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Abstract

Background The role of tyrosine kinase inhibitors (TKI) in the neoadjuvant setting and the optimal duration of therapy
remains poorly defined. As such, we aim to evaluate the impact of neoadjuvant TKI on oncological and functional outcomes
in our cohort of patients with rectal GISTs.

Methods A retrospective analysis of 36 consecutive patients who underwent treatment for rectal GIST at the National Cancer
Centre Singapore from February 1996 to October 2017 was analysed. Surgical, recurrence and survival outcomes between
the groups who underwent neoadjuvant therapy and those who underwent upfront surgery were compared.

Results Patients who received neoadjuvant treatment had significantly larger tumours (median size 7.1 vs. 6.0 cm, p =0.04)
and lower mitotic count (> 10 per 50 HPF, 14 vs. 70%, p =0.03) when compared with the non-neoadjuvant group. With
TKI pre-treatment (median duration 8.8 months), majority of patients (82%) achieved at least partial response to the therapy
coupled with a significant downsizing effect of up to 39% (median size of 7.1-3.6 cm), resulting in similar rates of sphincter-
sparing surgery (75 vs. 76%, p=0.94) when compared with the non-neoadjuvant group. In general, neoadjuvant group had
lower rates of local recurrence (0 vs. 69%, p =0.04) and higher overall survival (7.4 vs. 5.7 years, p=0.03) as compared to
the non-neoadjuvant group.

Conclusions Neoadjuvant TKI has the benefit of downsizing unresectable rectal GIST to benefit from sphincter-sparing
procedure and also confers protection against local recurrence and improves overall survival.
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Introduction
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grace.tan.h.c@singhealth.com.sg Gastrointestinal stromal tumours (GISTs) belong to a spec-
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trum of mesenchymal tumours that range from indolent
tumours to malignant sarcomas. After acquiring a mutation
in the tyrosine kinase receptor c-KIT (CD117), the intersti-
tial cells of Cajal (ICC), which are located in the myenteric
plexus in the gastrointestinal wall and serve as a pacemaker
of the gut, lose normal growth control and result in tumour
formation [1]. The most common site of GISTs is the stom-
ach, while rectal GISTs are rare and occur in only 5% of
patients.

Approximately half of the patients at first presentation
are not eligible for curative surgical resection due to the
presence of metastatic disease [2]. Even with RO resection,
one-third of the patients develop local recurrence illustrat-
ing the need for systemic therapy to manage this disease
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[3]. Imatinib is a KIT and PDGFR-a receptor tyrosine
kinases inhibitor, which are pathophysiological drivers of
GISTs. Imatinib occupies the ATP-binding site of tyrosine
kinase receptor to prevent autophosphorylation leading to
proliferation arrest and apoptosis. This leads to the mor-
phological finding of extensive sclerosis and hyalinization
with scattered shrunken tumour cells in the previous viable
cells. Before the introduction of imatinib, median survival
for patients with GIST ranged from 10 to 20 months [4].
With the advent of imatinib, median survival increased to
51-57 months [5]. Currently, imatinib is approved as a first-
line systemic treatment for KIT-positive unresectable and/
or metastatic GISTs and has revolutionized their treatment.

Unlike its gastric counterpart, rectal GISTs have the worst
clinical outcomes and poorest prognosis [6]. Although small
rectal GISTs are amenable to local excision with sphincter
preservation, a larger tumour size may preclude the ability
to perform a function preserving surgery. Reported response
rates to neoadjuvant imatinib range from 20 to 80% [7]. In
the anatomically challenging pelvis, such good response rep-
resents a good opportunity to downsize rectal GISTs thereby
reducing the risk of intraoperative tumour rupture and surgi-
cal morbidity while improving sphincter—preservation rates.
Several small retrospective series have also shown the effec-
tiveness of preoperative imatinib in improving local disease-
free survival (DFS), DFS and overall survival (OS) [8].

This study aims to find out the clinical profile of patients
with rectal GIST in our local population and determine if
neoadjuvant TKI prior to surgery improves the outcomes
for this rare disease.

Patient and methods

The data were retrospectively collected from a prospective
database of patients who underwent treatment for rectal
GIST at the National Cancer Centre Singapore from Febru-
ary 1996 to October 2017. The conduct of the study was
approved by the SingHealth Centralized Institutional Review
Board (CIRB 2018/3065). A total of 36 consecutive patients
were accrued and analysed. Preoperative parameters such as
patients’ age, gender, race and ECOG status were analyzed.

All patients had a histological diagnosis of GIST and
underwent preoperative imaging with a Computed Tomogra-
phy (CT) scan of the chest, abdomen and pelvis or a Positron
Emission Tomography (PET)-CT scan. Patients with distal
metastatic disease were excluded from the analysis. Primary
tumour size, mitotic count, stage according to NIH-Fletcher
risk classification, imaging and endoscopic findings were
reviewed and discussed at a multidisciplinary tumour board
meeting [9].

Reasons for the recommendation of neoadjuvant ther-
apy were collated. Patients recommended for neoadjuvant
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therapy had unresectable tumours (i.e. gross invasion into
vital structures) or borderline resectable tumours in close
proximity to vital structures such as the anal sphincter. In
addition, they had to be of Eastern Cooperative Oncology
Group (ECOG) status 0 or 1 prior to receiving neoadjuvant
therapy. The dose, duration and tumour response to neoad-
juvant therapy were evaluated with the Response Evaluation
Criteria in Solid Tumours (RECIST) criteria based on the
CT scan performed after completion of neoadjuvant therapy
[10]. Patients who underwent neoadjuvant therapy and expe-
rienced progressive disease or developed distal metastases
were not offered curative surgery.

Patients who underwent upfront surgery without neoad-
juvant therapy were labelled as the non-neoadjuvant group.
There were patients from the non-neoadjuvant group who
were offered but did not undergo surgery, due to lack of
consent or defaulted surgery. The type of surgery, residual
tumour (R) classification and surgical complications were
tabulated. Duration and response to adjuvant imatinib,
together with the DFS and OS, were also compared between
the neoadjuvant and non-neoadjuvant group. DFS is defined
as all GISTs cancer events including local, regional and dis-
tant relapse; second malignancies and deaths without recur-
rence were censored. OS is defined as all deaths including
those without recurrence.

Categorical variables were analyzed using the chi-square
test or Fisher’s exact test when cell sizes are small (<5).
Haldane’s approximation was utilized by adding a constant
of 0.5 to each cell if any observed frequencies were 0. The
two-sample ¢ test was used for normally distributed continu-
ous variables while the Mann—Whitney U test was used for
non-parametric continuous variable. p < 0.05 was considered
statistically significant. Statistical analysis was performed on
SPSS version 19.0.

Results

There were 11 patients in the neoadjuvant group and 25 in
the non-neoadjuvaunt group. The demographics between the
two groups are generally comparable (Table 1). At presen-
tation, patients who received neoadjuvant therapy had sig-
nificantly larger tumour (median size > 10 cm, 33 vs. 0%,
p=0.04) and lower mitotic count (> 10 per 50 HPF, 14 vs.
70%, p=0.03) as compared to patients who did not receive
neoadjuvant therapy.

Neoadjuvant imatinib use

The top reasons for neoadjuvant therapy were due to an
unresectable tumour (55%) or high morbidity surgery
(36%) (Table 2). Most patients received 8.8 months (median
months 4.5-33.9) of neoadjuvant imatinib at 400 mg or
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Table 1 Demographics of non-neoadjuvant and neoadjuvant group Table 2 Descriptive analysis of neoadjuvant group

Results Non-neoadjuvant  Neoadjuvant group p value Neoadjuvant group

group
(n=11)
(n=25 =11 Results % (n)
% (n) % (n)
Reason for initiation

Age (Median 58 (37t087) 60 (32t076)  0.87 Unresectable 55% 6/11)
year) High morbidity surgery 36% 4/11)

Female 40% (10/25) 46%  (5/11) 0.76 Does of imatinib

Race 0.76 400 mg 73% /11
Chinese 84% (21/25) 91% (10/11) 300 mg 27% (3/11)

Malay 12% (3/25) 9% (/11 Duration (Median months) 8.8 (45 10 33.9)

Indian 4% (1/25) 0%  (0/11) Response to imatinib

ECOG 0.18 Complete response 9% (1/11)

0 1% (I7) 100% (7/7) Partial response 82% 9/11)
1 29% 2I7) 0% /7 No response 9% (1/11)
22 0% O/7) 0% ©/7) Progressive disease 0% 0/11)

CKIT mutation 0.60 Post-neoadjuvant size (Median cm) 3.6 (2.6t0 11.0)
Wild type 7% (14 0%  (U/1D) Size reduction (Median cm, %) 27.39%  (0-6.1,0-61%)
Exon 9 14% (2/14) 9%  (1/11)

Exon 11 79% (11/14) 91% (10/11)

Size Mediancm) 6.0 (1.2t010.0) 7.1  (2.6to 11.5) 0.04*
<2 19% (3/19) 0%  (0/9) consisting of ruptured or perforated tumour resulting
>2-<5 26% (5/19) 22%  (2/9) in local and distal recurrence (50% of which were peri-
>5-<10 58% (11/19) 44%  (4/9) toneal recurrence) while the neoadjuvant group had no
>10 0% (0/19) 33% (3/9) intraoperative complications and only developed one case

Mitotic counts 0.03* of rectosigmoid fistula that was managed with a transa-
0-5 per 50 HPF  20% (4/20) 1%  (5/7) nal excision. All patients in the non-neoadjuvant group
610 per 50 HPF  10% (2/20) 14% (1/7) who did not undergo surgery only had biopsies to confirm
>10per 50 HPF  70% (14/20) 14%  (1/7) the diagnosis and subsequently defaulted follow-up. In

NIH-Fletcher risk 0.47 terms of CKIT exon 9 mutation, the neoadjuvant group
classification was able to achieve better rates of RO resection (100 vs.
Very low/low 11% (2/19) 25%  (218) 50%), with lower rates of overall recurrence (100 vs.
Intermediate 19% (3/19) 25%  (2/8) 50%) as compared to the non-neoadjuvant group. There
High 74% (14/19) 50%  (4/8) was no difference in terms of the use of sphincter-sparing

ECOG Eastern Cooperative Oncology Group

300 mg (73 vs. 27%). Based on RECIST, majority of patients
had at least a partial response to neoadjuvant therapy (82%)
resulting in median size reduction of 2.7 cm or 39% size
reduction.

Surgical Outcomes after Neoadjuvant Gleevec.

Between the neoadjuvant and non-neoadjuvant groups,
both groups underwent similar rates of resection (73 vs.
88%, p=0.26) and stoma creation (45 vs. 40%, p=0.76),
that was sphincter preserving (75 vs. 76%, p=0.94), via
a minimally surgical approach (26 vs. 34%, p=0.55)
(Table 3). Although it did not reach statistical significance,
the neoadjuvant group achieved greater RO resection (71.4
vs. 56%, p=0.47) and had fewer surgical complications
(9 vs. 16%, p=0.58). Importantly, the non-neoadjuvant
group experienced intraoperative complications (16%)

approach (100 vs. 100%), surgical complications (0 vs.
0%) and 1-year overall survival (100 vs. 100%) between
both groups. Keeping in mind the inherent limitation of
running subgroup analysis in such a small population (2
in the non-neoadjuvant group and 1 in the neoadjuvant
group), pooled data from various institutions of this rare
tumour may better facilitate subgroup analysis to find out
if the type of mutation affects the prognosis in the setting
of neoadjuvant therapy.

Adjuvant Therapy Post-resection.

Although both the neoadjuvant and non-neoadjuvant
therapy groups underwent adjuvant therapy (60 vs. 40%,
p=0.28), the neoadjuvant group underwent a shorter dura-
tion of adjuvant therapy (2.1 vs. 3.0 years, p=0.41) and
achieved greater rates of complete response (83 vs. 30%,
p=0.22) based on RECIST, though it did not achieve sta-
tistical significance (Table 3). In addition, the total duration
of imatinib (accounting for both neoadjuvant and adjuvant)
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Table 3 Outcome of non-

N . Results Non-neoadjuvant group Neoadjuvant group p value
neoadjuvant and neoadjuvant
group (n=25) (n=11)
% (n) % (n)

Surgical resection 88% (22/25) 73% (8/11) 0.26

Surgical approach 0.55
Transanal 29% (6/21) 13% (1/8)

Laparoscopic 5% (1/21) 13% (1/8)
Open 67% (14/21) 75% (6/8)

Extend of surgery
Sphincter sparing 76% (16/21) 75% (6/8) 0.94
Stoma creation 40% (10/25) 45% (5/11) 0.76

Extend of resection 0.47
RO 56% (10/18) 71.4% 517
R1 44% (8/18) 29% /7

Surgical complications 16% (4/25) 9% (1/11) 0.58
Ruptured tumour 50% (2/4) 0% o/1)

Perforated tumour 50% 2/4) 0% (0/1)
Fistula 0% (0/4) 100% /)

Adjuvant therapy 40% (10/25) 60% (6/10) 0.28

Dose of adjuvant imatinib 0.23
400 mg 100% (8/8) 83% (5/6)

300 mg 0% (0/8) 17% (1/6)

Duration of imatinib 3.0 (0.3t06.2) 2.1 (0.3t02.5) 0.41

(Median year)

Total duration of imatinib 3.1 (0.3t06.2) 2.0 (0.3t03.1) 0.40

(Median year)

Response to imatinib 0.22
Complete response 30% (3/10) 83% (5/6)
Partial response 10% (1/10) 0% (0/6)
No response 10% (1/10) 0% (0/6)
Progressive disease 50% (5/10) 17% (1/6)

were comparable between both groups (2.0 vs. 3.1 median
years, p =0.40).

Recurrence and survival outcomes

The recurrence rate for the neoadjuvant group was sta-
tistically lower than the non-neoadjuvant group (18 vs.
64%, p=0.01), with the former having a lower rate of local
recurrence (0 vs. 69%, p=0.04) (Table 4). There were no
cases of local recurrence in the neoadjuvant group while
the median time to local recurrence in the non-neoadjuvant
group was 3.9 years. On the other hand, the median time to
distant recurrence in the neoadjuvant and non-neoadjuvant
groups were comparable (3.3 vs. 3.6 years, p=0.63). For
both groups, all recurrence cases did not undergo surgical
treatment. Instead, adjuvant chemotherapy was restarted
in 75% (12/16) and 100% (2/2) in the neoadjuvant group.
Unfortunately, 7 patients are still currently undergoing
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therapy and we are unable to run further analysis to evalu-
ate the efficacy of the treatment. There were 2 neoadju-
vant cases that experienced tumour recurrence, specifi-
cally distal recurrence involving the liver and peritoneum.
Both cases had CKIT exon 11 mutation and experienced
recurrence at 3.4 and 3.3 year after the initial surgery,
respectively. Both cases are still undergoing imatinib
therapy. The neoadjuvant group had a longer OS (7.4 vs.
5.7 years, p=0.03) as compared to the non-neoadjuvant
group (Fig. 1). Although it did not achieve statistically sig-
nificance, the early 1-year DFS (100 vs. 94%, p=0.72) and
OS (100 vs. 100%) and 3-year DFS (100 vs. 75%, p =0.42)
and OS (91 vs. 84%, p=0.59) between the neoadjuvant
and non-neoadjuvant groups were similarly high. At the
5-year mark, the neoadjuvant group had poorer DFS (0 vs.
31%, p=0.35), but had better OS (82 vs. 68%, p=0.39) as
compared to the non-neoadjuvant group.
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Table4 Survival gnd recurrence Results Non-neoadjuvant group Neoadjuvant group p value
data of non-neoadjuvant and
neoadjuvant group (n=25) (n=11)
% (n) % (n)
Recurrence 64% (16/25) 18% (2/11) 0.01%*
Local 69% (11/16) 0% (072) 0.04*
Distal 63% (10/16) 100% 212) 0.29
Site of distal metastasis 0.30
Liver 50% (5/10) 50% 172)
Peritoneal 10% (1/10) 50% 172)
Multiple 40% (4/10) 0% 0/2)
Time to local recurrence 3.9 (0.91t0 15.1) - -
(Median year)
Time to distal recurrence 3.6 (0.9t010.4) 33 (3.3t03.4) 0.63
(Median year)
1-year disease-free interval 94% (15/16) 100% 212) 0.72
3-year disease-free interval 75% (12/16) 100% 212) 0.42
5-year disease-free interval 31% (5/16) 0% 0/2) 0.35
Overall survival 5.7 (1.5t0 13.5) 7.4 (1.7 t0 20.3) 0.03*
(Median year)
1-year overall survival 100% (25/25) 100% (11/11) -
3-year overall survival 84% (21/25) 91% (10/11) 0.59
5-year overall survival 68% (17/25) 82% 9/11) 0.39

Discussion

The applicability of imatinib for the treatment of GIST in
the neoadjuvant setting is an area of huge research inter-
est. The National Comprehensive Cancer Network recom-
mends neoadjuvant systemic therapy for borderline-resect-
able or oligometastatic metastatic GIST on a case-to-case
basis [11]. It recommends that preoperative imatinib treat-
ment should be considered if abdominoperineal resection
or multivisceral resection is necessary to achieve a nega-
tive resection margin. On the other hand, the European
Society for Medical Oncology guidelines recommend
neoadjuvant therapy if RO resection is feasible, achieved
by less mutilating surgery, safer surgical procedure, lesser
blood loss and lower risk of tumour rupture [12].
However, the inclusion criteria and optimal duration for
neoadjuvant therapy remain poorly defined. Some studies
have recommended a tumour size cut-off of 5 cm to initi-
ate preoperative imatinib therapy while other studies have
recommended initiation in high-risk tumours [3, 8, 13-16].
RTOG 0132/ACRIN 6665 study recommended duration of
8—-12 weeks of preoperative therapy while other smaller
studies saw benefit for treatment duration of 6—15 months
[3, 14, 15, 17-20]. Besides having no definitive informa-
tion on the length of neoadjuvant therapy, there is also
a paucity of data on the ideal clinical endpoint. Based on
the limited data that were published, a final tumour size

of 1.8-6.9 cm after 19-63% reduction conferred surgical
and/or survival benefit [14, 16, 20-26].

Our study’s findings may provide further insights insofar
as to aid the future development of a neoadjuvant therapy
guidelines. We found that patients who received neoadjuvant
therapy had larger tumours (7.1 vs. 6.0 cm, p=0.04) with
lower mitotic count (71 vs. 20% of 0—5 mitotic count per
50 HPF, p=0.03) as compared to those who had no neo-
adjuvant therapy. A duration of 8.8 months of neoadjuvant
therapy was useful in downsizing tumour to a median size
of 3.6 cm after a 2.7 cm or 39% size reduction to improve
resectability to the extent of achieving RO resection, with
low complications and improvements in sphincter-sparing
rates. Neoadjuvant TKI improved the eligibility of sphincter-
sparing procedures to the level that was comparable to the
non-neoadjuvant group for patients who were considered
to be surgically inoperable or challenging. Notably, neo-
adjuvant therapy generally conferred protection from local
recurrence and improved OS regardless of tumour size and
tumour risk stratification.

In reported literature, the mean size of GIST ranges from
10 to 13 cm with those greater than 5 cm more likely to be
symptomatic (e.g. bleeding and abdominal pain) [1, 27]. On
the other hand, due to the paucity of space in the pelvis, rec-
tal GIST tends to become symptomatic at a smaller size and
present with a mean size of 4.8 cm [15]. The high mitotic
activity in rectal GISTs remains the main determinant fac-
tor in their risk categorization (not their size). In addition,
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Fig. 1 Kaplan—Meier a overall survival (p=0.03) and b disease-free
interval (p =0.13) between neoadjuvant and non-neoadjuvant groups

a predominance of rectal GISTs has KIT exon 11 deletions,
which has been linked to adverse outcomes [28]. Interest-
ingly, we found out that the patients who had neoadjuvant
therapy had initial lower mitotic count, which suggested that
they might be inherently less aggressive as compared to the
non-neoadjuvant as evident by lower high-risk tumours by
NIH-Fletcher risk classification (50 vs. 74%, p=0.47).
Surgical resection with negative margins represents the
most effective chance of long-term survival in patients with
non-metastatic, low-risk GISTs [12]. Likewise, the main-
stay of treatment for rectal GISTs is complete resection
with clear margins without mandatory lymph node dissec-
tion (lymphatic metastases are exceedingly rare). There is
good clinical outcome in general for resectable tumours
but it is accompanied with a high rate of recurrence and
metastasis within 2 years [6]. Owing to the rarity of rec-
tal GIST, no standard surgical treatment exists for tumours
localized in the rectum. Conventional surgical methods to
treat rectal GISTs include abdominoperineal resection, total
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exenteration and anterior resection. A large proportion of
rectal GIST is also accessible to local excision via transa-
nal, transsacral or transvaginal approaches. Local excision
has been reported to decrease the risk of peritoneal recur-
rence as it preserves the integrity of the peritoneum at the
rectosigmoid junction. The choice of procedure depends
on the location; tumour size, extent and the probability in
achieving clear margins. In anatomical challenging cases
due to tumour size, location and relationship with pelvic
structures, abdominoperineal or multivisceral resections
may be performed, but raises the problem of sphincter
preservation. Extensive surgery may result in considerable
functional morbidity. Therefore, it is important to consider
the balance of radical resection with the preservation of the
anal, urinary and sexual function in the surgical treatment of
rectal GIST. Generally, wide margins are not necessary if a
clear resection margin is obtained. Although extended sur-
gery achieves more RO resection compared with conserva-
tive surgery, the rate of tumour recurrence is comparable
between both groups as illustrated by the study by Khalifa
et al. who reported no difference in survival rates between
local excision and abdominoperineal resection for patients
with rectal GISTs [29].

Adjuvant imatinib following surgery is well established
for high risk GISTs. According to two independent high-
impact studies conducted by Joensuu et al. and Mietinen
et al., the initiation of adjuvant imatinib for high-risk rec-
tal GIST to decrease the risk of recurrence and metastasis
is recommended [30, 31]. In addition, incomplete surgical
resection or intraoperative tumour rupture are also common
reasons for patients to start adjuvant imatinib postopera-
tively. Unlike the duration of neoadjuvant therapy, the opti-
mal duration for adjuvant therapy has been defined as 3 years
[31]. The need for adjuvant therapy for patients with low-
risk GIST who respond to neoadjuvant imatinib and have
undergone complete surgical resection remains unanswered.

In this study, we found that neoadjuvant therapy enabled
a modification in tumour size and/or density to permit the
utility of minimally invasive sphincter-sparing surgery in
36% of our patients. It is important to note that resistance
to relevant secondary mutations may occur after neoadju-
vant therapy and hence the duration of treatment should be
as short as possible to facilitate timely complete resection
[32]. Neoadjuvant therapy can be continued until the regres-
sion of the tumour size or metabolic activity reaches a pla-
teau phase as the development of secondary KIT mutations
is common in protracted treatment duration. As a result,
Haller et al. advised to continue therapy until stagnation of
tumour shrinkage is obtained, which signifies that maximum
effect has been achieved [20]. Given the fact that most of
the response to imatinib occurs within 6 months of therapy,
surgery should be done promptly at approximately 6 months
of therapy before the development or selection of clones
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with secondary mutations. Therefore, mutational analysis
is crucial to distinguish the resistant genotypes that will
not respond to targeted therapy in order to avoid delay of
surgical excision. Mutations in exon 11 of KIT have been
generally associated with tumours that are imatinib-sensitive
while tumours with mutation in exon 9 tend to be resistant to
imatinib [33]. In general, imatinib can be safely discontinued
2-3 days prior to surgery and can restart immediately once
patient recovers from the surgery.

Different imaging modalities are used to monitor the
response after systemic therapy. The most commonly used
is RECIST [10]. However, RECIST has some inherent lim-
itations as it focuses mainly on size reduction. The Choi
response criteria are purported to be a better alternative as
it is based on both a decrease in tumour size and tumour
density on contrast-enhanced CT leading to better predic-
tion of time to tumour progression [34]. In cases with imag-
ing ambiguity, PET can complement CT scans [35]. PET
scan allows quantitative comparison of tumour metabolism
different time points. GIST responsiveness to imatinib can
be seen as early as 1 week after initiation of therapy and
more than 25% reduction in metabolism is considered to be
an adequate response to systemic therapy. In addition, PET
scan is especially useful in the neoadjuvant setting as it may
affect clinical decision to proceed with surgical resection or
continuing systemic therapy as it can detect early evaluation
of neoadjuvant imatinib response better than CT scans [36].

Given the complexity and rarity of rectal GIST, a mul-
tidisciplinary approach with a team of surgical oncolo-
gists, medical oncologists, radiologists and pathologists
with expertise in sarcomas is imperative to provide tailored
management for the patient. Recurrence can develop up to
10-15 years after surgical therapy and therefore requires
long-term follow-up.

Inferences drawn from our study should be tempered by
the fact that it is based on a single-centre retrospective study.
The retrospective nature of this study renders it susceptible
to selection bias. Given that this is a single centre study
looking at a rare condition, it is compounded by the low
incidence of rectal GIST resulting in our study sample to
be small and hence prone to type 2 errors. Also, there are
no optimal cut-off values for initiation and termination for
neoadjuvant therapy. Future studies in the area of inflam-
matory indices may look into optimal cut-offs for patients.
In addition, patients selected for neoadjuvant imatinib and
the selection of surgical technique were also not properly
defined. The lack of these selection criteria muddles the con-
clusion of our study. Furthermore, in Tables 1 and 3, 10 of
17 patients in the non-neoadjuvant group with intermediate
and high-risk tumours received adjuvant therapy, whereas
all 6 patients in the neoadjuvant group with intermediate and
high-risk tumours received adjuvant therapy. This might lead
to bias in the survival difference seen between the two arms.

Although this study is small in number and respective
in designs, it adds to the increasing evidence to support the
use of neoadjuvant imatinib therapy for the treatment of
rectal GIST. In selected cases that are not amenable with
surgical resection at the onset, administration of neoadju-
vant imatinib of approximately 9 months has the benefit of
reducing the tumour size by 39% to improve resectability
to achieve RO resection with low complication rates using
sphincter-sparing techniques. In addition, it confers protec-
tion from local recurrence and improved OS regardless of
tumour size and tumour risk stratification. The benefits of
neoadjuvant imatinib also extend to GIST of other sites.
Neoadjuvant imatinib has been shown to downsize tumour
to achieve complete surgical resection in gastroesophageal
GIST [37-41]. The landmark paper from EORTC STBSG
sarcoma centres had consensual results for upper gastro-
intestinal GIST, which noted a median overall survival of
8.6 years in the neoadjuvant group [42].

In conclusion, our study found that a therapeutic strategy
that combines neoadjuvant imatinib therapy with surgery
should be considered for patients with rectal GISTs that
are large, marginally resectable or unresectable or have a
close relationship with vital pelvic structures, such as anal
sphincters or nerves. Neoadjuvant imatinib may potentially
increase the proportion of patients able to undergo curative
conservative surgery rather than the more morbid extended
resection.
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