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Abstract

Endoscopic submucosal resection has been proposed
as a feasible alternative for the diagnosis and treatment of
small submucosal tumors (< 3 c¢cm), as compared to classic
interventions (surgical intervention or frequent follow-up).
Therapeutic options should be established after precise
endoscopic ultrasound assessment of the tumor
characteristics.

We present the case of a 60 year-old patient, admitted to
the Emergency Department for upper gastrointestinal (GI)
bleeding. Upper GI endoscopy showed a submucosal tumor
on the posterior gastric wall, with hyperemic covering
mucosa, without central ulceration. Endoscopic ultrasound
identified a 10-mm well-delimited hypoechoic lesion, with
the origin in the third hyperechoic layer (submucosa). After
injection of 1:10000 epinephrine in the submucosa, with
subsequent elevation of the protrusive formation, we
performed an endoscopic submucosal resection without any
complications. Pathology exam showed a gastric stromal
tumor with low mitotic activity, the endoscopic resection
being considered curative.

The absence of independent risk factors determined by
ultrasound endoscopy (size > 3 cm, irregular margins,
hyperechoic foci >3 mm, cystic spaces >4 mm, presence of
intratumoral Doppler signal), as well as the low mitotic
activity, permitted the subsequent follow-up of the patient.
A control endoscopic examination performed after 4 weeks
showed the healing of the post-resection ulceration.

In conclusion, ultrasound endoscopy allowed the
establishment of a correct presumptive diagnosis and the
subsequent assistance of endoscopic submucosal resection,
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used for pathological confirmation and for curative
endoscopic treatment.
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Rezumat

Rezectia endoscopicd submucoasd a fost propusi ca o
alternativd pentru diagnosticul si tratamentul tumorilor
submucoase mici (< 3 cm), comparativ cu modalititile clasice
(interventie chirurgicald sau urmadrire periodic#). Stabilirea
conduitei terapeutice se face insd dupi evaluarea ecoendo-
scopicd precisd a caracteristicilor tumorii submucoase.

Prezentim cazul unui pacient de 60 de ani, care s-a
prezentat in urgentd pentru hemoragie digestiva superioars
exteriorizatd prin melend. Examenul endoscopic a evidentiat
o formatiune tumorald submucoasd situatd pe marea curburd
gastricd, pe fata posterioard, cu mucoasd de acoperire
eritematoasd, fird ulceratie centrald. Eco-endoscopia a
evidentiat o formatiune hipoecogend, bine delimitatd, cu
diametrul de 10 mm, cu originea in stratul III hiperecogen
(submucoasd). Dupi injectarea in submucoasi de adrenalini
1: 10 000 si elevarea formatiunii protruzive, s-a efectuat
rezectie endoscopici submucoasi fird complicatii imediate.
Examenul histopatologic a confirmat prezenta in submucoasi
aunei tumori stromale gastrice cu activitate mitoticd redusd,
rezectia endoscopicd fiind consideratd curativa.

Absenta factorilor de risc ecoendoscopici independent
asociati cu malignitatea (dimensiuni > 3 cm, margini
neregulate, focare hiperecogene > 3 mm, spatii chistice > 4
mm, semnal Doppler intratumoral), respectiv activitatea
mitoticd redusid, au permis urmirirea pacientului in
continuare. Examenul endoscopic la 4 sdptdmani a aritat
vindecarea ulceratiei post-rezectie endoscopica.

in concluzie, ecoendoscopia a permis stabilirea unui
diagnostic prezumtiv corect si asistarea rezectiei endoscopice
submucoase, utilizatd pentru confirmare histopatologicd, dar
mai ales ca tratament endoscopic curativ.
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Introduction

Subepithelial masses or lesions, often referred to as
submucosal tumors (SMT), represent a prominence below
the mucosa of the gastrointestinal tract, the etiology of which
cannot be determined by endoscopy with superficial
mucosal biopsies (1-4). Endoscopic ultrasound (EUS) has
emerged as the diagnostic procedure of choice when a SMT
has been detected by endoscopy (5). However, EUS cannot
differentiate between benign and malignant tumors, and the
final diagnosis is still based on histopathological examination
after complete removal of the tumor (1). Nevertheless, EUS
offers valuable information for clinical management, and
helps to decide if a lesion should be followed-up, removed
by endoscopy or by surgery.

Endoscopic submucosal resection (ESMR) was proposed
as a feasible alternative for the diagnosis and treatment of
small submucosal tumors (less than 3 cm), as compared to
classic interventions (surgical intervention or frequent
follow-up). Therapeutic options are established after EUS
assessment of the characteristics of the submucosal tumor
(origin, consistency, layer of origin, ultrasound characteris-
tics).

We present the case of a 60-year-old patient diagnosed
with a subepithelial lesion located in the submucosa, which
was resected by endoscopic submucosal cap aspiration
method, assisted by EUS.

Case presentation

A 60-year-old male patient was admitted to an Emergency
Department for an episode of upper gastrointestinal (GI)
bleeding, probably induced by NSAIDs abuse. However,
an upper GI endoscopy described a gastric subepithelial
lesion of approximately 1 cm and the patient was referred to
our department for further diagnosis and treatment.

The patient was re-examined one month later in our
Gastroenterology Department, by upper GI endoscopy that
showed a SMT on the posterior gastric wall, with a hyperemic
covering mucosa, without central ulceration (Fig.1).
Endoscopic biopsies showed a gastric mucosa with non-
specific inflammatory infiltrate.

EUS examination identified a hypoechoic lesion, well-
delimited, with a diameter of 10 mm, with the origin in the
1™ hyperechoic layer (Fig. 2). ESMR was considered feasible
because the lesion was restricted to the third EUS layer
(submucosa), without involvement of the fourth EUS layer
(muscularis propria) and subsequent risk of perforation.

ESMR technique was started with a submucosal injection
of 1: 10 000 of epinephrine (= 30 ml) just under the lesion
(Fig. 3) with sufficient elevation of the SMT from the
underlying structures (muscularis propria). Due to the small
dimensions of the lesion, the procedure was enhanced by
the use of a transparent cap (EMR kit, Olympus), which
allowed suction of the lesion inside the cap (Fig. 4), followed
by snaring and electrocautery with blended current (Fig. 5).
The SMT was then retrieved for pathology inside the cap

(Fig. 6). A deep ulceration resulted from the procedure, with
visible muscle fibers of the muscularis propria in the center
ofthe ulceration (Fig. 7). A control endoscopic examination
performed after 4 weeks showed the healing of the post-
resection ulceration (Fig. 8).

Morphopathological examination showed a small gastric
stromal tumor (< 1 cm) located in the submucosa with low
mitotic activity (< 5 mitoses/50 high-power fields), while the
endoscopic resection was considered curative (resection
margins were free of tumor tissue). Microscopic examination
confirmed the diagnosis of gastrointestinal stromal tumor
(GIST) based on morphology in routine stained sections
(hematoxylin and eosin) and immunohistochemistry. Thus,
usual hematoxylin and eosin staining showed a spindle cell
tumor with a fascicular pattern (Fig. 9). The gastric stromal
tumor was examined for: c-kit (CD-117) (Fig. 10), CD-34,
smooth muscle actin (Fig. 11), S-100 (Fig. 12), desmin and
Ki-67. Positive staining for c-kit and CD34 indicate dif-
ferentiation toward the interstitial cells of Cajal (true GIST),
while positive reaction for SMA and/or desmin and negative
reaction for c-kit characterizes smooth muscle cells (Ieiomy-
omas) and positive reaction for S-100 indicate Schwann cell
differentiation (schwannomas). Consequently, the tumor was
classified as a true GIST (c-kit positive, CD 34 positive, actin
negative, S-100 negative) with very low risk of malignancy.

The absence of independent risk factors determined by
EVS (tumor size > 3 cm, irregular margins, hyperechoic foci
> 3 mm, cystic spaces > 4 mm, presence of intratumoral
Doppler signal), as well as the low mitotic activity in the
resected specimen, permitted the subsequent follow-up of
the patient.

Discussion

Gastrointestinal stromal tumors (GISTs) are the most
common subepithelial tumors encountered in the
gastrointestinal tract wall (1-4). About 60% of GISTs occur
in the stomach, 25% in the small intestine and 10% in the
colon and rectum (5). These tumors are mesenchymal
neoplasms with an uncertain malignant potential, having a
histological resemblance with smooth muscle cell tumors
and neuronal cells. Immunohistochemical studies indicated
their relation to the interstitial cells of Cajal, with which they
share differentiation markers like CD-117 (c-kit) and CD-34
(6). Approximately 85% to 95% GISTs have uncontrolled
activity of the KIT cell-surface transmembrane receptor, a
protein product of the c¢-KIT proto-oncogene, which has
tyrosine kinase activity and has a stem-cell factor as ligand.
Consequently, an uncontrolled cell proliferation and
resistance to apoptosis appears.

GISTs are usually asymptomatic and found incidentally
in patients undergoing upper GI endoscopy for other
indications (1-3). Due to the small dimensions of the lesion
in our patient and the absence of a central ulceration, we
considered that the previous upper GI bleeding episode was
not related to the submucosal tumor, being caused by
NSAIDs abuse.
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Fig.1 Upper GI endoscopy: submucosal tumor on the posterior
gastric wall, hyperemic covering mucosa, without central
ulceration.

Fig.2 Linear EUS examination: a 10 mm hypoechoic lesion,
originating in the III hyperechoic layer (submucosa). The
muscularis propria clearly delineated underneath the tumor (blue
arrows).
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Fig.3 Submucosal injection of 1: 10 000 epinephrine underneath
the lesion, to elevate the SMT from the muscularis propria.

Fig.4 Aspiration of the lesion inside the transparent EMR cap.

Fig.5 Subsequent snaring and electrocautery with blended current.

Fig.6 Retrieval of the tumor inside the transparent cap.
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Fig.7 Deep ulceration resulting from the procedure, with visible  Fig.10 Positive immunostaining for c-kit (CD-117) inside the
muscle fibers in the center of the ulceration (blue arrow). tumoral cells in the submucosa.
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Fig.8 Control endoscopic examination performed after 4 weeks ~ Fig.11 Negative immunostaining for smooth muscle actin inside
showing healing of the post-resection ulceration. the tumoral cells in the submucosa. Positive immunostaining at
the level of muscularis mucosae and submucosal blood vessels.

Fig.9 Spindle cell tumor with fascicular pattern and low mitotic ~ Fig.12 Negative immunostaining for S-100 inside the tumoral cells
activity, confirming the diagnosis of a stromal tumor located in the  in the submucosa.
submucosa (H&E, x4).
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Endoscopy shows a protrusion, rarely umbilicated or
associated with a central ulcer that may bleed severely.
Endoscopic mucosal biopsies are usually non-diagnostic
because the overlying mucosa is normal. EUS is currently
considered the method of choice for examining GISTs
because it easily evidences a hypoechoic round-oval tumor
and also helps in the differential diagnosis. However, the
appearance of benign and malignant lesions overlaps (2,7).
If a GIST is smaller than 3 cm, homogeneous, with smooth
margins, it is likely to be benign (1). Large tumor size (> 4
cm), non-oval shape, irregular or indistinct extraluminal
border, echogenic foci (> 3 mm), and cystic spaces (>4 mm)
are independently associated with malignancy (7). Based
on EUS features of the SMTs we previously proposed a
clinical algorithm, taking into consideration the current
information (8). Different hypoechoic subepithelial lesions
originating in the third EUS layer (carcinoid tumors,
pancreatic rests, granular cell tumors, metastases, etc.) can
mimic GISTs, so histopathologic confirmation was still
considered necessary for characterization of the small
hypoechoic lesion depicted by EUS in our patient.

Besides EUS imaging, even histological differentiation
between benign and malignant GISTs has proven to be
problematic (9). Thus, different features were used to cor-
rectly classify the tumors: size, cytological atypia, necrosis,
presence of mitoses, and other morphologic changes.
However, there are still tumors rated as having “in-
determinate” malignant potential. A recent NIH consensus
conference established criteria for the assessment of the
risk of malignant behavior, with size and mitotic activity
being considered the most important indicators of the
malignant potential (10). Based on this, GISTs are recognized
as more or less likely to exhibit a malignant behavior, defining
a continuum of clinical behavior of lesions from very low
risk to high risk of malignancy. Thus, even very low risk
tumors (size less than 2 cm and mitoses less than 5 per 50
high-power fields) have the potential to invade neighboring
tissues or metastasize. Currently, GISTs are considered as
having malignant potential, irrespective of size and
pathological characteristics, and no tumor is clearly benign
or definitely malignant. These considerations strengthened
the decision for resection in our patient despite the EUS
characteristics of the tumor which suggested a benign lesion.

Endoscopic submucosal resection (ESMR) is a good
option for the diagnosis and treatment of subepithelial
lesions, because it represents a mini-invasive technique for
obtaining large specimens for histopathology. Furthermore,
clear resection margins of the specimen obviate the need
for surgical intervention. ESMR is only possible for lesions
located within the second or third EUS layer (deep mucosa
or submucosa), consequently most authors consider EUS
strictly required before the procedure. ESMR can be thus
considered a form of EUS-assisted therapy of small SMTs
originating in the submucosa (11). Different techniques for
ESMR have been described, but most of them are based on
submucosal injection of saline to lift the lesion, which can
be subsequently grasped and snared with a standard

polypectomy snare (12-16). Variations of this technique
include aspiration inside a band-ligation device or
transparent cap-fitted endoscope, which subsequently
permits snaring and cutting with blended electrosurgical
current. Recent enhancements of the procedures include
the submucosal injection of sodium hyaluronate, use of
endoscopic band ligation without electrosurgery or
endoscopic enucleation using insulated-tip electrosurgical
knife (17-19). Because of the accessible position, we
preferred the classic variant of the ESMR technique by using
a cap-fitted endoscope, after EUS delineation of the
hypoechoic tumor in the third EUS layer. There were no
complications after the resection, which was considered
curative by histopathology examination. Furthermore, a
control endoscopic examination performed one month later
showed only a scar, with no residual tumor tissue.

A few papers also reported the successful endoscopic
removal of small sized GISTs (< 3 cm), when the tumors arise
from the second or third EUS layer (12-16). Because of the
high-risk of complications (perforation and bleeding), the
use of clips for the closure of large mucosal defect is
advocated by some authors after ESMR (13). Endoscopic
resection assisted by laparoscopy was also suggested to
enhance the diagnostic capabilities, provide options for
resection intraoperatively, and enhance the safety of the
procedure (19). Most authors do not currently recommend
endoscopic resection for stromal tumors when the origin of
the tumors lies within the fourth EUS layer (muscularis
propria). This increases the chances for complications
(perforation or bleeding may occur in up to 11% of patients),
and also might render the resection incomplete (20).

The present case report emphasizes the possibility of
individual management for subepithelial lesions and the
feasibility of endoscopic resection, precluding surgery in
suitable cases. EUS allowed the establishment of a correct
presumptive diagnosis and the subsequent assistance of
ESMR, being used both for pathological confirmation, and
for curative endoscopic treatment. Although endoscopic
resection seems a feasible alternative to surgical resection
or follow-up, further prospective studies will have to
establish the value and indications of ESMR, performed in
association with EUS, for the treatment of gastric stromal
tumors. Data regarding large series of patients undergoing
ESMR are limited and urgently required.
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