the incidence of SBA is
increasing, with a prevalence in patients over the age of 50 and in
men (3). The five-year life expectancy for SBA ranges from 14%-
30% (4, 5), whereas the therapeutic options for advanced SBA
remain inconclusive. Available data supported chemotherapy as
first-line treatment, with a median progression-free survival
(mPFS) of six to 11 months (6-8). The optimal mPFS for
second-line chemotherapy was only five months (9, 10).
Immunotherapy combined with chemotherapy appears to be
the cornerstone of treatment for various cancer; however, the
efficacy of this combination on SBA has yet to be investigated.

Here, we report the first case of previously treated duodenal
adenocarcinoma (DA) with a significant response to second-line
tislelizumab in combination with irinotecan. The patient with
microsatellite stability (MSS) status, a low tumor mutation
burden (TMB), and a TP53/KRAS mutation progressed after
three months of first-line oxaliplatin-based chemotherapy
(XELOX). However, the patient then responded effectively to
the combination of immune checkpoint inhibitors (ICIs) and
chemotherapy. Our study aims to present the therapeutic
potential of ICIs plus chemotherapy in SBA and discuss this
combination’s underlying mechanism.

Current treatments for SBA
Chemotherapy

There is a dearth of evidence from phase III randomized
controlled trials on the SBA treatment. The current therapeutic
strategies are mainly derived from phase II studies or retrospective
analyses. Oxaliplatin-based regimens (XELOX and FOLFOX) seem
to be the most used and effective therapy in the first-line treatment,
with an mPFS of six to 11 months and median overall survival (OS)
of 15 to 22 months (6-8). In the single agent setting, a retrospective
study demonstrated an mPFS of six months and an mOS of 11
months for gemcitabine (11). Triplet chemotherapy regimens, like
FAM, CAPIRINOX, and FOLFIRINOX, were also evaluated with a
dismal median OS ranging from 8 to 13 months (12, 13). For
second-line therapy, an irinotecan-based regimen, FOLFIRI, was
recommended with an mPFS of three to five months (9, 10).
Taxane-based regimens are other options for second-line
treatment, with an mPFS of 3.8 months (14).

Immunotherapy

The immunotherapy role in SBA is under evaluation.
Pembrolizumab is an ideal choice for previously treated patients
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with MSI-H SBA. Marabelle A’s study included 19 MSI-H patients,
and the results showed that pembrolizumab had an ORR of 42.1%
and an mPFS of 9.2 months (15). Similar results were observed in
studies by Pedersen, K.S (16). and Cardin, D.B (17). However, the
mPFS for patients with MSI-L/MSS was only 2.8 months. In
Marabelle A’s study (15), only one patient with MSS exhibited a
confirmed partial response but correlated with high TMB. These
findings suggested that predictive biomarkers may be important for
administering immunotherapy in SBA.

Anti-vascular therapy

A phase II study reported that the mPFS of the XELOX
regimen combined with bevacizumab was 8.7 months in first-line
treatment (18). Despite the lack of statistical comparison, the
mPFS of XELOX plus bevacizumab is comparable to that of
XELOX alone, as reported by the same institution (6). However,
another retrospective multicenter study reported an mPFS of 15
months in 10 metastatic duodenal and jejunal adenocarcinoma
patients treated with bevacizumab plus platinum (19). Notably,
among patients treated with bevacizumab-based regimens, the
mPFS of six patients with high vascular endothelial growth factor-
A (VEGF-A) expression was significantly higher than four
patients with low VEGF-A expression, implying that VEGF-A
expression might act as a predictor for bevacizumab efficacy.

Target therapy

It is known that the effect of the anti-epidermal growth factor
receptor (EGFR) in colorectal cancer (CRC) depends on the KRAS
mutation status. Theoretically, approximately 50% of SBA might be
treated with anti-EGFR monoclonal antibodies. A case series
demonstrated that anti-EGFR might play a role in SBA patients
with wild-type KRAS. In the study, two KRAS wild-type patients
had a partial response to cetuximab plus irinotecan, and one
showed a complete response (20). In contrast, a phase II study
reported unsatisfactory results. Among eight non-mutant KRAS
SBA patients, panitumumab was administered; however, no clinical
responses were observed (21). Moreover, 13 SBA patients with
uncertain KRAS status were enrolled in a retrospective multicenter
investigation. Cetuximab plus chemotherapy was administrated in
first- or second-line treatment, and an ORR of 55% was observed
(22). Nevertheless, the mPFS of these patients was only 5.5 months,
whereas published data showed that SBA patients treated with
XELOX or FOLFOX alone could achieve prolonged PFS. More
research is required to identify anti-EGFR agents’ efficacy in SBA.

Case presentation

The patient was a 50-year-old male. In November 2020, the
patient was admitted to a local hospital with a stomachache and a
tarry stool. Electronic gastroscopy found a huge ring-shaped mass
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(Figure 1A) in the duodenal bulb, and a poorly differentiated
adenocarcinoma was confirmed by biopsy. Subsequently, the
patient came to our hospital seeking surgical treatment.
Positron emission tomography/computed tomography (PET/
CT) indicated a significant uneven thickening of the duodenal
bulb’s intestinal wall (47 x 40 mm) and multiple lymph node
metastases (Figures 1B, C). The margins of the tumor were
indistinguishable from surrounding organs (pancreatic head,
gallbladder, and liver). The tumor stage was diagnosed as
T4N2MO. The gastrointestinal surgeon assessed the tumor as
unresectable and referred the patient to our department. We
performed a Next-generation sequencing test of circulating
tumor DNA to obtain the molecular profile because the patient
refused to perform a biopsy again. Results of ctDNA suggested the
presence of TP53 p.SI2F KRAS p.GI12D mutations, TMB 2.51
Mut/MB (low), and MSS (Supplementary ctDNA results).
According to published data for advanced SBA, oxaliplatin-
based regimens were the most frequently used in first-line treatment
with a mPFS of six to 11 months. Therefore, from December 22,
2020, to February 24, 2021, four cycles of the XELOX regimen
(oxaliplatin 195 mg day 1, capecitabine 1.5 g bid day 1-14) were
administered regularly. After two XELOX cycles, the tumor shrank
slightly (35 x 28 mm, Supplementary Figures S1A, B), and the

10.3389/fimmu.2022.1046513

response evaluation criteria in solid tumors 1.1 (RECIST 1.1)
indicated stable disease. However, at the end of March, the
patient appeared with tarry stool again and was admitted to the
gastroenterology department at a local hospital for symptomatic
treatment. On April 6, 2021, a chest and abdominal contrast-
enhanced CT suggested that the tumor progressed and fused with
surrounding lymph nodes (65 x 63 mm, Figure 1D).

In second-line chemotherapy for SBA, available data
suggested that the prognosis was poor regardless of the
chemotherapy regimen. On the contrary, patients may benefit
from immunotherapy and those sensitive to ICIs could achieve
significantly longer survival. Therefore, immunotherapy was
considered to be used in the second-line treatment, and
chemotherapy was also administered due to the patient having
no positive biomarkers associated with immunotherapy. On
April 14, 2021, the patient was administered tislelizumab, an
immune checkpoint inhibitor, in combination with irinotecan.
The giant nodules in the intestinal wall and the lymph nodes
shrunk significantly after two sessions of tislelizumab in
combination with irinotecan (Supplementary Figures S1C, D).
After 19 therapy sessions, the giant nodules in the intestinal wall
disappeared, and the lymph nodes shrunk significantly
(Figures 1E, F). Until September 14, 2022, the patient has
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Treatment timeline. (A) Gastroscopy report at first visit: A large annular mass was observed in the duodenal bulb, extending to the upper part of
the descending part. (B, C) Positron emission tomography/computed tomography (PET/CT) before the first-line treatment: a significant uneven
thickening of the intestinal wall of duodenal bulb (47 x 40 mm) and multiple lymph node metastases. (D) Computed tomography after four
sessions of XELOX treatment. The tumor progressed and fused with surrounding lymph nodes after four cycles of XELOX (65 x 63 mm). (E, F)
Computed tomography after two and 19 sessions of tislelizumab in combination with irinotecan.
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received 19 cycles of combination therapy of tislelizumab and
irinotecan and three cycles of tislelizumab maintenance therapy.

Currently, there is no evidence about chemotherapy combined
with ICIs for SBA. Despite the absence of MSS and low TMB, the
patient responded well to immunotherapy combined with
chemotherapy for 17 months, and the response is still ongoing.
No serious adverse events occurred during the treatment.
Compared to FOLFIRI regimens with an mPFS of five months
in the second-line setting, this combination has achieved great
success, which might be mainly attributed to the synergistic effect
of immunotherapy and chemotherapy. However, the current study
is only one case. The efficacy of the combination of chemotherapy
and ICIs in SBA treatment should be further investigated.

The rationale for combining
immunotherapy and chemotherapy
in SBA

It was difficult to make a decision on the second-line therapy
for the patient. First, the ORR of FOLFIRI in SBA was only 21%
and the mPFS was 3.2 months (10), while FOLFIRI may be a
better option compared with other regimens. Second, in the first-
line therapy, the patient quickly developed resistance to

10.3389/fimmu.2022.1046513

fluorouracil and oxaliplatin, suggesting that it may be
inappropriate to use fluorouracil in the second-line treatment.
Third, SBA patients with positive biomarkers were sensitive to
ICIs and likely to achieve significantly longer survival, but those
with MSS/low TMB can hardly benefit from single ICIs (15). The
effect of immunotherapy in combination with chemotherapy on
SBA has not been reported, although this combination appears
to be a cornerstone in the treatment of various cancers. It is well
known that regardless of the status of MSS and TMB, ICIs
combined with chemotherapy can significantly improve the
prognosis of several gastrointestinal malignancies.
Chemotherapy not only directly kills tumor cells but also
produces a synergistic effect for ICIs by promoting immune
recognition and countering immunosuppressive elements (23).
On one side, tumor-specific antigens and damage-associated
molecular patterns (DAMPs) released by chemotherapy-
induced cell death can stimulate the maturation of the
antigen-presentation cells and upregulate antigen presentation.
In contrast, chemotherapy could modulate suppressive tumor
immune microenvironment (TIME) by eliminating immune
suppressor cells (regulatory T cells (24) and myeloid-derived
suppressor cells (25, 26)) and repolarizing tumor-associated
macrophage from M2-like to M1-like phenotype. Therefore,
immunotherapy combined with chemotherapy was selected as
the patient’s second-line treatment.
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FIGURE 2

Immune cell infiltration among different TP53/KRAS mutation groups in gastrointestinal tumors. (A) T cell CD8+. (B) T cell regulatory (Tregs). P-
values represented TP53/KRAS mutation groups compared to non-mutant group. (Wilcox test. *, P < 0.05; **, P < 0.01; ***, P < 0.001).
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(A, B) Expression of CD8A and PD-L1 among STAD'sTP53/ KRAS mutation groups. (C) Expression of PD-L1 protein among different TP53/ KRAS
mutation groups in STAD. (D, E) Expression of CD8A and PD-L1 among different TP53/ KRAS mutation groups in COAD. (F) Expression of PD-L1
protein among different TP53/ KRAS mutation groups in COAD. (Wilcox test. *, P<0.05; ***, P<0.001).

TP53/KRAS mutations: Potential
immunotherapy biomarkers?

In our case, the patient without MSI-H and high TMB but
with co-mutation of TP53/KRAS achieved great tumor
regression after being treated with irinotecan plus tislelizumab.
TP53 and KRAS mutations have been found to exert remarkable
effects on TIME in lung cancer, including increasing PD-L1
expression, facilitating T cell infiltration, and augmenting tumor
immunogenicity (27). Retrospective analyses suggested TP53/
KRAS co-mutation might serve as a predictive marker for ICI
response in non-small cell lung cancer (27, 28). Thus, we
investigated whether TP53/KRAS mutations play the same role
in gastrointestinal tumors.

Therefore, we assessed the eftects of TP53/KRAS mutations on
TIME, transcriptome, and proteome in gastrointestinal tumors based
on The Cancer Genome Atlas (TCGA) database. Seven types of
tumors were evaluated, esophageal carcinoma (ESCA), stomach
adenocarcinoma (STAD), liver hepatocellular carcinoma (LIHC),
cholangiocarcinoma (CHOL), pancreatic adenocarcinoma (PAAD),
colon adenocarcinoma (COAD), rectum adenocarcinoma (READ).
We found that in STAD and COAD, TP53/KRAS mutation groups
were associated with the “cold” tumor phenotype (a tumor that is
unlikely to benefit from ICIs) (29). In the mutation group, immune
cells (CD8+ T cell and regulatory T cell) were less infiltrated
(Figures 2A, B), and the expression of CD8A and PL-LI was lower
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than in the wild-type TP53/KRAS group (Figure 3). Besides, reduced
PD-L1 protein expression was also associated with TP53 mutation in
STAD. Although co-mutation appeared to be associated with a “hot”
tumor phenotype in ESCA, the evidence was too weak due to
insufficient sample size. Apart from this, no significant difference
was detected. Unfortunately, these results did not support our
hypothesis that TP53 and KRAS mutations can serve as predictive
biomarkers for ICI response in patients with gastrointestinal tumors.
From a different perspective, however, this finding suggested that the
patient’s significant benefit was more likely to be associated with the
combination of immunotherapy and chemotherapy.

Conclusion

The combination of ICI and chemotherapy should be
considered for patients with advanced SBA, particularly
duodenal adenocarcinoma.
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Background: Almost all early gastric signet ring cell carcinomas (SRCCs) are the
flat or depressed type, and the elevated type is rare. Here, we report the
endoscopic and pathohistologic features of a rare case of SRCCs presented as
the elevated type.

Case presentation: A 54-year-old man underwent esophagogastrodu
odenoscopy in our hospital because of intermittent upper abdominal pain for
6 years. White light endoscopy revealed an elevated lesion that is smooth and
reddish and covered with normal mucosa and looked like a polyp. Magnifying
endoscopy with narrow-band imaging showed broadened intervening parts,
an elongated pit, and a dense microvascular network with focal irregularity. The
lesion was considered as early gastric cancer and completely resected with
endoscopic submucosal dissection. Pathohistological examination confirmed
that the lesion was pure early SRCC that was limited within the mucosal lamina
propria (T1a).

Conclusion: Elevated pure gastric SRCC is rare. This is a report of early pure
gastric SRCC presented as the elevated type and the description of its
endoscopic and pathohistologic features, which will contribute to the early
detection of gastric SRCC.

KEYWORDS

case report, early diagnosis, endoscopic feature, gastric cancer, signet ring
cell carcinoma
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Introduction

Gastric cancer is the fifth most frequently diagnosed cancer
and the third leading cause of cancer-related death in the world
(1). Gastric signet ring cell carcinoma (SRCC) is a histotype of
gastric cancer, which is defined according to the WHO’s
classification as a poorly cohesive carcinoma composed mainly
of tumor cells with a signet-ring morphology (2). Despite a
decrease in the global overall incidence of gastric cancer in recent
decades, the incidence of gastric SRCC is continually increasing
(3). Previous studies showed that gastric SRCC portends a poor
prognosis (4). However, with the advancement of diagnosis and
treatment for early gastric cancer, the studies have demonstrated
that the prognosis of SRCC at an early stage is better than other
types of gastric cancer, while that of SRCC at an advanced stage
is relatively poorer (5). The early detection of SRCC, therefore, is
important for the improvement of a patient’s prognosis. Early
gastric cancer is mainly detected by endoscopy. Almost all
gastric SRCCs are observed via endoscopy as flat or depressed
lesions, and the elevated type is rare (6, 7). Here, we report a rare
case of pure SRCC presented as an elevated lesion and evaluated
the pathohistology of its elevated appearance.

Case presentation

A 54-year-old man underwent esophagogastroduodenoscopy
(EGD) in our hospital because of intermittent upper abdominal
pain for 6 years with a history of Helicobacter pylori infection and
eradicating H. pylori treatment. The patient had no family history
of gastric cancer. The C13 breath test was negative. EGD revealed
an elevated lesion with the size of 7 mm at the great curvature of
the gastric body, and no other abnormal lesion was detected in the
stomach after a meticulous examination. White light endoscopy
(WLE) showed that the elevated lesion was smooth and reddish,
covered with normal mucosa, and looked like a polyp (Figure 1A).
The endoscopic narrow-band image (NBI) showed that the
elevated lesion presented as cyan change (Figure 1B). Indigo
carmine dyeing showed a clear demarcation line and a slightly
irregular surface pattern (Figure 1C). Magnifying endoscopy with
NBI (ME-NBI) showed broadened intervening parts (intercrypt
regions), an elongated pit, and a dense microvascular network with
focal irregularity (Figures 1D, E). The widening of the crypt implies
that there is some kind of tissue underneath the crypt, such as a
tumor, lymphoma, and inflammatory growth that leads to the
widening of the crypt. ME-NBI only displayed a dense
microvascular network with focal irregularity that is not typical
microvascular pattern of early gastric cancer. It is difficult to
determine the nature of the lesion under endoscopy; therefore,
we performed biopsy, and the examination of biopsy specimens
revealed that the lesion was SRCC. We considered the lesion to be
early intramucosal gastric cancer. Endoscopic therapy was
performed. The lesion was completely resected with endoscopic
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FIGURE 1

Endoscopic manifestation. (A) White light endoscopy (WLE) shows
an elevated red and smooth lesion that is covered with normal
mucosa and looks like a polyp. (B) Endoscopic narrow-band image
(NBI) shows an elevated lesion with cyan change. (C) Indigo carmine
dyeing shows a clear demarcation line and a slightly irregular shape.
(D) and (E) Magnifying endoscopy with NBI shows broadened
intervening parts (intercrypt regions), an elongated pit, and a dense
microvascular network with focal irregularity.

submucosal dissection. The resected specimen was cut into slices,
each at 2 mm width. The red lines represent lesion areas in each
slice. Oral is the oral margin of the specimen. Anal is the anal
margin of the specimen (Figure 2A). Pathohistology showed that
the lesion was pure SRCC (pTla, 0-Ila type, no venous or
lymphatic invasions, and negative for horizontal and vertical
margins). The basement of the lesion was occupied by dense
fundus glands, and the cancer cells grew into the lumen and
formed an elevated lesion (Figure 2B) with the characteristics of a
gastric phenotype. There were positive Periodic acid-schiff (PAS)
staining (Figure 2C), negative for mucin mucin 2 (MUC-2)
(Figure 2D), diffusely positive for mucin (MUC)-5AC
(Figure 2E), the Ki-67 level of 30% (Figure 2F), and positive P53
staining (Figure 2G). The further cadherin 1 (CDH1) germline
mutation test for the patient was negative. Additional surgical
resection is not needed, and no recurrence was observed in the 48-
month follow-up.

Discussion

SRCC is a common histologic type of early gastric cancer, and,
especially in the H. pylori-negative early gastric cancer, most are
SRCCs (6, 8). Gastric SRCC usually shows lateral spread and
destroys the structure of the stomach glands; therefore, the
common endoscopic presentation of early gastric SRRC is a
discolored, flat, or depressed lesion and elevated presentation is
rare. The majority of elevated-type early gastric cancers is
differentiated adenocarcinoma (9). In the previous literature,
there were some occasional reports about SRCC presented as an
elevated lesion. Most of the elevated gastric SRCC cases reported
previously were not a single SRCC and usually composed of SRCC
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FIGURE 2

Pathohistologic manifestation. (A) The resected specimen. The
stars represent the sites of four-quadrant biopsies. The red lines
represent lesion areas in each slice. Oral is the oral margin of the
specimen. Anal is the anal margin of the specimen. (B)
Pathohistology shows pure signet ring cell carcinoma. The
basement of the lesion is occupied by dense fundus glands, and
signet ring cell carcinoma cells grow into the lumen to form an
elevated lesion. (C) Positive PAS staining. (D) Negative MUC-2
staining. (E) Diffusely positive MUC-5AC staining. (F) Positive Ki-
67 staining of 30%. The intense ki67 stain on a deep gland on
the far right of the panel is just the proliferative end of the
bottom of the crypt. (G) Positive P53 staining.

and moderately to poorly differentiated adenocarcinoma (10). The
elevated formation was believed to be caused by obvious
fibrogenesis or a combination of moderately to poorly
differentiated adenocarcinoma, and SRCC produced the elevated
lesion. In a case of elevated SRCC recently reported by Misumi
etal. (11), there was also an obvious proliferation of fibromuscular
tissue in the background mucosa surrounding the lesion that lifted
both tumor and non-tumor tissue toward the luminal side to form
an elevated appearance. In our case, it was pure SRCC and had no
fibrogenesis in the mucosa surrounding the lesion and inside the
lesion, which is different from previously reported gastric elevated
SRCC. Considering the pathohistological finding in this case with
dense fundus glands at the basement of the lesion and remnant
glands within the lesion, it can be speculated that dense fundus
glands prevent cancer cells from growing downward and remnant
glands support cancer cells to grow into the lumen, which leads to
the formation of an elevated lesion. Pure gastric SRCC presented
as the elevated type is rare. When an elevated lesion was found in
the stomach, endoscopists should first differentiate neoplastic
from non-neoplastic lesions. It is also important to differentiate
epithelial from non-epithelial tumors for a suspected tumor lesion.
Endoscopists should not overlook the elevated type of SRCC,
although it is rare. In addition, the surface of early gastric SRCC is
often covered by a normal mucosal epithelium and it is sometimes
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difficult to differentiate the lesion from the other common
elevated lesions based on only endoscopic findings. Therefore, a
biopsy should be mandatory when a single elevated lesion is seen
in the stomach. In addition, it is worth noting that this lesion
displayed a dense microvascular network with focal irregularity
that is not typical microvascular pattern of early gastric cancer and
was not described in the previous literature. Whether the dense
microvascular network with focal irregularity is also an abnormal
microvascular pattern of early gastric cancer needs plenty of
evidence and investigations.

In conclusion, elevated gastric SRCC is rare. We herein
present the endoscopic and pathohistologic features of an early
elevated pure gastric SRCC. To our knowledge, this is the first
report of the elevated early pure gastric SRRC and the
description of its endoscopic and pathohistologic features,
which contributes to promote the early detection of gastric
SRCC and improve patients’ prognosis.
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Case Report: Endoscopic
manifestations and clinical
features of small intestinal
lymphangioma—A report
of two cases

Limei Wang, Huang Feng, Bingxin Chen and Fujuan Luan*

Department of Digestive Diseases, the First Affiliated Hospital of Soochow University,
Suzhou, Jiangsu, China

Objective: The aims of this study were to analyze the clinical characteristics,
auxiliary examinations, and treatment measures of small intestinal
lymphangioma and to improve the clinical diagnostic ability of clinicians.

Methods: This paper reports two cases of small intestinal lymphangioma in the
Department of Gastroenterology, the First Affiliated Hospital of Soochow
University, and makes a comprehensive analysis.

Results: A 31-year-old woman went to the hospital with complaints of
dizziness, fatigue, and anemia. A 52-year-old woman complained of upper
abdominal pain and went to the hospital with abdominal pain awaiting
investigation. Both patients were subjected to three major routine
examinations, tumor complete set, CT, capsule endoscopy, and deep
enteroscopy, and both of them underwent complete resection of the
affected intestinal segment. Pathology showed that both patients had small
intestinal lymphangioma.

Conclusions: The clinical manifestations of small intestinal lymphangioma lack
specificity. Capsule endoscopy and deep enteroscopy are helpful for clinical
diagnosis, and pathological examination is still the gold standard. Surgical
treatment can achieve better results.

KEYWORDS

case report, small intestinal lymphangioma, surgical treatment, clinical features,
capsule endoscopy, enteroscopy
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Introduction

Small intestinal lymphangioma is a rare disease of the
digestive tract. It often presents as chronic gastrointestinal
bleeding due to mucosal compression, bleeding, necrosis, or
ulceration caused by enlarging the tumor. It accounts for 6% of
small intestinal tumors in children and 1.4%-2.4% in adults (1).
The clinical symptoms of small intestinal lymphangioma are
insidious. It is not easy to detect at an early stage and is often
found during physical examination. A study found that
abdominal pain, gastrointestinal bleeding, and anemia are the
most common clinical symptoms of small intestinal
lymphangioma (2). In this paper, anemia and abdominal pain
were the main reasons for the admission of two patients. Both
patients underwent laparoscopic surgery and had favorable
prognosis. Therefore, by reporting two cases in our hospital
and reviewing domestic and foreign literature, it aims to provide
some help for the diagnosis and treatment of small intestinal
lymphangioma in clinical work.

Case reports

Patient A, a 31-year-old woman, went to the hospital on 1
June 2017 because of “fatigue and dizziness for 1 month and
aggravation for 1 week”. The patient developed dizziness and
fatigue without obvious inducement 1 month ago, and her
symptoms became worse in the past week. Then, she went to
the emergency department of our hospital. Blood routine
examination showed a hemoglobin (HGB) of 38 g/L, and
esophagogastroduodenoscopy showed chronic superficial
gastritis. Reexamination after blood replenishment treatment
still showed severe anemia, and the symptoms of dizziness and
fatigue did not improve significantly. Therefore, the patient was
in the hospital due to “anemia of unknown origin”. During
hospitalization, the patient did not have nausea, vomiting,
abdominal pain, abdominal distension, black stool, and bloody
stool. Physical examination showed anemic appearance, soft
abdomen, no tenderness, rebound pain, no obvious mass, and
bowel sounds six times per minute. Admission diagnosis was as
follows: anemia of unknown origin. Blood routine showed HGB
45 g/L; urine routine revealed 94 RBC/ul; stool occult blood test
was positive; tumor full set showed erythropoietin >762.00 mIU/
ml. Contrast-enhanced CT of chest, abdomen, and pelvis
revealed a few fibrosis foci in the left lower lung, small hepatic
cysts, and slightly reduced density of heart cavity, consistent with
anemia. Capsule endoscopy showed that the mucosa at the
proximal end of the jejunum is polypoid, with congestion,
edema, erosion, white moss attachment, and active bleeding, as
shown in Figure 1. Deep enteroscopy showed a granular
hyperplasia of the mucosa 190-200 cm away from the
ligament of Treitz. The surface was erosive, with white
speckles attached, and the distal mucosa was normal, as shown
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FIGURE 1

Capsule endoscopy (A, B) images of patient A. (A, B) Mucosa of
the proximal jejunum showed polypoid elevation, surface
hyperemia, edema, erosion, white moss attachment,

and active bleeding.

in Figure 2. The initial diagnosis of the patient was jejunal lesion
(nature unknown because of the patient’s refusal of pathological
examination). Under deep enteroscopy, the physician took three
pieces of jejunal tissue 190-200 cm away from the ligament of
Treitz with a total diameter of 0.2 cm. Pathology revealed
chronic inflammation of jejunal mucosa and cystic dilatation
of lymphatic vessels in the mucosa propria, as shown in Figure 3.
The patient received surgical treatment on 14 June 2017. During
the operation, the surgeon removed a section of intestine with a
length of 17 cm and a diameter of 2-2.5 cm. There is a granular
protrusion 5 cm away from the cutting end of one side, with a
range of 7 cm x 5 cm X 1.5 cm. At the same time, the cut surface
was bleeding, and milky white liquid flowed out from the
peripheral adipose tissue. Pathology showed small intestinal
angioma, and no lesions involved the resection end, as shown
in Figure 3. The patient left the hospital after anti-inflammatory
and nutritional support treatment.

Patient B, a 52-year-old woman, went to the hospital on 3
November 2020 because of “recurrent upper abdominal pain for
more than 20 days”. The patient had abdominal pain more than
20 days ago. The pain was mainly in the middle and upper
abdomen, which was like a paroxysmal knife cutting and relieved
after several seconds. There was no radiating pain in the waist
and back, no abdominal distension, and no nausea and

FIGURE 2

Deep enteroscopy (A-C) images of patient A. (A—C) Granular
hyperplasia of the mucosa 190-200 cm away from the ligament
of Treitz, and the surface was erosive, with white

speckles attached
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FIGURE 3

Pathological results (HE staining, x100). (A) Pathology of patient
A after deep enteroscopy. (B) Postoperative pathology of patient
A. (C) Postoperative pathology of patient B

vomiting. Physical examination showed tenderness in the
middle and right upper abdomen without rebound pain and
muscle tension. The abdomen is flat without gastrointestinal
type or peristalsis wave, there was no obvious mass, and the
bowel sounds are normal. Admission diagnosis revealed
abdominal pain of unknown origin. There were no
abnormalities in blood routine, CRP, biochemistry, AFP,
CA19-9, and CEA. Abdominal enhanced CT showed local
intestinal wall edema, structural disorder, and mesenteric
edema, as shown in Figure 4. Esophagogastroduodenoscopy
revealed bile retention fluid in the stomach. Capsule
endoscopy showed ileal lesions, with multiple continuous
nodular changes in the mucous membrane, and the surface
was red and erosive, as shown in Figure 5. Contrast-enhanced
CT of the small intestine showed segmental intestinal wall
thickening in the terminal ileum with obvious edema of the

FIGURE 4
CT of patient B's abdomen. Pelvic local intestinal wall edema,
disorder, and mesenteric edema.
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FIGURE 5

Capsule endoscopy of patient B. (A—D) The lesion mucosa
showed continuous multiple nodular protrusions, with redness
and erosion on the surface

surrounding mesentery, which suggested the possibility of
inflammatory bowel disease (IBD). CT three-dimensional
reconstruction of small intestine showed segmental intestinal
wall thickening in the distal ileum with obvious edema in the
surrounding mesangium. After consultation with the imaging
department, the patient was suspected to have Crohn’s disease
(CD) due to the ileal lesions. However, the clinical features and
course of the patient did not conform to the typical
manifestations of CD, so surgical treatment was important for
diagnosis and treatment. The patient underwent surgical
treatment on 1 December 2020. Intraoperative exploration
revealed a 30-cm-long part of the small intestine with obvious
edema and thickening 4.5 m away from the ligament of Treitz.
The intestinal lumen was narrow and the mesangial surface was
uneven, showing cystic jelly-like changes. During operation, the
operator dissected a piece of intestine with a length of 38 cm and
a diameter of 4-7 cm. There is an 11 cm X 7 cm mucous bulbous
area 6.5 cm away from the cut end on one side and 15 cm from
the cut end on the other side. The mesenteric surface was hard in
texture, and the cut surface was spongy and gray yellow, as
shown in Figure 6. Pathology indicated small intestinal
lymphangioma, and no cancer involved both ends, as shown
in Figure 3. After the operation, she left the hospital after
receiving anti-inflammatory and nutritional support therapy.

FIGURE 6

Surgical excision of gross specimen for patient B. (A) Diseased
bowel piece; (B) cut a section of bowel intraoperatively, with a
length of 38 cm and a diameter of 4-7 cm; (C) 6.5 cm from the
end of one incision and 15 cm from the end of the other, a
mucous vesicular uplift area of 11 cm X 7 cm can be seen. The
mesentery surface is hard in texture, and the section is spongy
and gray yellow
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Discussion

Lymphangioma is a benign tumor caused by congenital
malformation of the lymphatic system (3). It usually occurs in
the head, neck, and axilla of children. Lymphangioma occurring
in the abdominal cavity is rare, especially in adults. The most
common site of small intestinal lymphangioma was the
mesentery, followed by omentum, retromesentery, and
retroperitoneum (4). Mesenteric lymphoma is rare, accounting
for less than 1% of all lymphangiomas (5, 6).

Through literature review, we found that there are no
characteristic clinical manifestations in the early stage of small
intestinal lymphangioma. With the enlargement of the tumor, it
could cause various clinical symptoms. The common symptoms
were abdominal pain caused by intestinal irritation, followed by
gastrointestinal bleeding and anemia, intestinal obstruction, and
hypoproteinemia. Some cases presented with non-specific
gastrointestinal symptoms, such as nausea, vomiting,
abdominal distension, diarrhea, and anorexia (7-9). In the
process of clinical diagnosis and treatment, doctors rely solely
on clinical manifestations, which could easily result in missed
diagnosis and misdiagnosis. Extra examination can help to
further clarify the diagnosis. Imaging examination has
suggestive significance, among which CT examination has high
sensitivity. It has more advantages among many imaging
examination methods and is the first choice for patients with
suspected small intestinal lymphangioma (2, 10). CT showed
clear, non-enhanced cystic lesions (2). In gastrointestinal
endoscopy, capsule endoscopy and deep enteroscopy play an
important role in the diagnosis of small intestinal diseases.
Capsule endoscopy can help locate small intestinal masses by
directly viewing the whole small intestinal mucosa, which is one
of the preferred methods for diagnosing small intestinal diseases
(11). Microscopically, small intestinal lymphangioma showed
multiple red grape-like nodules, vegetable patterns, or polypoid
lesions on the intestinal wall, with erosion, ulceration, and
bleeding on the surface. Deep enteroscopy can detect lesions
and biopsy for pathological examination, which has a higher
diagnostic value than other endoscopic methods (12). In recent
years, capsule endoscopy and deep enteroscopy has improved
the detection rate of small intestinal lymphangioma. However,
since the lesion is located in the small intestine, endoscopic
examinations often fail to detect the lesion site and thus miss the
diagnosis. Therefore, for most patients, a diagnosis was made
after surgical resection of the lesion and submission for
pathology (13). Histopathological examination is still the gold
standard for diagnosis. A large lymphatic cavity can be seen
from the specimen under the microscope, with collagen and
smooth muscle covered on the surface. Although small intestinal
lymphangioma is a benign tumor, it can still show borderline
changes and there is a risk of malignant transformation into
lymphangiosarcoma. At the same time, we recommend patients
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to undergo radical surgical resection because the lesions may
further grow and compress adjacent organs, resulting in
volvulus, intestinal obstruction, secondary infection, rupture,
bleeding, and other complications (14).

Small intestinal lymphangioma should be distinguished from
intestinal endometriosis. Endometriosis refers to the growth of
endometrial tissue outside the uterine cavity and myometrium.
When ectopic endometrium invades the intestine, it is intestinal
endometriosis. The disease has no specific clinical manifestations.
When it invades the rectum and sigmoid colon, a series of
intestinal symptoms such as abdominal pain, diarrhea,
constipation, hematochezia, and even intestinal obstruction can
occur. It is difficult to distinguish the two diseases based on clinical
manifestations, and thus, it could easily result in misdiagnosis.
The common diagnostic methods of this disease include
ultrasound, CT, colonoscopy, and laparoscopy. Ultrasonography
mainly showed thickening of the affected intestinal wall and
hypoechoic changes (15, 16). Colonoscopy may show thickening
of the intestinal wall at the lesion site, polypoid changes in the
mucosa, and local eminence or intestinal lumen stenosis (17).
Pathological examination is the best examination method.
However, due to the lack of characteristic microscopic
manifestations in the early stage of this disease and the lack of
recognition of the characteristics of this disease by clinicians, the
detection rate of endoscopic biopsy for pathological examination
is low. Therefore, surgical treatment is the first choice for
symptomatic patients with intestinal endometriosis, and
pathological examination of the specimens removed during
surgery can greatly improve the detection rate of the disease
and achieve the purpose of treatment.

In this paper, two patients went to the hospital with anemia
and abdominal pain as the main symptoms. CT examination of
patient A showed no abnormality, while patient B showed
intestinal wall edema and disorder; thus, a diagnosis could not
be made. Capsule endoscopy and deep enteroscopy also failed to
diagnose small intestinal lymphangioma. As patient B showed
symptoms of IBD, other intestinal manifestations may cover up
lymphangioma-related symptoms, leading to a missed diagnosis.
The diagnosis is clear by pathological results, which further
proved that pathological examination is still the gold standard
for the diagnosis of small intestinal lymphangioma. According to
the size and shape of the proliferative lymphatic vessels in the
tumor, lymphangioma can be classified into three types:
capillary lymphangioma, cavernous lymphangioma, and cystic
lymphangioma (5). Sometimes, the three types of lymphatic
vessels can coexist, which is difficult to classify. Surgical
treatment is the gold standard treatment for small intestinal
lymphangioma. In this study, both patients underwent
laparoscopic exploratory laparotomy combined with partial
small bowel resection to remove the diseased intestinal
segment. Intraoperative pathology was performed on the
diseased intestinal segment during the operation. Both patients
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recovered well after anti-inflammatory and nutritional support
treatment, and the disease has not recurred so far.

In conclusion, small intestinal lymphangioma is a rare tumor
of the small intestine with a lack of clinical specificity. Imaging
examination is of certain significance, and capsule endoscopy
and deep enteroscopy are helpful for clinical diagnosis. The
pathological results can make a definite diagnosis of small
intestinal lymphangioma. Small intestinal lymphangioma is a
benign tumor, but malignant transformation may exist. Surgical
treatment is the first choice, with the advantages of quick
recovery and good prognosis.
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Post-operative ctDNA
monitoring in stage | colon
cancer: A case report

Stephanie L. Alden?, Harmeet Dhani?,
Charuta C. Palsuledesai?, Shifra Krinshpun?, Adham Jurdi?,
Eric Christenson?, llene Browner® and Samuel Rosner™

tJohns Hopkins Hospital, Department of Medicine, Baltimore, MD, United States, ?Natera, Inc.,
Austin, TX, United States, *Medical Oncology, Johns Hopkins Sidney Kimmel Comprehensive
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Circulating tumor DNA (ctDNA) level monitoring after surgery for colon cancer has
been studied in stage Il and Il colon cancer to risk-stratify patients for adjuvant
therapy. However, there is less data regarding the role of this diagnostic tool in the
management of stage | disease, where current recommended surveillance is
limited to screening colonoscopy at one year. In this report, we describe the
case of a 57-year-old man with stage | colon cancer who underwent complete
resection with adequate lymph node surgical sampling, normal preoperative CEA
and no evidence of metastatic disease on initial imaging. The patient elected to
undergo serial ctDNA monitoring after surgery. Rising ctDNA levels, five months
after resection, prompted cross-sectional imaging which demonstrated metastatic
disease to the liver. The patient subsequently received five cycles of leucovorin, 5-
fluorouracil, oxaliplatin, and irinotecan with bevacizumab (FOLFOXIRI-Bev) and
definitive microwave ablation to the liver metastases, with resulting undetectable
ctDNA levels. The patient’s imaging and colonoscopy one-year post-operatively
showed no evidence of disease, with ctDNA levels remaining undetectable. This
report highlights the value of ctDNA monitoring in patients with early-stage colon
cancer and suggests that further, large-scale studies may be warranted to
determine its appropriate clinical use.
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Introduction

While initial therapy for non-metastatic, resectable colon cancer is well-established,
adjuvant chemotherapy is not recommended for those with stage I and low-risk stage II
disease. Instead, surveillance of stage I disease after curative-intent resection solely involves
colonoscopy one year after surgery (1). In stage II colon cancer, high risk factors such as
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degree of differentiation, pathological stage, lymphovascular
invasion, obstruction or perforation, and/or inadequate lymph
node sampling have guided clinicians to offer adjuvant
chemotherapy, however, recent studies suggest that these criteria
may not optimally select for patients who benefit from treatment,
which may account for the approximately 3-8% and 12-24%
three-year recurrence rate seen in patients with stage I and II
colorectal cancer, respectively (2-5). Current staging guidelines
that dictate surveillance strategies for early-stage disease use
tumor size and depth of invasion (T), lymph node involvement
(N), and metastatic disease (M) (6). This current staging system
does not incorporate genomic markers of risk, although they play
a major role in characterizing underlying disease biology, as seen
in many other malignancies, such as breast cancer and renal cell
carcinoma (6-9).

More recent data suggest that circulating tumor DNA
(ctDNA) level is a useful biomarker in colorectal cancer to
identify patients at high risk of recurrence, as well as which
patients may benefit from adjuvant therapy (10, 11). Studies
have demonstrated that patients with stage I disease have lower
pre-operative ctDNA levels as compared to patients with stage II
and III disease, consistent with a lesser overall disease burden
(12). While patients with stage I colon cancer are less likely to
recur than those with stage II or stage III disease, those who do
recur post-operatively have detectable ctDNA levels before
recurrence is detected via imaging (12, 13). However, most
studies of ctDNA in assessing recurrence risk are limited to
patients with stage II and stage IIT colon cancer, with stage I
patients only accounting for 4-16% of study populations (12-14).
Currently no randomized clinical trials have explored the use of
ctDNA for disease monitoring and treatment stratification in
stage I disease (15, 16).

In this clinical vignette, we present a patient with stage I
colon cancer whose clinical course changed dramatically as a
result of incorporating post-operative ctDNA testing into
recommended surveillance, leading to earlier detection of
metastasis, modification in treatment plan, and an overall
more favorable outcome. Thus, this case highlights the
potential impact of this diagnostic tool’s use in disease
monitoring and perioperative management for early-stage
colon cancer.

Case description

A 57-year-old male patient presented with new onset rectal
bleeding. Evaluation with colonoscopy showed a mass in the
hepatic flexure, with biopsy demonstrating moderately
differentiated adenocarcinoma. Initial fluorodeoxyglucose
(FDG)-positron emission tomography (PET)/computed
tomography (CT) demonstrated a small focus of FDG activity
in the proximal transverse colon correlating with nodular soft
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tissue thickening on CT. No evidence of metastatic disease was
present radiographically. An initial right hepatic lobe lesion noted
on CT (Figure 1) and PET-scan was later confirmed to represent a
benign hemangioma based on follow up magnetic resonance
imaging (MRI). At the time of diagnosis, the patient had
undetectable carcinoembryonic antigen (CEA) levels (Figure 2A).

The patient underwent a right hemicolectomy within one
month of diagnosis. Histology showed a 2.1 cm lesion consistent
with moderately differentiated adenocarcinoma with mucinous
features invading the muscularis propria, with negative margins.
Adequate lymph node sampling was performed, with 16 lymph
nodes returning negative for adenocarcinoma. Final TNM
staging was pT2NOMO, consistent with stage I colon cancer.
Immunohistochemistry for mismatch repair (MMR) proteins
demonstrated MMR-proficient tumor, with retained nuclear
expression of MLH1, PMS2, MSH2, and MSH6. There was no
lymphovascular invasion, perineural invasion, or macroscopic
tumor perforation. Genomic analysis (Altera Tumor Genomic
Profile, Natera, Inc.) showed that the tumor had low tumor
mutational burden (TMB, 2 mutations/megabase), was
microsatellite stable (MSS), and had genomic alterations
including APC (D170 loss of function mutation), APC
(E1397 stop gain mutation), KRAS (G12D), and PIK3Rl
(K447_Y452 deletion).

Initially, the patient was offered surveillance with
colonoscopy at one year after surgery, per National
Comprehensive Cancer Network (NCCN) guidelines (1).
However, after further discussion and shared decision-making,
the patient pursued ctDNA testing using a personalized, tumor-
informed platform (SignateraTM Molecular Residual Disease
Test, Natera, Inc.). ctDNA was detected and quantified using a
personalized, tumor-informed, multiplex PCR (mPCR) next-
generation sequencing (NGS)-based assay (SignateraTM, Natera,
Inc.) as previously described (14). Briefly, a set of 16 high-
ranked, patient-specific, somatic, clonal single nucleotide
variants (SNVs) were selected for mPCR testing by whole-
exome sequencing (WES) performed on formalin-fixed and
paraffin-embedded (FFPE) tumor tissue and matched normal
blood sample. The mPCR primers targeting the selected
personalized SNVs were designed, synthesized, and used to
track ctDNA in the patient’s longitudinal plasma sample.
Plasma samples with at least two out of 16 SNVs detected
were considered ctDNA-positive. ctDNA concentration was
reported as mean tumor molecules (MTM) per mL of plasma.

The patient’s ctDNA level, measured using the assay
described above, 25 days after surgery was 0.42 MTM/mL,
with repeat ctDNA analysis six weeks after surgery indicating
persistently low-level positive ¢tDNA at 0.55 MTM/mL
(Figure 2A). Longitudinal ctDNA monitoring revealed an
ongoing increase to 10.96 MTM/mL five months after surgery
(Figures 2A, B). This rapid rise in ctDNA level prompted a CT
scan of the chest, abdomen, and pelvis with contrast that
detected a 2.4 x 1.8 cm ill-defined hypoattenuating lesion in
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Right hepatic lobe

Pre-surgery
(20 days before surgery)

Before chemotherapy
(155 days after surgery)

After 2 cycles of
chemotherapy
(237 days after surgery)

FIGURE 1

Left hepatic lobe, lesion 1

10.3389/fonc.2022.1074786

Left hepatic lobe, lesion 2

CT scan results. CT scan 20 days prior to right hemicolectomy did not show any evidence of metastatic disease (top panel). Rising ctDNA levels
prompted a CT scan on post-operative day 155, which revealed a 2.4 x 1.8 cm ill-defined hypoattenuating lesion in the right hepatic lobe, as
well as 0.8 cm and 0.4 cm nodules in the left hepatic lobe (red arrows, middle panel). An interval CT scan after two cycles of chemotherapy

showed response of all hepatic lesions (red arrows, bottom panel)

the right hepatic lobe, as well as 0.8 cm and 0.4 cm nodules in the
left hepatic lobe, concerning for oligometastatic disease
(Figure 1). Given the patient’s baseline molecular and
histopathologic profile, standard multi-drug chemotherapy
regimens were discussed for management of his now
oligometastatic disease (1). Taking into account the patient’s
robust Eastern Cooperative Oncology Group (ECOG)
performance status of 0, along with the goal of maximizing
objective response to systemic therapy, a shared decision was
made to initiate front-line fluorouracil, oxaliplatin, and
irinotecan plus bevacizumab (FOLFOXIRI-Bev) to manage his
oligometastatic colon cancer approximately five months after
definitive surgery (1, 17).

Prolonged afebrile neutropenia requiring growth factor
support complicated the patient’s initial chemotherapy course
and led to a delay in cycle two. A ctDNA level after the first cycle
of FOLFOXIRI-Bev decreased to 0.04 MTM/mL (Figure 2A).
Interval imaging after two cycles of chemotherapy showed a
response of all hepatic lesions, with ctDNA level cleared to
undetectable (0.00 MTM/mL) (Figure 1; Figure 2A). After
completing three cycles of chemotherapy, in consultation with
surgical oncology, the patient elected to have definitive microwave
ablation of the three hepatic metastases. The patient’s
bevacizumab was held during the third cycle of chemotherapy,
pre-operatively, but was resumed during his fourth cycle, post-
ablation. The patient’s ctDNA level remained undetectable (0.00
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MTM/mL) (Figures 2A, B) throughout the remainder of his
adjuvant treatment course. Considering the lack of detectable
ctDNA and persistent side effects from chemotherapy experienced
by the patient, a shared decision was made to defer the sixth cycle
of chemotherapy and, overall, the patient completed five cycles of
adjuvant chemotherapy. Colonoscopy one year after surgery was
unremarkable, and no new metastatic lesions were noted on
repeat CT scan after chemotherapy completion. Of note, the
patient’s CEA levels remained within normal limits (<3.0 ng/mL
per institutional assay) throughout his disease course, from
diagnosis to recurrence to post-treatment monitoring (Figure 2A).

Discussion

Current surveillance for early-stage colon cancer after definitive
resection entails measuring CEA levels, routine blood work, CT
imaging, and colonoscopy (1). However, these diagnostic methods
frequently fail to capture patients with micrometastatic disease who
will recur without additional intervention. This notion is
particularly true for patients with stage I disease, where current
guidance forgoes radiographic monitoring, and little data exists
regarding the risk for recurrence (1-5). In the clinical case
presented above, serial ctDNA measurement prompted additional
imaging, leading to earlier intervention, with aggressive systemic
therapy as a bridge to definitive treatment.
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FIGURE 2

ctDNA dynamics throughout the clinical course. (A) Overview plot depicting composite ctDNA changes as measured in MTM/mL, along with
radiographic imaging and therapeutic interventions. (B) Changes in levels of patient-specific variants identified and tracked using Sigr\ateraTM
Molecular Residual Disease Test. ctDNA, circulating tumor DNA; MTM/mL, mean tumor molecules per milliliter of plasma.

Our patient’s ctDNA levels after chemotherapy correlated
with radiographic response after the first two cycles of
chemotherapy. This combination of laboratory and radiologic
improvement led the treatment team to pursue more definitive
disease control with microwave ablation of his hepatic lesions.
Consistent with findings in other studies, our patient’s CEA level
was negative despite radiologic evidence of recurrence and
positive ctDNA (Figure 1; Figure 2A), suggesting that the use
of multiple biomarkers to monitor for recurrence may enable
earlier disease detection (12, 14-16, 18, 19).

ctDNA monitoring after definitive treatment of stage II and
stage IIT colon cancer has shown promise in assessing recurrence
risk, with the major focus being the use of ctDNA level to guide
escalation and de-escalation of therapy in the adjuvant setting
(10, 11, 15, 16). These encouraging findings have raised
enthusiasm over the potential role ctDNA may ultimately play
in personalizing peri-operative treatment strategies based on
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dynamics of molecular response (15, 16). As a result, almost a
dozen clinical trials have been completed or are underway to
determine if post-operative and post-adjuvant chemotherapy
ctDNA monitoring can be used to tailor treatment based on
detection of post-operative ctDNA levels (15, 16, 20). Such
efforts may help better select patients in need of more
aggressive treatment approaches, while simultaneously sparing
those with undetectable ctDNA levels who may not benefit from
further chemotherapy (10, 15, 16).

While studies evaluating the use of ctDNA to guide
treatment have focused on the potential to refine patient selection
for adjuvant chemotherapy in stage IT colon cancer and potentially de-
escalate therapy in patients with stage III colon cancer, few studies have
focused on the use of ctDNA to determine when to escalate therapy
in stage I colon cancer (10, 11, 15, 16, 20). Our case suggests that
ctDNA could be a useful tool to select patients who should undergo
closer monitoring to detect early recurrence, with the result being
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curative treatment options. In those with stage I disease who do
recur, ctDNA could also help guide duration and escalation of
chemotherapy in the setting of recurrence. Anecdotally, in an
interim analysis of the GALAXY trial, part of CIRCULATE
Japan, the only patient with stage I colon cancer who was ctDNA
positive after surgical resection eventually developed disease
recurrence (21).

Given the anecdotal nature of a single report, findings and
conclusions from this case may not be applicable to other
clinical scenarios. Indeed, additional investigation into the
accuracy and utility of ctDNA monitoring for early-stage
disease is an ongoing area of research, albeit with
significant clinical potential (22). The cost effectiveness of
this intervention must also be taken into account, particularly
given that patients with stage I disease are less likely to recur
than those with stage IT and III disease (16). Certainly, not all
patients with lower risk stage I or II colon cancer require
more intensive surveillance, however, non-invasive tools such
as ctDNA monitoring may help further stratify patients to
determine those who may benefit from additional monitoring
and treatment. Looking forward, multi-modal approaches
beyond the standard TNM staging classifications, with
integration of genomic data, may better capture the risk of
recurrence, as has been seen in other malignancies, such as
lung adenocarcinoma (23). While still under investigation,
such approaches may more accurately risk-stratify patients
with early-stage disease.

Conclusion

Our clinical case highlights the potential benefits of ctDNA
monitoring in stage I colon cancer. This diagnostic tool can help
identify patients at increased risk for recurrence. In our case,
early detection of low-volume metastatic disease after ctDNA
monitoring prompted early and aggressive treatment strategies,
ultimately leading to a favorable clinical outcome.
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Crystal-storing histiocytosis in
the stomach: A case report and
review of the literature
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Crystal-storing histiocytosis (CSH) is a rare disorder characterized by the
accumulation of non-neoplastic histiocytes that contain intracytoplasmic
crystallized immunoglobulins. Although CSH can occur in various organs,
gastric CSH is very rare. Therefore, diagnosing gastric CSH remains a
challenge. Here, we present the case of a 69-year-old man with localized
gastric CSH who presented with positive fecal occult blood for 2 days.
Gastroscopy showed that there was a piece of irregular whitish focus in the
big bend of the gastric antrum, which was soft and elastic. Histologically, the
biopsied gastric mucosa showed chronic inflammation, mild activity with
erosion, and numerous eosinophilic mononuclear cells containing fibrillary
crystalloid inclusions in the lamina propria. Immunohistochemically, these
crystal-containing cells were positive for CD68/PGM1 and Igk, which
revealed that the cells were histiocytes harboring kappa light chain-restricted
immunoglobulin crystals. Electron microscopic examination showed
numerous high-electron-density particles in the cytoplasm of cells, with
crystal structures of different sizes and shapes. This case highlights how
immunohistochemistry can help with differential diagnosis and classification.

KEYWORDS

crystal-storing histiocytosis, stomach, histopathology, immunoglobulin, electron microscopy

1 Introduction

Crystal-storing histiocytosis (CSH) is a rare lesion that results from the accumulation of
immunoglobulins (Ig) in the form of crystals within tissue cells. CSH is descriptive and
sounds innocuous; however, up to 90% of cases are associated with an underlying
lymphoproliferative or plasma cell disease, such as multiple myeloma, lymphoplasmacytic
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lymphoma, or monoclonal gammaglobulinemia of unknown
significance (1-3). In other words, CSH is an under-recognized
paraneoplastic phenomenon, and knowledge of CSH may help
detect hidden malignancies. Subtle CSH can be overlooked, while
extensive CSH can mask the accompanying lymphoma. Although
CSH can involve various sites, such as the bone marrow, lungs,
lymph nodes, liver, spleen, gastrointestinal tract, and kidney (1, 4),
it is very rare in the stomach. Therefore, diagnosing gastric CSH
remains a challenge. Here, we report a case of gastric CSH and
review related literature.

2 Case presentation

A 69-year-old man was admitted with a chief complaint of
positive stool occult blood for 2 days. The patient was emaciated
and anemic. The laboratory test results were as follows: white
blood cell count 6.3x10°/L (normal: 4-10x10°/L), neutrophil
count 3.7x10%/L (normal: 1.8-6.3x10°/L), red blood cell count
3.38x10"%/L (normal: 4-5.5x10'?/L), C-reactive protein 26 mg/L
(normal: 0-10 mg/L), hemoglobin 88g/L (normal: 120-160 g/L),

Comment:[]

FIGURE 1
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average volume of red blood cells 79.9 fL (normal: 80-100 fL),
and platelet count 299x10°/L (normal: 100-300x10°/L).
Gastroscopy revealed a white irregular lesion in the gastric
mucosa at the big bend of the gastric antrum, which was soft
and elastic (Figure 1A). The patient underwent gastrointestinal
endoscopy, the polyps found on colonoscopy were removed,
folic acid supplementation was administered, and the symptoms
of anemia improved. To date, he has had no disease progression,
and no lymphoproliferative disease has been found.
Macroscopically, a piece of gastroscopy biopsy tissue was
removed with a volume of 0.3 cmx0.3 cmx0.2 cm. Microscopic
examination revealed that the biopsied gastric mucosa
demonstrated chronic inflammation, mild activity with
erosion, and numerous eosinophilic mononuclear cells
containing fibrillary crystalloid inclusions in the lamina
propria, which were composed of large polygonal and spindle
histiocytes with abundant eosinophilic cytoplasm, round-to-
ovoid eccentric nuclei, reticulate chromatin, and median
nucleoli. Needle-shaped crystals were confined to the
cytoplasm, and some were in parallel arrays (Figures 1B-D).
Immunohistochemically, these crystal-containing cells were

Microscopic of gastroscopy biopsy tissue. (A) Gastroscopy showed a piece of irregular whitish focus in the big bend of the gastric antrum.

(B) On low power, the gastric mucosa is mildly chronic inflammation, mildly active with erosion, and a large amount of eosinophilic sub-stance
deposits in the stroma, 40x. (C) On medium power, the inherent glands of the stomach were destroyed, a few remained glands, and a large
number of tissue cells containing crystals in the stroma were infiltrated, 200x. (D) On high power, needle crystals in cells, 400x.
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strongly positive for CD68/PGM1 (Figure 2A), but negative for
CD20 (Figure 2B), CD138 (Figure 2C), CD79a (Figure 2D), CK
(Supplementary Figure 1A), S-100 (Supplementary Figure 1B),
desmin, smooth muscle actin (SMA), muscle-specific actin
(MSA), and myosin. Helicobacter pylori (H. pylori,
Supplementary Figure 1C) immunostaining was negative.
Immunostaining of kappa light chain was strong and diffuse
(Figure 2E). Immunostaining for the IgG heavy chain and A light
chain was negative. Congo red staining results were negative.
Electron microscopic examination showed numerous high-
electron-density particles in the cytoplasm of cells, with crystal
structures with different sizes and shapes (Figure 2F). BIOMED-
2 multiplex PCR analysis showed that immunoglobulin heavy
chain (IgH-DH-JH) gene rearrangement and IgK gene
rearrangement were not detected.

3 Discussion

A PubMed search of the literature revealed that over 170
cases of CSH have been reported to date. However, only 17
gastric CSH (including the present case) have been described in
English literature (3, 5-13). The detailed clinical and
pathological findings of the patients are summarized in
Table 1. Of these patients, 10 were men and seven were
women. The mean age at diagnosis was 56 years (range, 35-86
years). There were two generalized (11.8%) and 15 localized
(88.2%) types. Among them, nine patients (52.9%) were

10.3389/fonc.2022.1024971

associated with or secondary to lymphoid/plasma cell
neoplasm: four mucosa-associated lymphoid tissue (MALT)
lymphoma with kappa restriction, one mantle cell lymphoma
with lambda restriction, two diffuse large B cell lymphoma with
kappa restriction, one multiple myeloma with lambda
restriction, and one metachronous lymphoplasmacytic
lymphoma involving the bone marrow and thymus. Five
patients (31.2%) had no related diseases other than H. Pylori
infection. During follow-up, four patients with H. Pylori
infection had no other gastric lesions or symptoms (7-9). One
patient died of an unrelated cause during the follow-up (7).
Compared to other organs, gastric CSH is mainly localized, and
approximately half of the cases are unrelated to clonal
lymphoproliferative diseases. In contrast, they are often
associated with H. Pylori-associated gastritis. However, in the
process of reading the literature, there was one report that
involved three cases (7), and their morphology was very
similar to that of CSH. However, in one case the lesional cells
were negative for CD68 while were positive for CD20 and
CD79a. Moreover, all patients who were positive for H. Pylori
only had anti-inflammatory treatment, and there were no other
diseases during follow-up. Therefore, we only speculate that the
exact diagnosis of this case may be Russell body gastritis (RBG);
however, this requires further discussion.

Most importantly, gastric CSH needs to be differentiated
from RBG, which can also show similar pathological changes.
RBG is another rare entity characterized by abnormal
immunoglobulin deposition in the stomach, closely related to

FIGURE 2
Immunophenotype and electron microscopic manifestations of gastroscopy biopsy tissue. (A) CD68, 400x; (B) CD20, 400x; (C) CD138, 400x;
(D) CD79a, 400x; (E) kappa light chain, 400x; (F) Electron microscopic examination showed that a large number of high electron density
particles were found in the cytoplasm of cells, with crystal structures with different sizes and shapes, 1000x.
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TABLE 1 Clinical and pathological findings of previously published cases of gastric crystal-storing histiocytosis in English literature.

Sex/Age Endoscopic Helicobacter pylori Associated Ig light
Year Study 9 cop : € Py 99 Follow-up
(yr) finding infection neoplasm chain
1999 Jones et al. (5) F/35 NS NS Thymic lymphoma Polyclonal Persist
Died of
2006 Stewart et al. (7) M/82 Gastritis Yes No Lambda red otan
unrelated cause
N t
2006 Stewart et al. (7) M/81 Gastritis Yes No Insufficient ° symP oms or
lesions
2006 Stewart et al. (7) F/52 Erosion Yes No Lambda No symPtoms or
lesions
2007 Joo et al. (8) F/56 Polyps Yes No Polyclonal No residual lesion
Discoloration with Alive without
2013 Yano et al. (9) F/55 . Yes No Polyclonal R
granularity disease
2014 Vaid et al. (10) M/NS Discolored patch NS No Kappa No
K 1-Sh: Al ithout
2016 anagd-Snamana M/43 Nodule NS MALT lymphoma Kappa 1ve‘ withod
et al. (3) disease
K 1-Sh
2016 anagal-shamanna M/51 NS NS Multiple myeloma Lambda No
et al. (3)
Discolorati ith
2018 Arnold et al. (6) Ns' sco oratlofl " Yes MALT lymphoma Kappa Persist
granularity
Discolorati ith
2018 Arnold et al. (6) Ns* fecotora mfl b Yes MALT lymphoma Kappa Persist
granularity
Mali t- i Mantle cell
2018 Arnold et al. (6) Ns' alignant-appearing No antie ce Lambda Died of lymphoma
mass lymphoma
Malignant- i
2018 Arnold et al. (6) Ns' alignant-appearing No DLBCL Kappa Died of lymphoma
mass
. diffuse granular Alive without
2018 Fujita et al. (12) 72/F No No Kappa R
mucosa disease
2020 Jooet al. (11) M/79 Ulcer, flat nodularity No MALT lymphoma Kappa No
F t IIB gastri
2021 Bansal et al. (13) M/86 orres ulcergas Hie Yes DLBCL Lambda Persist
irregular whitish N t
2022 Present case M/69 frreguar whitis No No Kappa © Symptoms or

focus

lesion

F, female; NS, not stated; M, male; MALT, mucosa-associated lymphoid tissue; DLBCL, diffuse large B cell lymphoma.

"Including two females and two males with ages ranging from 56 to 82 years.

H. Pylori infection (67%) (14). RBG is composed of plasma cells
with small concentrated spherical immunoglobulins surrounded
by endoplasmic reticulum membrane (Mott cells) (15), which is
different from CSH, which consists of predominantly of
histiocytes with crystallized immunoglobulin in the lysosome.
RBG cases also have similar characteristics, such as frequent
kappa light-chain restriction of accumulated immunoglobulin
(43%) (14). There were two cases of RBG associated with
lymphoplasmacytic neoplasm: one with MALT lymphoma and
the other with metachronous multiple myeloma 3 years after
RBG diagnosis (16, 17). However, to date, RBG has been
considered a unique inflammatory reaction rather than a
paraneoplastic phenomenon. Therefore, gastric CSH seems to
be more significant than RBG in terms of its association with
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lymphoproliferative diseases. In addition, the differential
diagnosis of CSH may include various diseases characterized
by the aggregation of large eosinophilic tumor cells (adult
rhabdomyoma, granular cell tumor, and oncocytic neoplasms)
or histiocytic aggregation (Langerhans cell histiocytosis, fibrous
histiocytoma, xanthogranuloma, Gaucher’s disease, and
mycobacterial or fungal infection) (1-3, 6). CSH is rare and
under-recognized thus may be easily misdiagnosed. In low-
power image, CSH is characterized by polygonal or spindle-
shaped tissue cells that contain abundant eosinophilic
cytoplasm. In the high-power image, the refractile needle-like
crystal substance filled the cytoplasm. Immunohistochemical
analysis is helpful for differential diagnosis. In our case,
immunohistochemical staining for CD68 confirmed that the
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large pink cells were histiocytes. Electron microscopic
examination showed that numerous high-electron-density
particles were found in the cytoplasm of cells, with crystal
structures with different sizes and shapes, such as needles,
rectangles, polygons, and diamonds. S100 protein
immunohistochemical staining ruled out the possibility of a
granular cell tumor and Langerhans cell histiocytosis. Congo red
was used to exclude amyloidosis, and desmin, MSA, and
myogenin were used to exclude adult rhabdomyoma. CK was
used to rule out the possibility of metastatic cancer. The
definitive diagnosis was CSH.

At present, the pathogenesis of CSH is unclear and may
involve many factors, including immunoglobulin overproduction,
abnormal secretion, and impaired excretion. Immunoblotting,
amino acid sequencing, mass spectrometry, and gene mutation
study showed that the variable region of the Ig kappa light chain
was replaced by abnormal amino acids, and the sequence change
led to a change in the three-dimensional structure of
immunoglobulin, which promoted the formation of protein
crystals and resisted the degradation of lysosomes in tissue cells,
resulting in crystal accumulation. Hereditary or acquired tissue
cell processing defects (processing defects) and damage of enzyme
degradation of tissue cells result in the formation of Ig crystals (3,
18,19). Among the 17 gastric CSH cases, eight were Kappa Iglight
chain cases (47.1%), five were lambda (29.4%), three were
polyclonal (17.6%), and one case of unknown (5.9%).

The shape, size, and staining characteristics of the crystals
were relatively constant in individual cases but varied widely
between cases. They can be small (2-4 pm) or large (>40 um
long), rectangular, hexagonal, rhomboid, square, elliptical,
curved, or semilunar, and resemble intact or broken needles,
rods, spindles, prisms, pyramids, or double pyramids (20).
Crystal formation may be related to the unique structure of
the secreted immunoglobulin. The finding of cytoplasmic crystal
structures on electron microscope can further support the
diagnosis of CSH. In our case, numerous high-electron-density
particles were observed by electron microscopy in the cytoplasm
of cells, showing crystal structures with different sizes and
shapes, such as needles, rectangles, polygons, and diamonds.

In conclusion, we report a case of gastric CSH and
summarize the clinical and pathological features of gastric
CSH reported in English literature in recent years. This case
highlights how immunohistochemistry can help with differential
diagnosis and classification. Pathologists should know the
detailed histological features of CSH to avoid misdiagnosis,
and at the same time, they should be highly suspicious of the
existence of associated lymphoproliferative diseases. Once the
pathological diagnosis of CSH is made, it is necessary to follow
up the patients for potential lymphoproliferative diseases,
including detailed clinical history, serum and urine protein
examination, imaging examination, and bone marrow biopsy.
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The treatment and prognosis of patients with CSH vary
significantly depending on the associated disease.
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Case Report: Multiple colorectal
cancers in a patient with
Ulcerative colitis and Lynch
syndrome: Is there a role for
prophylactic colectomy? A short
report and review of literature

Adewale Adeoba Ayeni’, Peter Waterland®, Matthew Evans?,
Shika Singhal?, Rajan Kumar Patel® and Akinfemi Akingboye™

!Department of General Surgery, The Dudley Group Foundation NHS Trust, Russells Hall Hospital,
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It is a known fact that Lynch syndrome (LS) and Ulcerative colitis (UC) are
individually associated with increased risk of colorectal cancer. While there is
no conclusive evidence to demonstrate a cumulative risk when these two
conditions coexist, available data suggest early onset and synchronous cancers
are synonymous to this group. We have reported an unusual case of multiple
synchronous colorectal cancers in a young man with ulcerative colitis and
Lynch syndrome also known as Hereditary Nonpolyposis Colorectal Cancer
(HNPCC) gene mutation. We propose that conducting a detailed genetic
mutation profile in LS patients may play a key role in guiding the intensity of
endoscopic surveillance and that a concerted, pragmatic, patient guided
approach should be adopted on the subject of prophylactic colectomy when
UC and LS co-exist.
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Background

The development of colorectal cancer remains one of the most dreaded consequences
of ulcerative colitis (UC) (1). Colonic lesions in these cases are frequently multiple and
tend to occur in younger patients. Colorectal cancer (CRC) on a background of ulcerative
colitis develops through a sequence of mucosal transformation from chronic
inflammation to dysplasia and eventually to invasive adenocarcinoma (2). Therefore,
colonoscopic surveillance is recommended with the aim of early detection of
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precancerous or cancerous lesions in-order to reduce the risk of
mortality from colorectal cancer in these patients. Ulcerative
colitis is associated with a 1-2% risk for CRC after 10 years of
disease, and this risk increases by 0.5-1% annually thereafter
(3).The risk of developing colorectal cancer in Inflammatory
bowel disease (IBD) is about 1.7 times greater than that of
general population (4).

Lynch syndrome (LS) is known to carry the most common
inherited colorectal cancer predisposition (5). The
predisposition results from deficient mismatch repair gene that
has compromised the ability to repair base-pair mismatches in
Deoxyribonucleic acid (DNA). It is characterized by
predominance of right sided colon cancer with a propensity
for synchronous and metachronous lesions (5, 6). Although,
CRC is the most common cancer associated with LS, cancers of
the small bowel, endometrium, ureter, renal pelvis,
hepatobiliary, ovary and stomach can also occur (5). LS
accounts for about 3% of all new cases of colorectal cancer (5,
7). It is associated with a 6-77% lifetime risk for CRC that is
determined in part by the particular mismatch repair (MMR)
protein gene mutation. This reported lifetime CRC risk estimates
range from 25 to 70% for MLH1 mutation carriers, 25 to 77% for
MSH2 mutation carriers (8, 9), 6 to 22% for MSH6 mutation
carriers (8, 10), and 8 to 34% for PMS2 mutation carriers (11).

10.3389/fonc.2022.1031606

EPCAM mutation carriers have a risk comparable to MSH2
mutation carriers (12).

CRC has been shown to occur at a younger age in patients
with concomitant LS and Inflammatory bowel disease (IBD) (4).
Theoretically, this could suggest a cumulative risk in these
patients, although there is not enough scientific evidence to
demonstrate this. Limited literature (Table 1) on this group of
patients makes the formulation of surveillance guidance or
recommendation of prophylactic treatment options difficult.
Detailed analysis of genetic molecular markers in these cases
may help to individualize treatment and support use of advance
endoscopy for surveillance and selection of patients who may
benefit from prophylactic colectomy. This case report illustrates
the role of genetically guided and individualized surgico-
oncological treatment for patients with concurrent LS and UC.
It further emphasizes the need for targeted and tailored
colorectal surveillance program with anticipatory approach in

managing colorectal cancer complexity and recurrence.

Case presentation

A 32 years-old male diagnosed with UC 7 years prior
presented with non-bloody loose stool about 8-12 episodes per

TABLE 1 Literature review of CRC in patients with concurrent IBD and LS (Lynch syndrome).

Authors Age LS mutation Cancer type  Stage
Matsuda et al,, 1999 - Amsterdam criteria Non- -
(13) diagnosed synchronous
Minami et al., 2014 28 MSH2 Non- -
(14) synchronous
McNamara et al., 46 MLH1 Non- -
2015 (15) synchronous
33 PMS2 Non- -
synchronous
Derikx et al., 2016 34 MLHI1 3 synchronous ~ T2N1Mx
(4) 37 MLH1 CRC (1)
3 synchronous ~ T4aN2M1
CRC (Iv)
34 MLH1 3 synchronous ~ T2NOMO
CRC (0]
38 PMS2 Non- TxNxM1
synchronous (V)
42 MSH6 Non- T3N2MO
synchronous (I11)
Barberio et al., 2022 66 MSH2 - -
(16)
28 MSH2 - -
49 MSH2 - -
59 MSH2 - -
47 MLH1 - -
56 MLH1 - -
35 MSH6 - Stage IV
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Location Treatment

Rectum Resection of rectal stump
Hepatic flexure Total proctocolectomy

- Colectomy

- Colectomy

Rectum Excision of rectum and os coccyges amputation, neoadjuvant
Sigmoid and chemoradiation

appendix Total colectomy, adjuvant chemotherapy, HIPEC

Sigmoid Subtotal colectomy

Hepatic flexure -

Splenic flexure Left hemicolectomy, adjuvant chemotherapy

Sigmoid Sigmoid resection

- Tleal pouch-anal anastomosis
- Tleostomy

- Tleostomy

- Tleostomy

Left colon Left hemicolectomy

CRC with -

metastasis
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day and anemia with no extra-intestinal manifestations. He was
also known to have MSH2 mutation following genetic testing
due to a strong family history of LS as depicted in the
pedigree (Figure 1).

He had been managed conservatively using mesalazine and
steroids until 2 years prior to presentation when he had an open
right hemicolectomy for caecal low grade dysplastic tubulo-
villous adenoma found on surveillance colonoscopy. He had
one surveillance colonoscopy performed a year after his initial
procedure with findings of active colitis and single low-grade
tubulovillous adenomas in the colon and rectosigmoid junction.
Colonoscopy and biopsy done after index presentation revealed
moderately active colitis, multiple rectal and sigmoid tubular
adenomas with low grade dysplasia. An elective laparoscopic
completion proctocolectomy and ileoanal pouch was proposed.
However, intraoperative findings of left pelvic wall abscess with
grossly thickened sigmoid colon mass coupled with extensive
disease of rectum down to anorectal junction (Figure 2)
necessitated an open completion proctocolectomy with
terminal ileostomy.

Histology from the specimen revealed moderately
differentiated adenocarcinoma arising from tubulovillous
adenoma. The whole large bowel mucosa showed extensive
adenomatous transformation with areas of low and high-grade
dysplasia. Multiple foci (at least 21) of carcinomatous
transformation were seen within these adenomas
(pT3pN1bpMx, Dukes stage: Cl, R0). We performed
microsatellite instability (MSI) testing on sections from FFPE
(formalin-fixed paraffin embedded) tumor blocks using the
Idylla MSI Test. All four tumors tested were MSI-H. This is
suggestive of an underlying mismatch repair defect (MMR), and

GENe
ofaffa

FIGURE 1

(Family pedigree). A: Bowel cancer at 54 years, not tested for
lynch syndrome (LS) gene. B: Rectal cancer at 33 years, uterine
cancer at 50 years, pancreatic cancer at 78 years, not tested. B1:
hMSH2, colon cancer at 34 years. B2: MLH, PMS2, endometrial
cancer and intraductal pancreatic neoplasia at 62 years. B3: LS
gene negative. B4: LS gene negative. C: Renal cancer in 30s, not
tested. C1: Bowel and kidney cancer at 30 years, LS gene
positive. D: Bowel and liver cancer at 75 years. D1: LS gene
negative. D2: LS gene negative. D3: LS gene negative. E: MSH2,
Colon cancer at 32 years (Index patient). F: MSH2
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FIGURE 2
Gross specimen showing multiple foci of adenocarcinoma on
background of tubulovillous adenoma with dysplasia in rectum.

further testing for MMR protein expression was performed
using the VENTANA MMR antibodies. The adenomatous
component showed preserved expression of MSH2 and MSHBS,
while the invasive component showed loss, consistent of Lynch
syndrome. Next-generation sequencing (NGS) was performed
using the pan cancer TruSight Tumor 170 kit on the NextSeq
platform, KRAS and MSH2 gene mutation were detected from
both the tubulovillious adenoma and the invasive carcinoma
samples. A PIK3CA mutation was also detected in the invasive
component. They were both negative for NTRK fusions. NRAS,
BRAF, EGFR, APC and CTNNBI mutation testing failed.
Following surgery, he had adjuvant chemotherapy with
capecitabine and oxaliplatin (8 cycles) followed up by the
standard colorectal surveillance program. During his second
year of follow up, he developed some mucoid discharge from a
perineal sinus. Further imaging computer tomography (CT)
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scan then Positron emission Tomography (PET) Scan (Figure 3)
revealed a pelvic cystic lesion, which was inconclusive on the
PET scan.

Biopsy taken form the discharging sinus showed features of
dysplastic glands in keeping with metastatic adenocarcinoma of
colorectal origin. These findings were discussed at the complex
colorectal cancer multidisciplinary team meeting and outcome
was discussed with the patient which was either to commence
palliative immunotherapy (Pembrolizumab) or to undergo
extensive radical total pelvic exenteration. He opted for
palliative immunotherapy which he has commenced.

Discussion

Our patient had endoscopically irresectable polypoid
tubulovillious adenomas in the caecum for which he
underwent right hemicolectomy with subsequent endoscopic
surveillance. Two years later, he was found to have multiple
low grade dysplastic polypoid lesions in the rectosigmoid area
with background active ulcerative colitis. He underwent
completion proctocolectomy due to the extensive nature of the
polypoid lesion and encroachment of the anorectal junction but
developed pelvic recurrence 18 months following adjuvant
chemotherapy. We present the first case of multifocal (at least
21) synchronous adenocarcinoma of the sigmoid and rectum
confirmed on histology in a patient with history of both LS
and UC.

According to Bonadona et al, our patient’s estimated
cumulative risk of CRC (based on his LS genetic profile) by 70
years of age is 48% (95% CI, 30% - 70%) while Dowty et al. puts
this estimate at 34% (8, 9). Thus, CRC risk varies in patients with
MSH2 mutation. Although 17% of males with MSH2 mutations
have estimated CRC risk of 0 — 10%, the risk of CRC is up to
100% in 18 percent of MSH positive men. As for UC, it is
associated with up to 5% of all colorectal cancers. Several factors
including male gender, young age at diagnosis and presence of
extensive disease have been associated with the increase risk of
CRC in UC patients (9). Therefore, presence of concomitant UC
in LS could further increase his risk of CRC.

The chronic mucosal inflammation in UC induces a field
change of cancer-associated molecular alterations resulting in
epithelial dysplasia. CRC in UC is hypothesized to develop from
dysplasia (4, 17). As a result of this mechanism, surveillance
colonoscopy programs have been advised in order to reduce the
CRC-associated morbidity and mortality in UC (18). According
to the British, European and American endoscopy guidelines,
surveillance endoscopy for dysplasia in IBD should begin
between 6 to 10 years following diagnosis. Colonoscopy
surveillance have shown promising result by reducing the risk
of colonic cancer incidence and earlier detection stage of colonic
cancer lesions as evidenced by Cochrane review of case controls
and the St Mark’s program (19).
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The 2015 SCENIC consensus strongly recommends
chromoendoscopy or high-definition white-light endoscopy for
detection of dysplasia on surveillance in UC patients, in addition
to colonoscopically targeted biopsies over random biopsies with
aim of improving outcome. The British society of
gastroenterology, European society of gastrointestinal
endoscopy (ESGE) and American gastroenterological
association have all recommended surveillance colonoscopy in
patients with Lynch syndrome with the aim of identifying and
removing premalignant lesions and reduction of cancer
associated mortality by early detection of malignant lesions
(17, 20). A recent (2020) well-designed, adequately powered
randomized parallel trial in Lynch syndrome patients found that
results from high-definition white-light endoscopy was
comparable to pan-colonic chromoendoscopy if performed by
experienced and dedicated endoscopist (21).

Despite these advances, CRC risk in LS is not completely
eliminated by colonoscopic surveillance. In fact, the finding of
mismatch repair deficient crypt foci in apparently normal colon,
have led to the suggestion that there may be an “invisible
pathway” to CRC without an endoscopically detectable polyp
precursor and the lifetime risk of CRC in patients with high-risk
genotypes (MLHI1, MSH2) on colonoscopy surveillance have
been found to be around 40 percent (22, 23). Caruso et al. offered
a genetic hypothesis that proposed a suppressive effect of each
condition on the other (24). Authors proposed that clinical IBD
requires both susceptibility and development genes. They
postulated that mutations causing LS suppress the IBD
development genes such that LS patients develop only a
subclinical asymptomatic form of IBD.

More recently, two large pathology reviews attempted to
better characterize the pathogenesis of IBD-associated CRC by
examining histomorphologic features of these cancers in

FIGURE 3
PET scan showing pelvic cystic lesion.
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comparison with the histomorphology of microsatellite-stable
(MSS) CRC, sporadic microsatellite instability-high (MSI-H)
CRC, and LS-related CRC (22, 23, 25). Both groups
demonstrate that IBD-associated CRC has morphologic
similarities to both sporadic and hereditary MSI-H CRC
compared to sporadic MSS CRC but also some unique
features. Svrcek and colleagues further compared MSI-H and
MSS IBD-associated CRC and show that MSI-H IBD-associated
CRC even more closely resemble other MSI-H CRC. Taken
together, the results suggest that IBD-associated CRC and LS-
related CRC may share some common molecular events, but
important differences in carcinogenesis generate the unique
histomorphology of IBD-associated CRC. Furthermore, Svrcek
et al. report a low frequency of MLH1 promoter methylation in
IBD-associated CRC and suggest there are alternative
mechanisms of MMR deficiency in these tumors. Later work
by this same group proposes that dysregulation of inflammation-
related micro-RNAs targeting MMR proteins may have a role in
IBD-associated CRC development (26). The interrelation of
CRC predisposition in LS and IBD may become clearer as
more is understood about the pathogenesis of IBD and IBD-
associated CRC, immune dysregulation in CRC, and the factors
the modify cancer risk in LS patients.

Prophylactic colectomy is not considered a standard or
necessary intervention for primary colorectal cancer risk
reduction in patients with UC or LS. This may be because of the
efficacy of colonoscopy surveillance in either group of patients.
However, as available evidence suggests early onset of CRC in
patients who have both LS and UC and the inherent propensity for
synchronous CRC associated with this group. Total colectomy
could serve both therapeutic and prophylactic purpose in patients
who have developed CRC requiring segmental colectomy, although
there is currently no proven survival benefit for more
extensive surgery

Next generation sequencing based analysis has thoroughly
characterized MSI positive cancers. MSI is a valuable diagnostic
marker of LS and a potential predictive marker for response to
immunotherapy and chemotherapy. This has made MSI and
MSI- associated molecular changes in tumor of significant
clinical importance with diagnostic and therapeutic
implications (27).

Considering his background of both UC and LS, we propose
that our index patient and other patients with similar
background (concurrent IBD and LS) who develop CRC may
benefit from panproctocolectomy in the first instance or a
restorative proctocolecctomy rather than total colectomy or
segmental resection. This decision could be better guided by
the genetic mutation profile, lifetime risk of cancer using next
generation sequencing. Furthermore, a more intense surveillance
protocol that is personalized would perhaps help in detection of
early recurrence in patient with MSI-High and deficient MMR,
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KRAS, NRAS and BRAF wild type. The use of monoclonal
antibodies with specific targets has shown efficacy for advanced
metastatic colorectal cancer, this principle has recently been
explored in the treatment of colorectal cancer from lynch
syndrome and ulcerative colitis with some promising results.

Conclusion

Patients with concurrent UC and LS have a greater CRC risk
hence surgical management of such patients should be
individualized. Available evidence suggests that these patients
have a much higher risk of developing synchronous colorectal
cancer at a younger age. In addition to the findings on
colonoscopy surveillance, further genetic testing is required in
making the decision for surgical-oncological treatment before
intervention. We therefore propose that advanced colonoscopy
is preferred to standard endoscopy for surveillance, with low
threshold to offering panproctocolectomy as the first treatment
option. Furthermore, we recommend a formal national registry
that would capture the various management strategies which
could be used to produce consensus for such rare conditions.
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Undifferentiated hepatic
carcinoma with osteoclast-like
giant cells: A case report and
literature review

Yujiao Deng™, Ya Wang®, Yan Zhang', Na Yang?
Xingli Ji® and Bing Wu™

Department of Radiology, West China Hospital, Sichuan University, Chengdu, China, 2Department
of Radiology, Chengdu Fifth People’s Hospital, Chengdu, China, *Department of Pathology,
Chengdu Fifth People’s Hospital, Chengdu, China

Osteoclast-like giant cell tumor (OGCT) is a common bone tumor, occasionally
observed in some extraosseous organs, but rarely involving the digestive
system, especially the liver. Previously reported osteoclast-like giant cell
carcinoma of the liver often coexists with sarcomatoid or hepatocellular
carcinoma. Undifferentiated liver tumors with osteoclast-like giant cells
(OGCs) are extremely rare. Due to its rarity, there is no consensus for
diagnosis and treatment of undifferentiated liver tumors with OGCs.
Definitive diagnosis comes from surgery, so there is often a long delay in
diagnosis following the occurrence of symptoms. This case describes an
extremely rare case of an undifferentiated liver tumor with OGCs in detail. It
also summarizes the previously published cases based on liver tumors with
OGCs from August 1980 to June 2021, providing extensive evidence to
improve preoperative diagnosis and management options.

KEYWORDS

osteoclast-like giant cell, undifferentiated hepatic carcinoma, diagnosis,
treatment, prognosis

1 Introduction

Giant cell tumor of bone (GCTB) is a benign mesenchymal tumor, affecting mostly
long bones. It usually develops in young adults (20-40 years old). Histologically, it is
mainly composed of numerous osteoclast-like giant cells (OGCs) histologically (1).
Notably this type of tumor, as reported, was also found at several extraskeletal sites (2).
Among the digestive system organs, the pancreas was designated as the most vulnerable
to developing this pathology (3). The occurrence of undifferentiated liver tumors
manifesting as OGCs is an extremely rare event. According to the latest edition of the
WHO classification of digestive system tumors, primary hepatic undifferentiated
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carcinoma meets the diagnostic criteria for rare liver tumors (4).
A total of 18 instances associated with hepatic tumors with cell
components of OGCs have been described since the first case
was reported in 1980 (5). However, less than three cases are
undifferentiated liver tumors, with OGCs among these instances.
Due to limited information, clinical manifestations and imaging
features cannot be well understood and summarized.
Misdiagnosis and delayed diagnosis might easily happen,
leading to a poor prognosis. Here, we present a rare case of
undifferentiated liver tumor with OGCs and review previously
published cases<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>