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The tyrosine kinase inhibitor (TKI) revolution for the 
treatment of gastrointestinal stromal tumors (GISTs) is 
one of the major success stories in cancer medicine and for 
targeted therapy. Prior to the advent of TKI treatment, 
GIST management was limited to multiple surgical 
debulkings and ineffective chemotherapy (1,2). First 
evaluated in 1998 in a phase I clinical trial to treat chronic 
myeloid leukemia (3), imatinib showed activity against 
multiple tyrosine kinase targets with modest adverse effects. 
Shortly thereafter, imatinib was tested in a 50-year-old 
Finnish woman who had previously undergone multiple 
cytoreductive surgeries for metastatic GIST, including a 
proximal gastrectomy, omentectomy, oophorectomy, partial 
colectomy, partial hepatectomy and removal of 45 other 
small metastases (4). Confirmatory genetic testing showed 
a c-kit mutation in exon 11 and a month after initiation of 
therapy, she showed a complete metabolic response. This 
then led to the first formal phase I study conducted by the 
European Organization for Research and Treatment of 
Cancer (EORTC) (5) and eventual widespread adoption of 
imatinib. 

Surgery in the post-imatinib era also changed dramatically 
with fewer radical surgeries, more organ-preservation and 
lower rates of local recurrence (6,7). In their review, Yonkus 
et al. highighted the various iterations of TKIs that have 
been developed and the role of targeted therapy in the 

perioperative setting (8). Despite the tremendous impact 
TKIs have had on survival in patients with advanced and 
metastatic GISTs, secondary resistance is common and 
complete elimination of the disease is rare (9,10). Resistance 
to therapy may be caused by tumor cells that evade 
treatment induced apoptosis and enter quiescence with a 
resurgence when imatinib is held or cell cycle mechanisms 
adapt. This highlights the need for more clinical trials 
and rigorous studies on newer TKIs such as ripretinib and 
avapritinib that can potentiate or obviate the well-known 
benefits of imatinib.

 The role for surgery for advanced GIST patients 
has also evolved with the increased use of TKIs. When 
patients have good response on imatinib, the benefits of 
cytoreductive surgery must be weighed heavily against 
surgical morbidity. Surgery can now be utilized as a 
consolidative treatment to resect residual disease in patients 
who achieve good response to TKI therapy or as an adjunct 
in patients with either stable disease or mixed response with 
limited sites of progressive disease on therapy. As Yonkus 
et al. pointed out, cytoreductive surgery in combination 
with imatinib in which R0 and R1 resections is achieved 
will likely lead to improved oncologic outcomes. That data 
are mixed in patients who have moved on to second- and 
third-line therapies after progression on initial treatment. 
Yonkus et al. discussed the two conflicting studies by Raut 
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and Yeh on the benefit of cytoreductive surgery for GIST 
in patients on sunitinib treatment (11,12). However, these 
studies examined two different populations of patients; 
80% of patients in the Raut et al. study had some form of 
disease progression at time of surgery (11) while in the Yeh 
et al. study 23% of patients had progressive disease and 
7.7% had stable disease. These differing study populations 
demonstrate that the tumor response to sunitinib is 
mostly like the major driver of oncologic outcomes over 
surgical debulking and one must tailor their surgical 
management based on the disease biology. We agree that 
categorization of responsiveness to TKIs in those with 
metastatic GIST should be a major factor when assessing 
for surgical eligibility as those who are not responsive to 
TKIs will likely not derive major benefit from surgery. In 
those who have moved on to second- and third-line TKIs, 
responsiveness to their current TKI remains paramount to 
their long-term oncologic outcomes but given their history 
of failure on TKI, the benefit in those patients is likely to be 
less pronounced than in those on first-line therapy. Thus, 
the optimal role of surgery in patients who have failed first-
line TKI therapy remains a clinical challenge. 

GIST management  i s  appropriate ly  becoming 
increasingly individualized based on mutational profiling. 
Mutational profiling is a valuable tool to help predict 
response to therapy and guide selection of suitable TKIs, 
particularly with the advent of the newest generation of 
TKIs. Unfortunately, this tool is often underutilized with 
a large portion of patients not undergoing appropriate 
exon mutational analysis (13). As our knowledge improves 
regarding the impact of specific exon mutations, we 
need to incorporate this information into our surgical 
decision-making process. Shen et al. reported KIT exon 11 
deletions involving two or more codons, homozygous exon  
11 mutations and intron 10/exon 11 junction deletions 
portend high recurrence rates and poor prognosis (14). 
Additional studies have shown other specific exon 11 mutations 
indicate more aggressive tumor biology (15) and high 
recurrence rates. Incorporation of findings beyond basic 
exon mutational information is warranted for stratification 
of this heterogenous group of tumors. For patients being 
considered for cytoreductive surgery, particularly in cases 
where morbid surgery is being considered, high-risk 
mutational profiles should be factored into decision-making 
process. Beyond mutational analysis, significant advances 
have been made in gene expression profiling which may be 
the next frontier in identification of high-risk tumors. Gene 
expression profiles have already been linked to response to 

TKIs (16) and may potentially correlate with the benefit 
of cytoreductive surgery. Nowak et al. analyzed 56 GIST 
cases using a 231 gene expression panel (17). Using the 
results from the 56 cases, they identified a 7 gene set 
which performed well in prognostication. Tools utilizing 
gene expression profiling may add useful complementary 
information when faced with difficult clinical scenarios. 

As we begin to understand the molecular and genetic 
underpinnings of GIST tumors in greater detail, our ability 
to accurately predict response to therapy and determine 
patient prognosis will continue to improve. In parallel with 
these advances, we need to incorporate objective measures 
of tumor biology to determine resectability as well as the 
potential overall oncologic benefit versus the risk of surgery 
in patients with advanced GIST. While TKIs have improved 
survival, their ability to achieve durable long-lasting tumor 
control and/or eradication remains limited and nuanced 
decisions regarding surgery in the contemporary clinical 
context of having multi-generations of available TKI 
therapies remain challenging but essential. The addition of 
objective measures such as mutational and gene expression 
profiles will help guide appropriate management.

Acknowledgments

Funding: RGW is supported by the National Institutes of 
Health T32 CA 009599 and the MD Anderson Cancer 
Center support grant (No. P30 CA016672).

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Gastrointestinal Stromal Tumor. The 
article did not undergo external peer review.

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://gist.amegroups.
com/article/view/10.21037/gist-22-10/coif). The authors 
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 

https://gist.amegroups.com/article/view/10.21037/gist-22-10/coif
https://gist.amegroups.com/article/view/10.21037/gist-22-10/coif


Gastrointestinal Stromal Tumor, 2023 Page 3 of 3

© Gastrointestinal Stromal Tumor. All rights reserved.  Gastrointest Stromal Tumor 2023;6:5 | https://dx.doi.org/10.21037/gist-22-10

License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Mudan SS, Conlon KC, Woodruff JM, et al. Salvage 
surgery for patients with recurrent gastrointestinal 
sarcoma: prognostic factors to guide patient selection. 
Cancer 2000;88:66-74.

2. DeMatteo RP, Lewis JJ, Leung D, et al. Two hundred 
gastrointestinal stromal tumors: recurrence patterns and 
prognostic factors for survival. Ann Surg 2000;231:51-8.

3. Druker BJ, Talpaz M, Resta DJ, et al. Efficacy and 
safety of a specific inhibitor of the BCR-ABL tyrosine 
kinase in chronic myeloid leukemia. N Engl J Med 
2001;344:1031-7.

4. Joensuu H, Roberts PJ, Sarlomo-Rikala M, et al. Effect 
of the tyrosine kinase inhibitor STI571 in a patient with a 
metastatic gastrointestinal stromal tumor. N Engl J Med 
2001;344:1052-6.

5. van Oosterom AT, Judson I, Verweij J, et al. Safety and 
efficacy of imatinib (STI571) in metastatic gastrointestinal 
stromal tumours: a phase I study. Lancet 2001;358:1421-3.

6. Cavnar MJ, Seier K, Curtin C, et al. Outcome of 1000 
Patients With Gastrointestinal Stromal Tumor (GIST) 
Treated by Surgery in the Pre- and Post-imatinib Eras. 
Ann Surg 2021;273:128-38.

7. Cavnar MJ, Wang L, Balachandran VP, et al. Rectal 
Gastrointestinal Stromal Tumor (GIST) in the Era of 
Imatinib: Organ Preservation and Improved Oncologic 
Outcome. Ann Surg Oncol 2017;24:3972-80.

8. Yonkus JA, Alva-Ruiz R, Grotz TE. Surgical Management 
of Metastatic Gastrointestinal Stromal Tumors. Curr Treat 
Options Oncol 2021;22:37.

9. Bauer S, Rutkowski P, Hohenberger P, et al. Long-
term follow-up of patients with GIST undergoing 
metastasectomy in the era of imatinib -- analysis of 
prognostic factors (EORTC-STBSG collaborative study). 
Eur J Surg Oncol 2014;40:412-9.

10. Joensuu H, Eriksson M, Sundby Hall K, et al. One 
vs three years of adjuvant imatinib for operable 
gastrointestinal stromal tumor: a randomized trial. JAMA 
2012;307:1265-72.

11. Raut CP, Wang Q, Manola J, et al. Cytoreductive surgery 
in patients with metastatic gastrointestinal stromal 
tumor treated with sunitinib malate. Ann Surg Oncol 
2010;17:407-15.

12. Yeh CN, Wang SY, Tsai CY, et al. Surgical management 
of patients with progressing metastatic gastrointestinal 
stromal tumors receiving sunitinib treatment: A 
prospective cohort study. Int J Surg 2017;39:30-6.

13. Bartholomew AJ, Dohnalek H, Prins PA, et al. Underuse 
of exon mutational analysis for gastrointestinal stromal 
tumors. J Surg Res 2018;231:43-48.

14. Shen YY, Ma XL, Wang M, et al. Exon 11 homozygous 
mutations and intron 10/exon 11 junction deletions 
in the KIT gene are associated with poor prognosis of 
patients with gastrointestinal stromal tumors. Cancer Med 
2020;9:6485-96.

15. Incorvaia L, Fanale D, Vincenzi B, et al. Type and 
Gene Location of KIT Mutations Predict Progression-
Free Survival to First-Line Imatinib in Gastrointestinal 
Stromal Tumors: A Look into the Exon. Cancers (Basel) 
2021;13:993.

16. Vitiello GA, Bowler TG, Liu M, et al. Differential 
immune profiles distinguish the mutational subtypes 
of gastrointestinal stromal tumor. J Clin Invest 
2019;129:1863-77.

17. Nowak K, Formenti K, Huang J, et al. Risk stratification 
of gastrointestinal stromal tumors by Nanostring 
gene expression profiling. J Cancer Res Clin Oncol 
2022;148:1325-36.

doi: 10.21037/gist-22-10
Cite this article as: Witt RG, Lyu HG, Keung EZ. The past, 
present, and future: the evolving role and challenges of surgery 
in the multimodal management of gastrointestinal stromal 
tumors. Gastrointest Stromal Tumor 2023;6:5. 

https://creativecommons.org/licenses/by-nc-nd/4.0/

