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Background: Rectal gastrointestinal stromal tumors (GISTs) are rare digestive tumors. The
treatment methods of rectal GISTs are diverse, while no standardized treatment was recom-
mended. The aim of this study was to report the treatment mode of rectal GISTs in our center.
Methods: Patients with pathologically confirmed rectal GISTs who received neoadjuvant
therapy and surgical resection were retrospectively collected. Perioperative complications
and long-term prognosis were evaluated.

Results: From January 2010 to December 2019, 36 patients were pathologically diagnosed
with primary rectal GISTs. After excluding patients who were treated with surgery or
imatinib alone, 21 patients received neoadjuvant therapy and surgery was enrolled. During
neoadjuvant treatment, tumors shrank significantly (6.53cm to 4.68cm, p<0.001) without
toxicities over grade 2. The total postoperative complication rate was 42.9% (all grade). RO
resection was achieved in 76.2% patients. Transanal resection had advantages on anus
preservation and postoperative recovery. No patients died during the follow-up period, 4
patients relapsed and the relapse-free survival was 81.0%.

Conclusion: The combination of neoadjuvant therapy and surgical resection was a safe and
effective treatment for rectal gastrointestinal stromal tumors.

Keywords: rectal gastrointestinal stromal tumors, GISTs, neoadjuvant therapy, surgical

resection

Introduction

Gastrointestinal stromal tumors (GISTs) occur anywhere in the digestive tract.
Rectal GISTs are rare, and the proportion is less than 5% of all GISTs.'”
Compared with GISTs occurring elsewhere, rectal GISTs are more malignant and
associated with poor prognosis.® Due to the low incidence, there were limited
randomized trial and large cohorts providing evidence for the treatment of rectal
GISTs. Current National Comprehensive Cancer Network (NCCN)* and European
Society of Medical Oncology (ESMO)’ guidelines recommended that all rectal
GISTs should be treated with surgery, but no clear recommendations were made
regarding the neoadjuvant treatment and surgical approach.

GISTs rarely have lymph node metastasis, thus lymph node dissection is usually
unnecessary. Transanal resection which is minimally invasive and has less compli-
cations was reported to be feasible in treating rectal GISTs.® As for cases with large
lesions, low anterior resection (LAR) or abdomino-perineal resection (APR) is still
required considering limited pelvic space.
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Since imatinib was approved for the treatment of
GISTs, it has been reported that neoadjuvant imatinib can
downsize tumors, improve patient OS and RFS and
increase  anus  preservation rate.” °  Moreover,
Neoadjuvant imatinib enables patients who cannot be
resected locally or even cannot be resected to achieve RO
resection by local resection.'®'' However, few studies
focused on the combination of neoadjuvant imatinib and
surgical resection.

In the present study, we reported a 10-year single-
center cohort that received neoadjuvant imatinib and sur-
gical resection and evaluated the safety and efficacy of this
treatment strategy. We present the following article in

accordance with the STROBE reporting checklist.

Patients and Methods

We retrospectively collected 50 patients with pathologi-
cally confirmed colorectal GISTs from 2010 to 2019 at
Zhongshan hospital. We excluded 14 patients for the fol-
lowing reasons: secondary GISTs from other sites (n=11),
colon GISTs (n=3). The rest of patients with localized
rectal GISTs were classified into three groups according
to the treatment method: neoadjuvant imatinib and surgery
(n=21); surgery alone (n=7), imatinib alone (n=8). The
study was approved by the ethics committee of Fudan
University Zhongshan Hospital and was performed
according to Good Clinical Practice guidelines and the
Declaration of Helsinki. Informed consent was signed by
all patients before study commencement.

The diagnosis of patients was based on pathology
review. Biopsy specimens were acquired before treatment
and were evaluated by experienced gastrointestinal pathol-
ogists. Tumor size was measured by pre-treatment imaging
examination. Risk classification was evaluated according
to the modified National Institutes of Health (NIH) con-
sensus criteria.'*'? Since both the mitotic counts based on
preoperative biopsies and the mitotic counts after neoad-
juvant therapy could not be used for risk stratification.
Tumor size >5 cm was classified as high risk and tumor
size <5 cm was reported as “unspecified”. Mutations in
c-kit exons 9, 11, 13 and 17 as well as PDGFRao. exons 12,
14 and 18 were detected by polymerase chain reaction
(PCR) and sequencing methods.

The response rate was assessed according to the
Response Evaluation Criteria In Solid Tumors (RECIST)
Criteria. Postoperative complications were classified
according to Clavien-Dindo classification. Toxicity asso-
ciated with neoadjuvant therapy was assessed using the

National Cancer Institute’s Common Terminology Criteria
for Adverse Events version 3.0.

All patients were followed up either at our institution
or in partnership with their referring institutions. Patients
who underwent neoadjuvant therapy and surgical resection
were recommended to receive adjuvant treatment for at
least 3 years. Abdominal-pelvic computed tomography
was carried out every three months in first 3 years, then
every six months until five years and annually for an
additional 5 years. The follow-up data were based on the
outpatient record, telephone calls were made when patients
have no updated outpatient follow-up records for more
than 6 months. Relapse-free survival (RFS) and overall
survival (OS) were calculated from the day of surgery.

Clinicopathological and treatment data, including age, sex,
tumor characteristics, RO resection rates, perioperative com-
plications, recurrence and survival were collected and ana-
lyzed. Statistical analysis was performed using a chi-squared
test or Fisher’s exact test as appropriate. Survival curves were
estimated by Kaplan—Meier method and compared using the
Log rank test. Commercial software (IBM SPSS Statistics 21;
SPSS, Chicago, IL, US) was used for statistical analysis (P <
0.05 was considered statistically significant).

Results

Patients and Tumors Characteristics
During the ten-year period, 36 patients were diagnosed with
primary rectal GISTs. (Figure 1) 21 of them underwent
neoadjuvant imatinib and surgery; 8 of them underwent
surgery alone, and the rest 8 patients underwent imatinib
alone. Among 21 patients receiving neoadjuvant therapy, 15
(71.4%) underwent transanal resection. The baseline char-
acteristics are shown in Table 1. Fifteen (71.4%) patients had
tumors larger than Scm and they were classified as high risk.
c-kit mutation was detected in 80.0% patients, while no
PDGFRA mutation was detected. Among 12 patients with
c-kit mutation, most had exon 11 mutation (10/12). The rest
2 patients, 1 had exon 13 mutation, another had both exon 11
and 13 mutations. The incidence of risk factors, including
tumor size and mitotic count, were not significantly different
between patients who underwent transanal and non-
transanal surgery.

Neoadjuvant Therapy

Twenty-one patients underwent neoadjuvant therapy. The
mean duration of neoadjuvant treatment was 10.6 months.
According to RESIST Criteria, PR was observed in 13
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Figure | Diagram of the study.

Non-Transanal resection

Abbreviations: GISTs, gastrointestinal stromal tumors; IM, imatinib.

patients (61.9%), SD in 7 patients (33.3%) and PD in 1
patient (4.8%). The overall response rate (ORR) was
61.9% and the disease control rate (DCR) was 95.2%.

During neoadjuvant treatment, the mean tumor size was

(p<0.001). (Figure 2) Adverse events occurred to 4
patients (19.0%) during neoadjuvant therapy. 75% were
grade [-II according to CTCAE 3.0. Eyelid edema was the
most common adverse event. Table 2. One patient with-

decreased from 6.53cm#2.45cm to 4.68cm=1.53cm  drew imatinib and switched to sunitinib due to allergy.

Table | Baseline Characteristics of Patients Undergoing Neoadjuvant Therapy

Neoadjuvant Therapy n=21 Transanal Resection n=15 Non-Transanal Resection N=6 P value
Age 0.146
<60 13 (61.9) 11 (73.3) 2 (33.3)
>60 8 (38.1) 4 (26.7) 4 (66.7)
Sex 0.336
Male 13 (61.9) 8 (53.3) 5(83.3)
Female 8 (38.1) 7 (46.7) 1 (16.7)
Tumor size 0.818
<2cm 0 0 0
2-5cm 6 (28.6) 5(33.3) 1 (16.7)
5-10cm 12 (57.1) 8 (53.3) 4 (66.7)
>10cm 3 (14.3) 2 (13.3) 1 (16.7)
Risk grade 0.623
High 15 (71.4) 10 (66.7) 5(83.3)
Unspecified* 6 (28.6) 5(33.3) 1 (0.0)
Gene status®* 1.000
c-kit mutation 12/15 91 3/4
PDGFRA mutation 0/15 0/11 0/3

Notes: *Patients without reliable mitotic counts and tumors < 5 cm were stratified as unspecified. **c-kit/PDGFRA mutation tests were not performed in six patients.
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Figure 2 The maximum diameter of rectal GISTs before and after neoadjuvant
therapy.
Abbreviations: GISTs, gastrointestinal stromal tumors; IM, imatinib.

Surgical Treatment
Fifteen patients underwent transanal resection. Among
patients underwent non-transanal resection, 4 underwent
low anterior resection and 2 underwent abdomino-perineal
resection. Compared with non-transanal resection, transa-
nal resection was associated with more anus preservation
and less prevention stoma. Transanal resection achieved
RO resection in 66.7% patients. No tumor rupture occurred
in any group. Seventeen of 21 patients (81.0%) had the
mitotic counts <5/HPF and 16 of 21 patients (76.2%)
had tumor viability <50%.

patients Postoperative

Table 2 Efficacy and Safety of Neoadjuvant Therapy

complications occurred to 8 patients (38.1%). Table 3.
Complications more than Clavien-Dindo grade 3 were
not observed. The fasting time (2.9d vs 4.7d), indwelling
catheterization time (3.0d vs 7.8d) and hospital stay time
(6.2d vs 9.3d) in the transanal resection group were shorter
than that of non-transanal group. After surgical resection,
10 of 21 (47.6%) patients received the adjuvant treatment
as recommended.

Long-Term Outcomes

During the median follow-up of 37 months, 4 patients
(19.0%) relapsed and no patient died. The RFS rate was
81%. (Figure 3) The characteristics of these 4 patients are
shown in Table 4. Three patients had local recurrence and
1 patient had liver and abdomen metastasis. Among them,
1 patient did not receive adjuvant IM because of patient
choice, 2 patients stopped IM therapy before relapsed and
1 patient persisted IM therapy and converted to sunitinib
after relapsed. The median adjuvant therapy duration was
17 months and the median interval between drug with-
drawal and recurrence was 21 months.

Discussion

Neoadjuvant imatinib in rectal GISTs was firstly reported
in 2005."* However, due to the low incidence of rectal
GISTs, the evidence of neoadjuvant therapy was derived

15,1
from case reports'>'°

and the subgroup analyses of cohort
studies'®!'”'® for this specific site. Few studies focused on
the efficacy and safety of the combination of neoadjuvant
therapy and surgical resection. Due to absence of high-
level evidence, current National Comprehensive Cancer
Network (NCCN)* and European Society of Medical
Oncology (ESMO)® guidelines still not had clear recom-
mendation on the indication of neoadjuvant imatinib for
rectal GISTs. The current study reported the ten-year
experience of the neoadjuvant therapy in our center and
proved the efficacy and safety of the combination of
neoadjuvant therapy and surgical resection.

The efficacy of imatinib treatment has been verified.
The DCR in the current study was 95.2%, which was
consistent with previous studies.'”'® Due to the hetero-
geneity of baseline characteristics, it has been reported that
the response rate of imatinib treatment was from 60% to
100%.”'72°2% Neoadjuvant therapy enabled transanal
resection in 8 patients who had tumors larger than 5cm
and 2 patients who had tumors larger than 10cm. They
might have undergone LAR or APR without neoadjuvant
therapy. Seven (70%) of them were RO resected by local

Neoadjuvant Therapy n=21

Neoadjuvant regimen

Imatinib 20 (95.2)

Imatinib+sunitinib 1 (4.8)
Treatment response

PR 13 (61.9)

SD 7 (33.3)

PD | (4.8)
Adverse event

Eyelid edema 2 (9.5

Dermatitis 1 (4.8)

Allergy | (4.8)
CTCAE grade

-l 3 (14.3)

>l 1 (4.8)
Treatment duration

<6 months 5(23.8)

>6 months 16 (76.2)
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Table 3 Surgical and Postoperative Outcomes

Neoadjuvant Therapy Transanal Resection Non-Transanal Resection P value
n=21 n=15 N=6
Resection approach NA
Transanal 15 (71.4) 15 (100.0) NA
LAR 4 (19.0) NA 4 (66.7)
APR 2 (9.5) NA 2 (333)
Anus preservation 19 (90.5) 15 (100.0) 4 (66.7) 0.071
Preventive stoma 4 (19.0) 1 (6.7) 3 (50.0) 0.053
Margin status 0.262
RO 16 (76.2) 10 (66.7) 6 (100.0)
RI 5(23.8) 5(333) 0 (0.0
Mitotic count 0.544
<5/HPF 17 (81.0) 13 (86.7) 4 (66.7)
>5/HPF 4 (19.0) 2(133) 2 (333)
Tumor viability 0.598
<50% 16 (76.2) 12 (80.0) 4 (66.7)
>50% 5(23.8) 3 (20.0) 2 (333)
Complications 8 (38.1) 6 (40.0) 2 (333) 1.000
Urinary tract infections | (4.8) 1 (6.7) 0
Abdominal infection 2 (9.5) 2 (13.3) 0
Pneumonia | (4.8) 1 (6.7) 0
Postoperative fever* 4 (19.0) 2 (13.3) 2 (33.3)
Clavien-Dindo Grade 1.000
| 2 (9.5) 1 (6.7) 1 (16.7)
1l 6 (28.6) 5(333) 1 (16.7)
1] | (4.8) 1 (6.7) 0
>l 0 0 0
Time to liquid diet (d) 4.5+3.6 29+1.3 4.7+2.8 0.094
Time to semi-liquid diet (d) 7.8%3.6 6.9£2.7 72426 0.850
Indwelling catheterization time | 6.3+5.6 3.0%1.1 7.8+2.5 0.000
(d)
Hospital stays (d) 10.2+9.9 6.2+53 9.3%£2.8 0.202

Note: *Postoperative fever: Body temperature was higher than 38 degrees (with elevated white blood cells), but the infection site was unclear.

resection. Besides, in 13 patients, the tumor was less than
Scm from the anal margin. They might have received LAR
or even APR, but after neoadjuvant therapy, their tumors
shrank and were resected transanally.

It has been reported that the most common adverse
events of imatinib were fluid retention, nausea, fatigue,
skin rash.?®> Eyelid edema was the most common adverse
event in our cohort. Allergy occurred in 1 patient and
imatinib was then replaced by sunitinib. To our knowl-
edge, this was the first study that reported the adverse

events of neoadjuvant therapy in rectal GISTs. The results
of this study proved that the neoadjuvant treatment of
rectal GISTs was safe. The optimal duration of neoadju-
vant therapy remains controversial.”!” The treatment dura-
tion in our cohort was 10.6+7.8 months. The decision of
surgical resection was made by our multidisciplinary team.
In the experience of our center, the optimal response may
require at least 6 months.

It has been reported that neoadjuvant therapy did not
increase the complications of surgery in all-site GISTs.**
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Figure 3 The recurrence free survival of all patients.

In rectal GISTs, the postoperative complications were
17.2%-33%.7%*° The complication rate (38.1%) of current
study was higher than the previous studies. However, no
complications more than Clavien-Dindo grade 3 was
observed. This indicated that the combination of neoadju-
vant therapy and resection was safe. The complication rate
was not significantly different between transanal and non-
transanal resection. However, consistent with previous
study,® transanal resection had advantages on anus preser-
vation and postoperative recovery. In the current study,
local excision of GISTs were all achieved by transanal
approach and segmental resection were achieved transab-
dominally. As for operation methods, Lee et al reported
the robotic transabdominal local excision?’ and the com-
bination of transabdominal resection and transanal exci-
sion in treating rectal GISTs has been reported more
recently.”® These new surgical approaches might be able
to reduce intra-operative injury (robotic resection) or
resect large tumors that are difficult to be resected trans-
anally (the combination of transabdominal and transanal
resection). However, these studies had limited sample size
or was even a case report. The efficacy and safety of

Table 4 Clinical Characteristics of Patients Who Relapsed

transanal resection and these new approaches need to be
compared in further study.

For long-term outcomes, previous studies that covered
patients undergoing neoadjuvant therapy reported the RFS
from 77.8% to 100.0%.'7"'° Our cohort that had a long
follow-up period of 37 months has 100.0% OS and 81.0%
RFS. Yang et al® reported that DFS and OS were not
significantly different between the transanal and non-
transanal group. But the neoadjuvant therapy and the risk
grade were not balanced between these two groups in their
research. The current studies had balanced baseline charac-
teristics and got same results. Neoadjuvant therapy enabled
transanal RO resection for patients with large lesions. But it
is worth noting that patients who had local recurrence were
all in the transanal group. Whether transanal resection can
achieve the same long-term outcomes as non-transanal
resection needs to be confirmed by large sample studies.
Recently, several studies that including all GISTs reported
that R1 resection did not negatively influence prognosis
when excluded tumor rupture.*’>' In the current study
focused on rectal GISTs, we came to a similar result that
the recurrence rates of RO and R1 resection were not sig-
nificantly different (18.8% vs 20.0%, p=1.000).

PDGFRA mutation was not observed in cases of the
current study. It has been reported that the rate of
PDGFRA mutation in rectal GISTs was from 0% to
9%,3 2734 lower than that of gastric or intestinal GISTs
(about 12%).35’36 PDGFRA mutation was considered to
be one of the earliest events in GISTs. Whether the differ-
ence in PDGFRA mutation rate was due to different driven
gene and signaling pathway in rectal GISTs or was simply
an accidental phenomenon caused by the limited sample
size need further studies.

This study has some limitations. First, this is a single
center retrospective study. The results might be affected by
selecting bias. A multi-center prospective study would be

better to be conducted. Second, with the limitation of sample

Neoadjuvant Therapy Resection Mitotic RO Risk Grade | Adjuvant Relapse Site
Response Approach Count Resection Therapy
PR Transanal resection 15/50 RO High 0 Local
PR Transanal resection <5/50 RO Low | Local
PD LAR 12/50 RO High | Liver, abdomen
SD Transanal resection <5/50 RI Intermediate | | Local
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size, the statistic power was limited. It is necessary to validate
the long-term outcomes with larger samples in the future.

In summary, neoadjuvant therapy was safe and could
downsize the tumor. After neoadjuvant therapy, most
tumors could be resected locally. The surgical resection
after neoadjuvant therapy was safe and had a satisfactory
rate of RO resection. Compared to non-transanal resection,
transanal resection had advantages on anus preservation
and postoperative recovery. The combination of neoadju-
vant therapy and surgical resection could achieve rela-
tively good long-term outcomes.
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