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Current scenario and future perspectives of minimally invasive
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Abstract: Gastrointestinal stromal tumours (GISTS) of the rectum are rare, corresponding to 0.1% of
all rectal lesions. Their clinical course is generally more aggressive and with a higher risk of malignancy
than GIST of other gastrointestinal sites. The only curative option for rectal GIST is surgery, which can
be upfront or be combined with neoadjuvant chemotherapy with the tyrosine-kinase inhibitor Imatinib
for tumor downstaging. Indeed, more than 85% of cases present mutations that make them susceptible to
treatment with imatinib. The aim of surgery is to achieve a RO resection, either by local excision or extended
resection, while lymphadenectomy is not required. Surgical treatment of rectal GIST can be carried
out via minimally invasive approaches, with an increasing number of reports of laparoscopic and robotic
transabdominal extended resections, and of transanal endoluminal local excision, either with transanal
endoscopic surgical platforms or robotic platforms. Surgeon expertise in minimally invasive techniques is
crucial to ensure adequate oncological outcomes. The role of minimally invasive surgery for treatment of
rectal GIST is likely to become more prominent in our near future, as those techniques get more widespread

and technological advances provide better ergonomics, better visualization and cheaper appliances.
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Background

Gastrointestinal stromal tumors (GIST) occur in the rectum
in 3% to 10% of cases, making the rectum the third most
frequent site after the stomach and the small intestine (1).
Rectal GISTs are rare, representing 0.1% of all tumors
arising from the rectum (2). This accounts for the paucity

of literature on the subject, consisting mainly of small

observational series and case reports.

Similarly to other GIST, they are tumors of
mesenchymal origin arising from the interstitial cells of
Cajal, presenting oncogenic mutations of KI'T or PDGFRa
(platelet-derived growth factor receptor alpha) in more than
85% of cases. These mutations allow for a targeted therapy
with the tyrosine-kinase inhibitor Imatinib. Imatinib can
be administered before surgery or in an adjuvant setting
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in high risk cases, or as palliative treatment in case of
metastatic or otherwise inoperable tumors.

In the rectum, more than in any other part of the
gastrointestinal tract, the treatment of GIST should be
based upon a multidisciplinary approach involving surgeons,
oncologists and radiologists (1). Preoperative Imatinib is
reserved for those cases in which preoperative downsizing
may reduce surgical morbidity and enable resection with
a more conservative procedure. It is indicated in case of
tumors presenting high-risk features, and it is particularly
effective in case of large locally advanced tumors or for
those patients candidate to abdominoperineal resection
(APR). Cavnar et al. compared the outcomes of 17 patients
treated in the pre-imatinib era (before 2001) versus 30
patients in the imatinib era, and found a drop in APR and
pelvic exenteration from 59% to 3% (1). Similar results
on the increased chance of sphincter-saving surgery after
preoperative Imatinib have been reported by other studies
(3,4). Complete pathologic response after neoadjuvant
therapy is rare and isn’t considered a therapeutic target (5).
Despite this radical shift brought by Imatinib, surgery
remains the only curative treatment for rectal GIST.
Surgical resection of GIST can be performed through
local excision or extended resection and it depends on the
distance of the tumor from the anal verge, on the tumor size
and its contiguity with other organs.

The last decades have seen an increase in the role of
minimally invasive surgery for the treatment of rectal
lesions. Short-term benefits of minimally invasive surgery
compared to open surgery have been clearly demonstrated
(6,7), however some trials have failed to establish the
noninferiority of laparoscopy compared to open surgery
regarding oncological outcomes (8,9).

Regarding rectal GIST, there have been scarce but
promising reports of minimally invasive approaches
for trans-abdominal extended resection (10-12). More
substantial are the reports of local excisions through
transanal minimally invasive platforms, both endoscopic
and robotic, showcasing an ever-growing interest in natural
orifice approaches for treatment of rectal lesions.

There is a lack of consensus about the gold-standard
surgical approach to rectal GIST and whether it can be
approached mini-invasively is still up for debate.

In this review, we will examine the available literature on
the surgical approach to rectal GIST, with a particular focus
on the application of minimally invasive techniques.

We present the following article in accordance with the
Narrative Review reporting checklist (available at http://
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dx.doi.org/10.21037/1s-20-61).

Methods

The literature search for this narrative review was conducted
using the PubMed, EMBASE and Google Scholar search
engines, searching for publications in the English language
using the keywords “rectal GIST”, “rectal gastrointestinal

» o« » o«

stromal tumor”, “minimally invasive surgery”, “endoscopic
surgery”, “robotic surgery” and “local excision” in different
combinations. No time limit was posed and all study designs
were considered, including case reports and video vignettes.
Reference lists of selected studies were also examined for

potentially relevant publications.

Diagnosis and staging

The mean age at diagnosis for rectal GIST is 65 years, with
equal distribution between males and females (13).

Rectal GISTs are frequently diagnosed as incidental
findings, e.g., during a routine colonoscopy, or may present
with symptoms due to local involvement or, more rarely,
due to distant metastases. Common symptoms include
abdominal pain, constipation, pelvic or suprapubic pain,
rectal bleeding or anemia, and weight loss. On digital rectal
examination, a GIST of the lower rectum appears as a soft
mass, firmly adherent to the deep visceral planes (2).

Preoperative staging of rectal GIST follows the same
indications as GIST of the upper gastrointestinal tract. The
most common sites of metastasis are the perineum and liver,
while dissemination to lung, bone and lymph nodes is rare.

All patients should receive computed tomography (CT)
of the abdomen and pelvis with administration of IV and
oral contrast. For rectal GIST, contrast-enhanced magnetic
resonance enables for better preoperative local staging and
better visualization of the surrounding pelvic structures.
Chest CT scan should be added to exclude lung metastasis,
although very rare.

GIST usually originates from the muscularis propria,
less often from the muscularis mucosa. At imaging, an
intramural mass with no involvement of the mucosa should
raise a suspicion of GIST.

Colonoscopy is frequently the first exam performed.
At colonoscopy, the GIST appears as a mass enveloped
in regular mucosa with a healthy epithelium. Mucosal
involvement is rare, but may develop as a result of the
erosion of the tumor from deeper planes. Tumor erosion
may lead to bleeding.
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Endoscopic ultrasound (EUS) can be used to exclude
local invasion and determine high-risk features, such as
heterogeneity, echogenic foci, cystic areas, ulceration,
irregular borders. ESMO guidelines recommend EUS-
guided biopsy for mutational analysis in all rectal GIST (14).
The interruption of the GIST capsule exposes to a high risk
of insemination, but the risk of peritoneal contamination
following biopsy is negligible if the procedure is
properly performed. Positron emission tomography
with fluorodeoxyglucose (FDG-PET) may be useful for
metastasis detection and to assess susceptibility to targeted
therapy.

Prognostic factors for GIST are related to tumor
location, histology, tumor size, depth of invasion, grade of
differentiation, presence of metastasis, and mitotic rate (14).

NIH-Fletcher criteria for GIST risk assessment (15)
stratify lesions according to tumor size and mitotic rate per
50 high-power fields (HPF). A GIST with a mitotic rate >5
per 50 HPF and a diameter >5 c¢m is considered a high-risk
lesion and has an 85% chance of becoming metastatic (16).
Rectal GISTs are classified as high risk in about 86%
of cases, much higher than the 20-50% frequency in
GIST of other sites (17). Miettinen et al. (18), in 2006,
created the Armed Forces Institute of Pathology (AFIP)
classification system, which adds the prognostic value of
the anatomical site, and states that non-gastric GIST have
a worse prognosis than gastric GIST. The modified NIH
classification (19), designed by Joensuu et 4/ in 2008 as an
evolution of the NIH criteria and the AFIP classification,
also considers the negative prognostic value of tumor
rupture.

Surgical treatment

Surgical resection is the only curative treatment for rectal
GIST. A full preoperative workup is crucial to establish
resectability and to plan the most appropriate treatment
strategy.

For tumors <2 cm with no high-risk features, NCCN
guidelines permit a wait and watch strategy with endoscopic
surveillance performed every 6-12 months (16). Differently,
ESMO guidelines (14) recommend biopsy or excision of
any rectal nodule, regardless of the tumor size, for they have
a worse prognosis compared with GIST of other sites and
tend to a faster progression. Each case has to be carefully
evaluated, considering patient-specific characteristics, such
as life expectancy and comorbidities.

Surgery can be upfront or follow neoadjuvant treatment
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with imatinib. Once the timing of surgery has been
established, tumor excision can be carried out in two ways:
local excision or extended resection. The decision for one
or the other should be based on tumor size, location and
malignancy risk stratification (15).

Surgical approaches for rectal GIST are many and varied:
with the increased interest and development of minimally
invasive approaches, both trans-anal and trans-abdominal,
novel options have become available in recent years.

The goal of surgery is to perform a RO resection. The
decision of using one approach over another should reflect
this goal, balancing the best oncological outcome with
organ preservation. A clear margin of a few millimeters is
enough to achieve an RO resection in rectal GIST.

A large retrospective review from the American College
of Surgeons Oncology Group (ACOSOG) Intergroup
Adjuvant Gist Study Team examined the outcomes of 819
patients who underwent resection of primary GIST (20).
They found no difference in recurrence-free survival
(RFS) between R1 and RO resections, and concluded that
recurrence was likely correlated with tumor rupture. Other
series including only rectal GIST found that R1 resection
was an independent factor for decreased RFS (4,5). Most R1
resections are enucleations, which have a high risk of tumor
rupture, with negative implications on the oncological
outcome. For small tumors, endoscopic tattoo marking may
help with intraoperative localization of the lesion.

If the goal of a RO resection cannot be achieved (e.g., due
to unfavorable location, unfavorable pelvic conformation,
closeness to other anatomical structures), a R1 resection
could still be beneficial. If a RO resection would cause
significant functional impairment, a discussion can be held
with the patient regarding more conservative options with
RI resection.

Surgery for rectal GIST may not follow the principles
of mesorectal excision that represent the gold standard for
rectal adenocarcinoma. Lymphadenectomy of negative
lymph nodes is not recommended (14) for GIST commonly
spread through the hematogenous route rather than
lymphatics. This is one reason why a local approach is
preferable when indicated.

Indications

When establishing the surgical plan for a rectal GIST, the
surgeon should carefully evaluate distance of the tumor
from the anal verge, the tumor size, risk features and the
involvement of adjacent structures.
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Extended resection
Tumors not resectable by LE

~ N

Transanal
Tumors within 3 cm from
the dentate line, favorable
body habitus; size usually
restricted to <5 cm

L

Transvaginal
Tumors of the anterior
rectum, within 4-6 cm

from the dentate line; also
for size =5 cm

\

Low anterior resection
Large tumors of middle and upper
rectum

' N

Transperineal
Small tumors of the
anterior rectal wall not
amenable to transanal
approach

L J

Trans-sacral
Tumors of the posterior
rectum, within 5 cm from
the dentate line; indicated
also for size =5 cm

e

Intersphincteric resection
Tumors of the lower rectum,
sphincter preservation feasible

TEM/TEO
Tumors within 20-25 cm
from the anal verge; size

usually restricted to <56 cm

Minimally invasive approaches

TAMIS
Tumors within 15 cm from
the anal verge; size usually
restricted to <5 cm

Abdominoperineal resection
Locally advanced tumors of the
lower rectum, sphincter
preservation not feasible

Minimally invasive option

Figure 1 Surgical options for treatment of rectal GIST. Transabdominal procedures for extended resection may be combined with transanal

approaches for hybrid top-down and bottom-up procedures. GIST, gastrointestinal stromal tumour; LE, local excision; TEM, transanal

endoscopic microsurgery; TEO, transanal endoscopic operation; TAMIS, transanal minimally invasive surgery.

Figure 1 summarizes the main surgical options for
treatment of rectal GIST.

If the tumor is located in the upper and middle rectum,
low anterior resection is the preferred choice in the majority
of cases. The upper and middle rectum can also be reached
via transanal minimally invasive surgery (TAMIS), transanal
endoscopic microsurgery (TEM) and transanal endoscopic
operation (TEO).

For tumors located in the lower rectum, local excision
can be offered if sphincter-preserving RO resection is
achievable. Rectal GIST resection does not require
wide margins or an extended lymphadenectomy, making
them feasible for local excision thus reducing morbidity
and preserve sphincter function. The approach can be
transanal for tumors within 3 ¢cm from the dentate line (21),
transvaginal and transperineal for tumors located in the
anterior rectum or trans-sacral for tumors located in the
posterior rectum.

Transvaginal excision can be considered for lesions
located in the anterior rectal wall and at an average distance
from the dentate line of 4 cm (22), although excision of
tumours located as high as 6 cm has been described (23).

© Laparoscopic Surgery. All rights reserved.

This approach has been successfully applied in case of
tumours >5 cm in diameter (22,24) and offers a valid
alternative for GIST of the rectovaginal septum that are too
large or unfavourably located for transanal excision. The
major concern regarding this approach is the development
of rectovaginal fistula, whose rate of occurrence however
appears low (25).

The transperineal approach is quite uncommon, with
few reports in the literature (26-28). It offers an alternative
for tumours located in the anterior rectum but not close
enough to the anal verge to be approached transanally.
The transperineal approach should be considered in small
anteriorly located rectal GIST that would otherwise be
candidate to APR. During the procedure, a hard catheter
should be placed in the urethra and its position frequently
assessed during incision to avoid urethral injury, while the
tumour should be located with digital examination.

Several series have reported similar oncological outcomes
following local excision versus extended resection in tumors
of the lower rectum (4,5,29,30).

In a recent case series (4), Shu ez 4/. analyzed 71 patients
with rectal GIST, 42 treated with local excision and 29 with
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extended surgery. In the local excision group, there were
significantly smaller tumors as well as a greater number of
low-risk GIST. RO resection was reached in a minority of
cases compared to the extended surgery group (69% uvs.
93%). In the extended surgery group, 23 patients had a
tumor located in the lower rectum. Eleven patients received
preoperative Imatinib, 8 of whom subsequently underwent
anterior resection. Of the 12 patients that didn’t receive
neoadjuvant therapy, 10 received an APR; this once again
suggests that preoperative Imatinib increases the chances
of sphincter-saving surgery. After a median follow up of
84 months, they found 25 recurrences and a 5-year RES and
OS of 64.8% and 91.5%. At a multivariate Cox regression
analysis, higher malignant risk grade and R1 resection
were independent predictors for poor RFS, while surgical
modality had no impact.

Local excision should be performed with caution in
case of ulcerated GIST, as its oncological safety has yet to
be proved. Indeed, local excision of ulcerated GIST poses
a higher risk of rupture of the rectal wall, with potential
peritoneal dissemination.

Whenever local excision cannot be performed, patients
should undergo biopsy for risk stratification of the tumor
and mutational analysis to assess the possibility of a
neoadjuvant treatment. Neoadjuvant treatment may down-
size the tumor, increase the chances for a RO resection and
allow for sphincter- saving surgery. If this still isn’t the case,
APR should be taken into consideration, although whether
conservative surgery followed by adjuvant chemotherapy
may be an oncologically safe alternative to APR (31) is still
debated.

Minimally-invasive approaches to rectal GIST

Trans-abdominal minimally invasive surgery

The role of trans-abdominal minimally invasive surgery,
both laparoscopic and robotic, is well established in the
treatment of GIST of the stomach and small intestine, and
has been validated by multiple studies (32-36).

The well-known advantages of a minimally-invasive
approach such as a reduced postoperative pain, faster
recovery and shortened length of hospital stay, have all been
translated to the treatment of GIST. Laparoscopic excision
should follow the principles of oncological surgery (14), and
tumors should be removed via plastic bag to prevent the risk
of port-site tumor recurrence.

Despite its increasingly widespread use, laparoscopy for
the treatment of rectal adenocarcinoma has still not been

© Laparoscopic Surgery. All rights reserved.
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accepted as a standard of care. Laparoscopy in the rectum is
technically challenging due to the constraints of the pelvis,
the need to preserve adjacent structures and the importance
of dissection in the correct plane to guarantee the adequacy
of total mesorectal excision. However, while quality of
rectal cancer surgery is based on the integrity of mesorectal
excision, negative circumferential resection margins and the
number of harvested lymph nodes, these concerns don not
apply to the treatment of GIST.

Current guidelines limit the use of laparoscopy for GIST
to small-sized tumors due to the increased risk of tumor
rupture: NCCN guidelines set the cut-off at 2 cm (16),
while ESMO guidelines discourage a laparoscopic approach
for large tumors (14).

Nevertheless, several studies and meta-analyses have
compared laparoscopic and open surgery for the treatment
of GIST >5 cm with consistent findings of similar morbidity
rate and oncological outcomes compared to open surgery,
with a shorter length of hospital stay for patients treated
laparoscopically (31,37-41).

While the body of literature on laparoscopic treatment of
gastric and small intestinal GIST is wide and solid, reports
on laparoscopic treatment of rectal GIST are few. Their
main findings are summarized in Table 1.

In 2007, Nakamura et 4/. (12) published a case report of
a laparoscopic APR for rectal GIST following preoperative
Imatinib. The case was a 6.5 cm GIST located on the
anterior wall of the lower rectum with a local invasion
of the anal sphincter. They reported no postoperative
complications and no recurrence after 15 months of follow
up. No adjuvant therapy was required, as it was a low-risk
lesion. The authors concluded that laparoscopic surgery
improved visualization of the tumor on the anterior wall
of the rectum, especially during the dissection near to the
seminal vesicles and prostate.

In 2014, Fujimoto et 4l. (11) published a case series of
5 patients with rectal GIST who underwent laparoscopic
sphincter-preserving surgery after 4-12 months of
preoperative Imatinib therapy. Three patients underwent
laparoscopic intersphincteric resection (ISR), while two
patients underwent laparoscopic modified ISR with
preservation of the superior rectal artery. All patients
received a diverting ileostomy. The authors reported one
occurrence of postoperative ileus, managed conservatively.
Three patients received postoperative Imatinib. They
reported no recurrence after a median follow up period of
36 months.

Somu et al. (42) in 2016 reported a case of a 6.7 cm rectal
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GIST located 3 cm from the anal verge, which was resected
through a laparoscopic subserosal excision, without the need
for extended resection. The capsule was delivered intact and
the serosal gap was left open. The patient received covering
loop ileostomy. Postoperative course was uneventful.
Oncological follow up was not reported.

It can be concluded that, in centers with an extensive
experience in laparoscopic surgery, laparoscopy may be
considered if RO resection is feasible and the integrity of the
capsule can be maintained.

Robotic surgery, with its three-dimensional vision,
increased control of the surgical field, heightened precision
of movement, and improved ergonomics, may be helpful in
excising large, unfavourably located GISTs, and diminish
the risk of tumor rupture. The use of this approach in the
treatment of rectal GIST is limited to a case series by Du
et al. (10) in which 3 patients underwent robot-assisted
ISR. They reported no postoperative complications and no
recurrence at 12 months follow up.

More studies are needed to validate those preliminary
results, but the transabdominal minimally invasive approach
appears to be safe and effective if performed by adequately
skilled surgeons.

Transanal endoscopic surgery (TES)

TES consists of different relatively new platforms (namely
TEM, TAMIS and TEO) that allow for local excision of
lesions located in the middle and lower rectum. It may also
be considered for favorably small tumors located in the
upper rectum, especially TEM and TEO: while TAMIS can
only access lesions located 12-15 cm from the anal verge,
TEM and TEO may reach lesions located up to 20-25 cm
from the verge (54).

While considerably more technically demanding than
other local approaches, TES may achieve superior operative
results thanks to a better exposition and visualization, and
permits the extraction of the specimen intact.

In TEM, endoluminal surgery is performed with
constant CO, insufflation through a dedicated closed
proctoscopic system. The quality of resection is improved
compared to transanal local excision, but its high costs and
long learning curve have hindered its diffusion.

Its application in the treatment of rectal GIST has been
shown in two recent series (43,44), that reported results
on respectively 25 and 35 patients who underwent rectal
GIST excision with TEM. In the series by Han ez al. (43),
they had no postoperative complications and no recurrence
after a median follow up of 3 years. Eight patients received

© Laparoscopic Surgery. All rights reserved.
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preoperative Imatinib, with an average downsizing ratio
of 14.5%: this allowed resection by TEM for several large
tumors at diagnosis. Wu ez a/. (44) reported excision of 35
rectal GIST, with a mean tumor diameter of 1.8+1.1 cm
and a mean distance from the anal verge of 4+1.8 cm. They
reported 7 minor complications, while 1 patient require
reoperation. After more than 50 months of follow up, the
authors reported no local recurrence or metastasis.

TEO can be considered an evolution of TEM, with
improved ergonomics (55) and significantly lower cost
thanks to a reusable platform. The only experience with
TEO for the treatment of rectal GIST comes from the 2
cases described by Eldamshety er a/. (46). One case was a
1.5 cm mass located 2 cm from the anal verge and the other
a 5.9 cm mass at the recto-vaginal pouch. They reported a
low complication rate with only a wound dehiscence in one
patient. After respectively 14 and 10 months of follow up,
the patients remained disease free.

In TAMIS, transanal access is achieved through a standard
single-port laparoscopic equipment. It is cheaper than TEM
and may have less impact on anal function, however it has
lower reach and may be unsuitable for larger tumors.

Several case reports on the use of TAMIS for the
treatment of rectal GIST have been published (47-51),
describing a low morbidity rate and good oncological
outcomes. While the majority of the lesions were around
2 cm in diameters, Nepal ez al. (49) reported the excision of
a 4.5 cm submucosal GIST. As for tumor location, Pintor-
Tortolero et al. (48) described excision of a tumor located
12 cm from the anal verge, the highest currently reported.

Wachter et al. (51) described the case of a 10 cm locally
advanced GIST located 3 cm from the anal verge that,
after preoperative Imatinib with downsizing to 7 cm, was
excised through an electrophysiology-controlled nerve-
sparing hybrid of laparoscopic partial intersphincteric
resection and TAMIS. The patient retained good anal and
urinary function and 12 months after the procedure remains
disease-free.

Many authors advocating for TES stress the importance
of preservation of urinary and anorectal function. While
the experience for rectal GIST is limited, initial results are
promising and, together with good postoperative, functional
and oncological outcomes obtained for other rectal lesions,
may encourage the use of TES in carefully selected patients
in specialized centers.

Robotic transanal surgery
The application of robotic technology for a transanal

Laparosc Surg 2021;5:45 | http://dx.doi.org/10.21037/1s-20-61
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approach is still in its early stages, but it’s been successfully
implemented both in robotic-TAMIS (56) and in the
transanal portion of transanal total mesorectal excision
(TaTME) (57).

Paull er 4/. published in 2018 a case report (52) on the
use of the Flex Colorectal Drive Robotic System for the
excision of a 1.4 cm rectal GIST located 13 c¢m from the
anal verge. They had no postoperative complications.

In the context of a case series on 58 patients with rectal
lesions treated with robotic transanal excision (53), Tomassi et
al. in 2019 reported one case of a 4.2 cm rectal GIST located
5 cm from the anal verge. The patient had no recurrence
after 22 months of follow up. They concluded that this
approach is safe and oncologically effective in selected cases
and it may be superior to other transanal minimally invasive
approaches with regards to quality of resection and morbidity,
and may offer superior ergonomics and better visualization.

While results are preliminary and the experience too
scarce to draw conclusions, the robotic transanal approach,
hand in hand with its transabdominal counterpart, may
gain popularity in the next decades and may prove a valid
strategy in the local treatment of rectal GIST.

We envision that the role of minimally invasive surgery
will continue to rise and that any new technological advance
in minimally invasive rectal surgery will find its application
in the treatment of rectal GIST. This will continue to go
hand in hand with multimodal treatment, which allows the
downstaging of larger lesions and lesions located near the
anal sphincter, thus increasing the possibility of sphincter-
saving procedures.

Conclusions

The infrequency of rectal GISTs accounts for a lack of
consensus on the gold standard of surgical treatment.
Recent publications show promising results for the
use of minimally invasive surgery, both transanal and
transabdominal, with increasing reports of the safety and
efficacy of TES, laparoscopy, and robotics, when performed
by experienced surgeons.
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