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Intra-arterial chemoembolization with chemotherapy for
unresectable locally advanced rectal cancer: a case report and
literature review
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Abstract: Preoperative intra-arterial chemoembolization has been successfully applied in many malignant
tumors but is rarely reported in patients with locally advanced rectal cancer (LARC). Herein we report a
69-year-old female diagnosed as rectal adenocarcinoma by endoscopic biopsy and the clinical stage was
c¢T4aN2MO, IIIB. After computed tomography (CT) and magnetic resonance imaging (MRI) examinations, the
neoplasm was considered unresectable. Then neoadjuvant chemoradiotherapy was recommended to the patient
after multidisciplinary treatment. Due to the financial situation and physical condition, the patient only chose
chemotherapy for preoperative treatment. During the first time of the mFOLFOXG6 regimen, the patient had
severe side effects of vomiting, despite tropisetron being routinely given. Then we recommended regional intra-
arterial chemoembolization combined with CAPEOX regimen for conversion treatment. After intra-arterial
chemoembolization with oxaliplatin and 3 months of chemotherapy with CAPEOX regimen, CT and MRI were
performed again to re-evaluate the local condition. Images showed distinct remission in the tumor area, and its
surrounding lymph nodes were reduced in number and volume. Also, the tumor had shrunk distinctly with a
negative circumferential resection margin (CRM). We concluded that the tumor was converted into a resectable
one, and the patient met the conditions for the operation. The fact indicates that it is effective in creating good

operative conditions for LARC by adding intra-arterial chemotherapy to the standard treatment.
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Introduction are first diagnosed, which is defined as locally advanced rectal

cancer (LARC) (2). For LARC, the standard treatment is

Rectal cancer is one of the most common malignant tumors . . .
gn neoadjuvant chemoradiotherapy and total mesorectal excision

globally. With the development of socioeconomics, especially (TME), followed by postoperative adjuvant chemotherapy (3).

changes in the diet structure, the incidence and mortality

Among these methods, TME surgery is the only approach

of rectal cancer are growing year by year (1). According which has demonstrated efficacy (4). However, after

to the latest global statistics, there were over 700,000 new
cases and over 300,000 deaths in 2020 (1). Due to the lack of
obvious symptoms in the preliminary stage, a great number
of patients are already at clinical stage II and III when they

evaluation, only a small fraction of patients with LARC can
receive surgery with RO resection. For those who are not
suitable or cannot tolerate surgery, the effect of palliative
treatments is always unsatisfactory (5).
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Intra-arterial chemotherapy (plus embolization) is a
preoperative treatment applied to many malignant tumors,
such as liver, pancreas, kidney, lung, cervix and breast
etc. Indeed, better efficacies have been demonstrated
in the above-mentioned tumors after the application of
this method. But it has rarely been reported in primary
rectal cancer. Since oxaliplatin is the most commonly used
chemotherapeutic drug for transarterial chemoembolization
(TACE) in liver cancer, we were planning to change the
route of administration of oxaliplatin in rectal cancer.
Recently, this method has been successtul in treating several
patients with unresectable LARC in our hospital. Here, we
report a representative case who underwent this method.
In addition, a concise review of the related literature is also
presented. We present the following article in accordance
with the CARE reporting checklist (available at https://
dx.doi.org/10.21037/apm-21-1881).

Case presentation
Patient information

Chief complaints

A 69-year-old female with a BMI of 21.32 kg/m’ was
admitted to the Department of Gastrointestinal Surgery of
our hospital on March 2, 2021, due to “vague hypogastralgia
for about 1 year, and changes in bowel habit for about
3 months”.

History of present illness

About 1 year prior, the patient experienced pain at rest in
the lower abdomen with no obvious causes. No specific
treatment was taken during this period. About 3 months
prior, the patient found that her stool became less in volume
and unformed in shape with no obvious predisposing causes.
The frequency of defecation was about 3—4 times a day. No
treatment was taken during this period.

History of past illness
The patient had a history of chronic gastritis for several
years and no treatment was taken.

Personal and family history
No specific personal and family history was provided.

Physical and endoscopic examinations
A rigid circumferential cauliflower neoplasm was detected

in the rectum by digital rectal examination, and its inferior
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margin from the anal verge was about 6 cm. No blood
remained on the fingertip after drawing the glove. The
biopsy of the lesion performed via endoscopic examination
demonstrated low differentiated rectal adenocarcinoma.

Laboratory examinations

The patient’s carcinoembryonic antigen (CEA) level was
18.27 ng/mL (reference value, 0-4.5 ng/mL) and cancer
antigen 125 (CA-125) level was 338.45 U/mL (reference
value, 0-35 U/mL).

Immaging examinations

Computed tomography (CT) and magnetic resonance
imaging (MRI) were routinely performed. CT revealed
that the rectal wall was irregularly thickened, and multiple
lymph node metastases were present in the perirectal area,
post-peritoneum, left pelvic wall, and left iliac region. MRI
demonstrated that the inferior margin of the tumor from
the anal verge was 8.1 cm, and the circumferential resection
margin (CRM) was positive. In addition, the vessels outside
the rectal wall had suspected invasion, and lymph node
metastases were present in the mesorectum, lateral to the
left internal obturator muscle, and the iliac region. Based on
the above examinations, the tumor was evaluated clinically

as ¢ I'4aN2MO, stage IIIB.

Treatments

After multidisciplinary treatment, neoadjuvant
chemoradiotherapy was recommended to the patient for
conversion therapy. Due to her financial situation and
physical condition, the patient only chose chemotherapy
for preoperative treatment. We recommended the
mFOLFOXG6 regimen to the patient according to the
National Comprehensive Cancer Network (NCCN)
guidelines. However, during the first chemotherapy
treatment, which started on March 9, 2021, the patient
had severe side effects of vomiting, despite tropisetron
being routinely given. Multidisciplinary treatment was
then carried out again to change the current regimen, and
intra-arterial chemoembolization combined with CAPEOX
chemotherapy was recommended and accepted by the
patient. The procedures were conducted following the
principles of the Declaration of Helsinki (as revised in 2013)
and in accordance with the ethical standards of our hospital.
The patient signed informed consent.

Ann Palliat Med 2021;10(8):9281-9287 | https://dx.doi.org/10.21037/apm-21-1881


https://dx.doi.org/10.21037/apm-21-1881
https://dx.doi.org/10.21037/apm-21-1881

Annals of Palliative Medicine, Vol 10, No 8 August 2021

9283

Figure 1 Images of this patient undergoing intra-arterial chemoembolization. (A) Inferior mesenteric artery angiography using ultra-fluid

lipiodol. (B) Post superior rectal artery chemoembolization.

Figure 2 Contrast-enhanced CT scan in this patient with locally advanced rectal cancer (LARC; cT4aN2MO), stage I1IB). (A) Before treatment,

the rectal wall was irregularly thickened, and multiple lymph nodes were displayed. (B) After intra-arterial chemoembolization and 3 months of

neoadjuvant chemotherapy, the scope of the neoplasm had shrunk, and the surrounding lymph nodes were distinctly reduced.

Two weeks later, intra-arterial chemoembolization
was performed by our experienced surgeons. Under local
anesthesia, the Seldinger technique was applied to insert
the catheter from the right femoral artery into the aorta.
After angiography using ultra-fluid lipiodol, the tumor
vessels were displayed and superselected (Figure 14). Then,
a microcatheter was inserted into the inferior mesenteric
artery via the catheter, and oxaliplatin (130 mg; based on
the body surface area, 85 mg/m”) mixed with normal saline
(50 mL) was infused into tumor arteries via the microcatheter,
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lasting for 10 minutes. After infusion, ultra-fluid lipiodol
was injected for embolism. The entire operation ended
after confirmation of embolism status under angiography
(Figure 1B). Then, the patient underwent neoadjuvant
chemotherapy with the CAPEOX regimen for 3 months, and
no obvious side effects occurred during this period.

After 3 months of neoadjuvant chemotherapy with the
CAPEOX regimen, CT and MRI were performed again to
re-evaluate the local conditions of the tumor. Compared
with the CT image before treatments (Figure 24), we found
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Figure 3 Pelvic MRI scan in this patient. (A) Before treatment, the vessels outside the rectal wall had suspected invasion by the neoplasm,

and multiple lymph nodes were displayed. (B) After preoperative treatment, the scope of the neoplasm had shrunk, the surrounding lymph

nodes were distinctly reduced, and a negative circumferential resection margin (CRM) was displayed.

in the current image that the surrounding lymph nodes of
the tumor were reduced in number and volume (Figure 2B).
And compared with the initial MRI image (Figure 3A), the
tumor had also shrunk distinctly with a negative CRM in
the current one (Figure 3B). We concluded that the tumor
was resectable, and the patient met the conditions for the
operation. Laparoscopic anterior resection with TME was
planned for 8 weeks later, and the patient is now in the
waiting period. After surgery, adjuvant chemotherapy with
the CAPEOX regimen will be routinely given.

Discussion

Surgery is a key step in the standard treatment of LARC,
and the ultimate purpose of preoperative treatments is to
create good preconditions for radical surgery (6). Therefore,
neoadjuvant chemoradiotherapy was firstly recommended
for LARC in the NCCN guidelines in 2007. Compared
with direct surgery, the advantages of neoadjuvant
chemoradiotherapy as a preoperative treatment have
been demonstrated. It promotes tumor downstaging and
increases the RO resection rate, which benefits postoperative
survival (3).

However, many patients with LARC still fail to meet the
operative conditions after neoadjuvant chemoradiotherapy.
The reasons are closely related to some disadvantages
of radiotherapy and chemotherapy. For radiotherapy,
surgery can be difficult to perform after irradiation
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due to its scarring or fibrotic effects (7,8). Meanwhile,
fluoropyrimidine-based chemotherapeutic drugs can act as
radiation-sensitizers, thus aggravating the above impact on
surgery (9). Consequently, some modified regimens have
been proposed which lower the intensity of neoadjuvant
chemoradiotherapy. Indeed, the FOWARC study (10)
indicated that chemotherapy with or without radiation
did not significantly improve the prognosis of patients
with LARC. As for chemotherapy, its low local drug
concentration and high systemic toxicity can lead to severe
systemic failure without tumor remission (11). Additionally,
since not all patients are sensitive to the selected drugs,
disease progression or even distant metastasis may occur
after such a long preparation (6 months recommended by
the NCCN guidelines).

With the development of interventional medicine, intra-
arterial chemotherapy has been applied in the treatment
of many malignant tumors and has achieved promising
results. For instance, as the routine approach for advanced
primary hepatocellular carcinoma (HCC), transarterial
chemoembolization (TACE) can significantly diminish the
tumor volume and achieve satisfactory surgical conditions and
prognosis (12). Based on the successful experience in HCC, we
designed this interventional treatment for the present case.

In this case, intra-arterial chemoembolization as
conversion therapy was carried out because of the late staging
(cT4aN2MO0) and poor operative field. The femoral artery is
usually chosen for intubation to the primary tumor of LARC.
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Through regional catheterization, the tumor supply artery
is superselected. High-concentration chemotherapeutic
drugs immediately reach the artery and fully contact the
tumors without any metabolism, thereby directly killing
the tumor cells. This method increases the local drug
concentration with lower systemic toxicity (13). Studies show
that compared with systemic intravenous chemotherapy,
regional intra-arterial chemotherapy can increase the
drug concentration around and inside the tumors dozens
of times (14,15). An increase in local drug concentration
will correspondingly increase its effect, as tumors are very
sensitive to its concentration (16). If it is doubled, the
lethality on tumor cells can be correspondingly increased
by more than 10 times (17). In contrast, the most significant
feature of systemic intravenous chemotherapy is that drugs
can stay in the body for a long time. However, it has been
reported that the effect of chemotherapeutic drugs is most
closely related to the concentration, but not to the staying
time (18). Therefore, after intra-arterial chemotherapy with
high-concentration drugs, the anti-tumor ability in local
tumors is more prominent than intravenous administration.
After infusion, the feeding arteries of tumors are usually
embolized with gelatin sponges, lipiodol, or other commonly
used embolic agents. Compared with infusion alone, adding
embolization has the following advantages: (I) it can slow
down the metabolism and excretion process of local drugs
by slowing blood flow velocities, thereby delaying the rapid
loss of drugs in a short period (19); (IT) due to the “sandwich”
sealing of the feeding arteries by embolic agents, drug
concentration in the tumor tissues is greatly increased, while
in the surrounding normal tissues it is much lower, thereby
further improving drug effects and minimizing its toxicity to
surrounding tissues (20); and (III) embolic agents can destroy
the blood-supplying vessels and obtain the synergistic effect
of cytotoxicity and ischemic necrosis (21).

Kimura et al. (22) reported a case of inoperable LARC
in which the sacrum was invaded. Cisplatin and mitomycin
were infused through the inferior mesenteric artery, followed
by concurrent chemoradiation. The conditions for surgical
resection were achieved, and RO resection was successfully
performed. Bini er /. (23) used chemoembolization with
embolic drug-eluting beads containing irinotecan (DEBIRI)
in 12 patients with LARC who were still unable to undergo
surgery after standard treatments. The cancerous symptoms
were alleviated to varying degrees. Among them, 4 cases had
promising effects and the tumors were significantly reduced.
Then, radical surgery was successfully performed. In fact,
the volume of tumors is closely related to the prognosis
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of rectal cancer, and patients with larger tumors (77 cm’
as the critical point) have a higher risk of local recurrence
and death (24). Huang et al. (25) reported 9 cases of locally
bulky unresectable rectal cancer, the largest of which was
136 mm in size. After intra-arterial chemotherapy combined
with concurrent chemoradiation, the volumes of the
tumors in all cases significantly shrunk. Subsequently, RO
resection was performed successfully among these originally
inoperable patients. Yang et /. (26) concluded that intra-
arterial chemoembolization with oxaliplatin plus concurrent
chemoradiotherapy as a neoadjuvant therapy provided
a better pathological remission rate versus conventional
treatments for LARC.

The above findings show that intra-arterial chemotherapy
has a significant ability to kill tumor cells, reduce the volume
of tumors, and remit local symptoms, thereby creating
good operative conditions. Therefore, the above advantages
of intra-arterial chemoembolization applied to patients
with LARC may also deliver potential value in improving
prognosis. In our prospective research, we aim to explore
some long-term indicators such as local recurrence rate,
distant metastasis rate, disease-free survival and overall
survival. In addition, it is also our idea to take advantage of this
method to reduce the frequency of preoperative treatments
and partly replace neoadjuvant chemoradiotherapy, thereby
improving the quality of life and prognosis of patients.

Conclusions

Preoperative intra-arterial chemoembolization is a novel
approach for the treatment of patients with LARC. To the
best of our knowledge, it has rarely been reported in western
countries, and this is the first literature review summarizing
the current situation of this method. This article may help
in finding new approaches facing unresectable or inoperable
LARC patients.
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