
ORIGINAL ARTICLE

Underreporting of Gastrointestinal Stromal Tumors: Is the True
Incidence Being Captured?

Audrey H. Choi1 & John B. Hamner2 & Shaila J. Merchant2 & Vijay Trisal2 &

Warren Chow3
& Carlos A. Garberoglio1 & Joseph Kim2

Received: 14 April 2015 /Accepted: 11 May 2015 /Published online: 22 May 2015
# 2015 The Society for Surgery of the Alimentary Tract

Abstract
Background Hospital cancer registries are only required to report gastrointestinal stromal tumors (GISTs) if labeled malignant or
metastatic, leading to potential loss of cases in national cancer registries. Our objective was to determine whether GISTs are
underreported in the US.
Methods Retrospective review of pathology reports between 2010 and 2013 with diagnosis of GIST was performed at two
academic medical centers. Recurrent GISTs were excluded. Pathology reports were cross-referenced to cases reported by each
cancer registry. Risk for metastasis/death was determined according to National Comprehensive Cancer Network (NCCN)
guidelines.
Results Forty-nine cases of non-recurrent GISTwere identified. Only 19/49 (38.8 %) cases were reported. None of the 30 non-
reported cases were labeled malignant/metastatic on final pathology. To illustrate malignant potential, these tumors were risk
stratified.Most (60%) of the non-reported cases were low risk, but there were 4 (13.3 %) cases each in the intermediate, high, and
unknown risk groups. Additionally, 7/30 (23.0%) cases were treated with tyrosine kinase inhibitors, highlighting clinical concern
of malignant GIST.
Conclusions Our results show that nearly two thirds of GIST cases have been underreported, suggesting that current reporting
practices underestimate its true incidence. Revision of reporting guidelines may result in a more accurate estimation of the US
disease burden of GIST.
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Introduction

Gastrointestinal stromal tumors (GISTs) are the most common
mesenchymal tumors of the gastrointestinal tract with an esti-
mated 3000–5000 new cases diagnosed annually in the US.1,2

Data regarding GIST diagnosis and treatment is initially col-
lected at hospital cancer registries and subsequently reported
to regional, state, and national cancer registries. In California,
for example, hospital data is reported to a designated regional
cancer registry, which reports to the California Cancer Regis-
try (CCR). This data is then submitted for use on a national
level to the Centers for Disease Control and Prevention’s Na-
tional Program of Cancer Registries (NPCR) and the National
Cancer Institutes’ Surveillance, Epidemiology and End Re-
sults (SEER) program.

For reporting on GIST, NPCR and SEER mandate that
hospital cancer registries only report GIST cases that have
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been designated as either malignant or metastatic by a
pathologist on a pathology report or by a clinician’s
treatment notes. Advances in histopathologic diagnosis
over the last two decades have helped differentiate
GISTs from other soft tissue tumors and helped improve
prognostication. These changes culminated in the 2002
publication of the National Institutes of Health (NIH)
expert consensus guidelines on GIST re-classification,
which outlined a risk stratification scheme utilizing tu-
mor and clinical factors to assign each GIST a risk of
disease progression or metastasis.3 As such, all GIST
cases may harbor malignant potential and should not
simply be considered benign. Furthermore, the College
of American Pathologists (CAP) guidelines reflect these
changes in GIST classification. Because the CAP proto-
col for GIST Bregard(s) most GISTs as having at least
some potential for distant metastasis,^ tumors are de-
scribed by risk assessment based on tumor size, mitotic
index, and tumor location.4

The true incidence of GIST may be more accurately
reflected on the level of hospital cancer registries where the
data is collected and evaluated before reporting to state and
national cancer registries. Due to potential loss of GIST cases
collected at the local level, data accessible on the state and
national cancer registry levels may underestimate the true in-
cidence of GIST due to incongruent cancer registry reporting
guidelines. Since the NIH re-classification, pathologists have
been reporting GISTs and clinicians have been treating GISTs
based on risk stratification.5 However, we hypothesize that a
considerable proportion of GIST cases are not reported from
hospital cancer registries, leading to an underestimation of the
GIST incidence in state and national cancer registries. The
objective of this study was to determine the rate of GIST
underreporting.

Methods

Identification of Operative GIST Cases

Following approval by both hospitals’ institutional re-
view boards, GIST cases between the years of 2010 to
2013 were identified at City of Hope National Medical
Center and Loma Linda University Medical Center by
query of each institution’s department of pathology da-
tabase. Patients with recurrent GIST were excluded.
Non-recurrent metastatic cases were included (i.e., nodal
involvement at presentation). Patient characteristics and
treatment-related data were tabulated, including surgical
procedure and treatment with receptor tyrosine kinase
inhibitors (TKI). Pathology reports were reviewed for
tumor size, location, and mitotic index.

Cancer Registry-Reported GIST Cases

Pathology reports were cross-referenced with a list of each
institution’s cancer registry cases that were reported to their
respective regional registries. Cases from the Loma Linda
University Medical Center Cancer Registry were reported to
the San Bernardino/Riverside County registry, while cases
from the City of Hope Cancer Registry were reported to the
Los Angeles County registry. Each regional registry reports
cases to CCR, which in turn provides data accessible on the
national level via the Centers for Disease Control and Preven-
tion’s NPCR and the National Cancer Institutes’ SEER
program.

GIST Risk Stratification

GIST cases were classified for risk of metastasis or tumor-
related death according to the National Comprehensive Can-
cer Network (NCCN) guidelines/Armed Forces Institute of
Pathology (AFIP) criteria.6,7 Based on tumor size, mitotic rate,
and tumor location, patients were grouped into no-risk, very-
low-risk, low-risk, intermediate-risk, or high-risk groups
(Table 1). For this study, no-risk, very-low-risk, and low-risk
patients were combined into one group due to the small num-
ber of patients in the no-risk and very-low-risk tumor groups.
Patients with colorectal and gastroesophageal junction GISTs
were risk stratified according to the AFIP criteria for small
intestinal GIST, since a prior large retrospective series has
shown their recurrence-free survival to be similar.8 Patients
with missing tumor size or missing number of mitoses had
insufficient information to assign a risk classification and were
grouped as unknown risk.

Results

Characteristics and Treatment Patterns of Non-reported
GIST Cases

From 2010 to 2013, 49 cases of non-recurrent GIST were
identified at the two institutions. Of these GIST cases, 30
(61.2 %) cases were not reported to a regional cancer registry,
with 15 cases originating from each institution. These non-
reported cases failed to include malignant or metastatic diag-
noses on the pathology reports, even though nearly all patients
were treated with surgical resection (n=29 of 30, 96.7%). The
majority (n=18 of 30, 60 %) of these cases were classified as
low risk, but there were 4 (13.3 %) cases each in the interme-
diate-risk, high-risk, and unknown-risk groups (Table 2). In-
terestingly, nearly a quarter (n=7 of 30, 23.0%) of the patients
with non-reported cases received treatment with TKI, further
highlighting the treating physicians’ concern for malignant
disease. In this group of TKI-treated non-reported GISTs, 2
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cases were high risk, 1 was intermediate risk, 3 were low risk,
and 1 was unknown risk (Table 2).

Characteristics and Treatment Patterns of ReportedGIST
Cases

Only 19 of 49 (38.8 %) identified GIST cases were reported.
Of 20 cases identified at Loma Linda University Medical
Center, 5 (25 %) cases were reported, and of 29 cases identi-
fied at City of Hope Medical Center, 14 (48.3 %) were report-
ed. Nine of the reported 19 cases were specifically identified
as malignant or metastatic cases, including 8 (88.9 %) that
were classified as high risk for disease progression or metas-
tasis by NCCN criteria. All 8 of these patients underwent
surgical resection, and 4 of the 8 (50.0 %) received treatment
with a TKI (Table 3). The remaining 1 of 9 (11.1 %) cases
could not be classified due to lack of information. This patient
underwent biopsy confirming GIST at a referring institution,
but was considered a poor surgical candidate and was treated
with TKI alone.

The remaining 10 reported cases did not have the malig-
nant or metastatic designation on pathology report, yet were
still reported to regional cancer registries (Fig. 1). Further
classification of these 10 cases without malignant or metasta-
tic designation on pathology revealed 3 high-risk cases, 2
intermediate-risk cases, 4 low-risk cases, and 1 unknown-

risk case (Table 3). Nine of 10 (90.0 %) patients underwent
surgical resection, with one of the high-risk cases deemed
non-operable secondary to multiple comorbid conditions.
Eight of the 10 (80.0 %) cases received treatment with TKI.
According to our institutions’ cancer registries, these cases
were reported due to their treatment with TKI, which was used
as a surrogate for the treatment of malignant GIST. The re-
maining 2 cases did not receive TKI but were still reported to a
regional cancer registry without malignant or metastatic des-
ignation; one was reported for unclear reasons, while the other
was flagged for registry removal due to reporting error.

Discussion

The incidence of GIST in the US has previously been reported
in the range from 3000 to 5000 cases per year.1,2 Hospital
cancer registries follow data collection guidelines outlined
on the national level by the National Cancer Institutes’ SEER
program and the Center for Disease Control and Prevention’s
NPCR. In the state of California, local and regional cancer
registries report data to CCR, which in turn provides data to
both NPCR and SEER.9 In this study, we found that nearly
two thirds of pathologically diagnosed GISTs at our institu-
tions were not reported due to the lack of malignant or meta-
static designation on pathology reports, despite 27 % of these

Table 1 Armed Forces Institute
of Pathology (AFIP)/National
Comprehensive Cancer Network
(NCCN) guidelines for risk
stratification of GIST

Tumor parameters Patients with progressive disease during follow-up
and characterization of malignant disease

Size (cm) Mitotic rate (per 50 HPF) Gastric GIST Small intestinal GIST

≤2 ≤5 0 % None 0 % None

>2, ≤5 ≤5 1.9 % Very low 4.3 % Low

>5, ≤10 ≤5 3.6 % Low 24 % Intermediate

>10 ≤5 10 % Intermediate 52 % High

≤2 >5 0 % Nonea a Higha

>2, ≤5 >5 16 % Intermediate 73 % High

>5, ≤10 >5 55 % High 85 % High

>10 >5 86 % High 90 % High

Adapted from Miettinen and Lasota

GIST gastrointestinal stromal tumor, HPF high-power field
a Denotes small sample size likely insufficient for malignant potential prediction

Table 2 Treatment patterns of
GIST cases that were not reported
to regional cancer registries

GIST cases not reported (N=30)

High risk (N=4) Int. risk (N=4) Low risk (N=18) Unk risk (N=4)

Surgery 4 (100.0 %) 4 (100.0 %) 18 (100.0 %) 3 (75.0 %)

TKI 2 (50.0 %) 1 (25.0 %) 3 (16.7 %) 1 (25.0 %)

There were no cases marked malignant or metastatic on pathology report

Int. Risk intermediate risk, Unk. Risk unknown risk, TKI tyrosine kinase inhibitor
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non-reported cases falling into intermediate-risk to high-risk
groups and 23 % receiving treatment with TKI. This suggests
that the true incidence of GIST may be higher than published
reports using national cancer registry data.

Historically, the classification and prognostication of GIST
was hampered by the lack of a precise method of histopatho-
logic diagnosis. GISTs were often grouped with other soft
tissue neoplasms in the past, including leiomyoma and
leiomyosarcoma.10 The discovery of the c-KIT mutation and
the development of immunohistochemical staining for the c-
KIT protein in the late 1990s5,11 provided major advance-
ments in understanding the biology of GIST and improved
the pathologic criteria for diagnosis. Prior to these findings,
GISTs were rarely reported in the SEER database, totaling just
500–600 cases per year.3 With the number of diagnosed GIST
cases increasing and the development of imatinib as targeted
c-KIT therapy, the National Institutes of Health (NIH) con-
vened a GISTworkshop in 2001, publishing consensus guide-
lines for GIST diagnosis and prognostication. These guide-
lines outlined a risk classification schema for estimating met-
astatic risk based on tumor size and mitotic count, adding that
the term Bbenign^ probably should not be applied to GISTs
any longer.3 The CAP guidelines have been revised to mirror
the NIH’s GIST reclassification, with the explanatory notes in
the GIST protocol echoing the fact that most GISTs have
malignant potential.

While pathologists’ and clinicians’ view of GIST classifi-
cation and prognosis has evolved rapidly over the last two
decades, there appears to be a disconnect between national
GIST data collection guidelines and the risk classification
schema used to guide the pathologic assessment and clinical
management of patients. National reporting guidelines only
consider GIST cases coded as malignant or metastatic on pa-
thology report or by clinician documentation to be
reportable.12,13 If the GIST is not classified as either benign
or malignant, the case would be coded as a tumor of uncertain
malignant potential, which is not reportable.13 In contrast to
the guidelines for cancer registry reporting, the updated GIST
guidelines from the NCCN Task Force14 echo the notion that
all GISTs have some degree of malignant potential, which is
supported by large retrospective studies from the pre-imatinib
era showing a 3–4 % disease progression rate even in GISTs
categorized as low risk.6,7 This classification discordance can
present a challenge for data abstractors on the hospital cancer
registry level in determining whether cases should be reported
to regional registries because they are asked to reconcile pa-
thology reports and clinician notes that describe GIST in terms
of risk stratification with the outdated dichotomous benign/
malignant classification that is no longer used in clinical
practice.12,13,15 As a result, a significant proportion of GIST
cases are not captured in the state and national data, even cases
that are high risk or intermediate risk of disease progression.

Table 3 Treatment patterns of GISTcases reported to regional cancer registries, stratified by those marked malignant or metastatic on pathology report

GIST cases reported (N=19)

Marked malignant/metastatic (N=9) Not marked malignant/metastatic (N=10)

High risk (N=8) Int. risk (N=0) Low risk (N=0) Unk risk (N=2) High risk (N=3) Int. risk (N=2) Low risk (N=4) Unk risk (N=1)

Surgery 8 (100 %) 0 (0.0 %) 0 (0.0 %) 1 (50.0 %) 2 (67.7 %) 2 (100.0 %) 4 (100.0 %) 1 (100.0 %)

TKI 4 (50.0 %) 0 (0.0 %) 0 (0.0 %) 2 (100.0 %) 3 (100.0 %) 2 (100.0 %) 2 (50.0 %) 1 (100.0 %)

Int. Risk intermediate risk, Unk. Risk unknown risk, TKI tyrosine kinase inhibitor

Fig. 1 Proportion of GIST cases
reported to regional cancer
registries
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By only allowing cases specifically classified as overtly
malignant or metastatic, the current guidelines exclude a size-
able proportion of cases from the state and national cancer
registry data, including cases that have significant risk of dis-
ease progression or metastasis. Inclusion of these cases as
tumors of uncertain malignant potential may retain valuable
clinical information regarding GIST primary location, tumor
size, mitotic count, KIT and PDGFR mutation status, surgical
treatment, long-term recurrence, and survival outcomes. Not
only would this provide researchers with more complete na-
tional registry data on GIST incidence but it would also allow
researchers to risk stratify cases that are not necessarily report-
ed as malignant or metastatic and correlate these cases with
the site-specific factors already collected by the cancer registry
programs. The relatively small sample size included in our
study reflects the rarity of the disease, as well as a dearth of
cases prior to 2010 at our institutions. Given its relative rarity,
large registry data can be particularly helpful in determining
tumor characteristics, treatment patterns, and outcomes.

In summary, current reporting guidelines for GIST may
underestimate the true incidence of the disease, impacting
the quality and reliability of the GIST data collected on the
state and national levels. Taken together, our data suggests that
the clinical perspective and management of GIST have
outpaced the national guidelines for GIST reporting. Revision
and standardization of cancer reporting guidelines may result
in more accurate estimation of the US GIST disease burden,
tumor characteristics, and patient treatment patterns.
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