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DIAGNOSIS AND SURGICAL TREATMENT
OF GASTROINTESTINAL STROMAL
TUMORS OF THE STOMACH USING
MINIMALLY INVASIVE TECHNOLOGIES

Background. Gastrointestinal stromal tumors of the stomach (GIST) are relatively rare, and in 65% of cases, their pri-
mary localization is the stomach wall. Considering that the incidence of GIST is 1.2 cases per 10° people per year, not
all aspects of the treatment and diagnostic tactics are sufficiently studied. The aim of the study was to examine the pos-
sibilities of modern methods of preoperative verification of GIST of the stomach and the effectiveness of their surgical
treatment using minimally invasive technologies. Materials and Methods. We analyzed the results of surgical treatment
using minimally invasive technologies for 24 GIST patients with tumor localization in the stomach wall treated in the
clinic of the Bogomolets National Medical University in 2017—2025. Histological and immunohistochemical analyses
of the biopsy and surgical materials were performed. Results. The choice of a method for performing gastric resection
depended on the localization and size of the tumor, and the type of its growth. Of 17 (70.8%) patients with the exophytic
type of GIST growth, 13 (54.2%) patients had significant difficulties with verification of the tumor in the gastric wall dur-
ing laparoscopic revision. Conclusion. The results of the study are consistent with international data and emphasize the
need for morphological typing and the use of immunohistochemical markers for accurate diagnosis, risk stratification,
and selection of further treatment tactics for patients with GIST of the stomach.

Keywords: GIST of the stomach, biopsy, laparoscopic gastric resection, intraoperative fibrogastroduodenoscopy, im-
munohistochemistry.

According to current statistics, gastrointestinal stro-
mal tumors (GIST) occur at a frequency of 1.2 cas-
es per 10° people per year, which is 0.1% of the total
number of all tumors of the digestive tract [1, 2].
Scientific data on the origin of GIST still remain
controversial. In particular, there are no studies that
convincingly prove the presence of a genetic predis-
position to this disease and the possibility of its in-
heritance in generations [1, 2]. GISTs develop from

interstitial cells of Cajal or their precursors as a re-
sult of the occurrence of spontaneous mutations in
proto-oncogene coding for tyrosine kinase receptor
¢-KIT (CD 117) [3]. It is the activity of ¢-KIT recep-
tors that determines the direction of differentiation
of mesenchymal precursor cells into Cajal cells, and
in the absence of these receptors, into smooth mus-
cle cells [4]. GISTs are malignant neoplasms of the
digestive tract of mesenchymal origin, which in 65%
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of cases have a primary localization in the stomach
wall [5]. These tumors do not have specific clinical
manifestations and are detected more often by
chance, during a preventive examination with fibro-
gastroduodenoscopy (FGDS) or against the back-
ground of gastrointestinal bleeding, which is their
most frequent complication [4—6]. GIST, although
it is the most common tumor of the digestive tract
of mesenchymal origin, is relatively rare [7]. There
is a fairly large number of publications devoted to
this topic, but they are based on a small number of
observations, which probably explains the existence
of many aspects of the diagnosis and treatment of
GIST, which require further study [8]. In particular,
given the intramural localization of GIST in the gas-
tric wall, some authors point to significant difficul-
ties in obtaining biopsy material for the preopera-
tive verification of this disease with a high frequen-
cy of false-negative results [9]. The question of
choosing the tactics of surgical treatment of GIST,
in particular, the possibility of performing surgery
and the volume of minimally invasive methods of

Table 1. Morphological criteria for the risk
of recurrence and prolongation of GIST

Risk category of milj(;lsr:sb/;rmmz Tumor size (cm)
<5 <2
2 >2to<5
3a >5t0 <10
3b >10
4 >5 <2
>2t0<5
6a >5to <10
6b >10

surgical interventions in this pathology, also re-
quires further study [10, 11].

The aim of the study was to examine the possi-
bilities of current methods of the preoperative ver-
ification of gastric GIST and to analyze the effec-
tiveness of their surgical treatment using minimal-
ly invasive technologies.

Materials and Methods

Over 2017—2025, 24 patients, 9 men and 15
women, who were diagnosed with GIST with tu-
mor localization in the stomach wall, were treated
in the clinic of the Department of Surgery No. 2
of the Bogomolets National Medical University.
The age of the patients ranged from 41 to 78 years;
the average age was 57.1 + 8.65 years. The stan-
dard scope of instrumental examinations in all pa-
tients included fluoroscopy and computed or
magnetic resonance imaging with intravenous
contrast. Based on the analysis of the results of ad-
ditional research methods, the criteria for the pos-
sibility of surgical treatment of gastric GIST using
minimally invasive technologies were determined.
The study did not include patients with verified
gastric GIST with distant metastases, dissemina-
tion throughout the peritoneum, tumor spread to
neighboring organs, or combination with tumors
of other localization, in particular, in the presence
of gastric GIST and colon cancer. Histological and
immunohistochemical examination of the ob-
tained biopsy and surgical materials was per-
formed. A risk of recurrence and progression of
the disease was determined based on the recom-
mendations of the National Institute of Pathology
of the US Armed Forces (United States Armed

Table 2. Distribution of patients with GIST by tumor location in the stomach

Localization of GIST Anterior wall Posterior wall Total (%)
Cardiac part 1 1 2 (8.33%)
Fundus of the stomach 1 — 1(4.18%)
Body of the stomach: 5(20.83%)
Closer to the lesser curvature 2 3 8 (33.33%)
Closer to the greater curvature 1 7
Prepyloric part: 2 (8.33%)
Closer to the lesser curvature 1 1 6 (25%)
Closer to the greater curvature 3 3
Total, % 9 (37.5%) 15 (62.5%) 24 (100%)
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Forces Institute of Pathology—AFIP), which is
given in Table 1 [10].

Results

We studied and analyzed the results of surgical
treatment of 24 patients with gastric GIST who
were treated in the clinic using minimally invasive
technologies. Of these, 22 (91.7%) patients had gas-
tric GIST diagnosed during fluoroscopy, and the
other 2 (8.3%) patients were diagnosed accidental-
ly during an abdominal CT scan, with subsequent
endoscopic confirmation. The distribution of pa-
tients with gastric GIST depending on its localiza-
tion is presented in Table 2.

The localization of the tumor and the type of its
growth are factors that largely determine the choice
of the tactics and volume of the surgical interven-
tion, which are of exceptional importance in lapa-
roscopic surgery. In the studied group, patients
with GIST localization on the posterior wall of the
stomach prevailed (Table 2). In the process of
FGDS, exophytic tumor growth was detected in the
vast majority — 17 (70.8%) patients, with 5 of them
showing signs of ulceration of the gastric mucosa
on its surface and 7 (29.2%) patients showing en-
dophytic growth of the neoplasm.

It should be noted that in 10 (41.7%) patients,
GIST at the time of diagnosis verification did not
have any specific clinical manifestations, and there
were incidental findings during prophylactic
FGDS (8 patients) and during CT of the abdomi-
nal cavity (2 patients). The other 7 (29.2%) pa-
tients were hospitalized urgently with the signs of
gastrointestinal bleeding (GIB). At the same time,
the presence of ulceration of the tumor surface was
not a mandatory attribute for the occurrence of
GIB. Of the 5 patients with ulceration of the gastric
mucosa on the tumor surface, the signs of GIB oc-
curred in 3 cases. In the remaining cases, despite
the presence of ulcers on the tumor surface, no
clinical or laboratory signs of GIB were detected.
Pain in the epigastric region was observed on the
background of GIST in 5 (20.8%) patients. 1 pa-
tient with tumor localization in the subcardiac
part of the stomach had dysphagia, heartburn, and
periodic vomiting of food. In the other 2 patients,
GIST in the prepyloric part of the stomach was
manifested by symptoms of partial violation of
evacuation from the stomach — a feeling of heavi-
ness in the epigastrium after eating, belching with
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Fig. 1. Endoscopic picture of the prepyloric part of the
stomach. On the posterior wall closer to the greater cur-
vature, a GIST of 82 x 68 mm was determined, which was
accompanied by clinical manifestations of impaired evac-
uation function of the stomach

air, nausea, and vomiting (Fig. 1). To verify the di-
agnosis at the prehospital stage, preoperative tu-
mor biopsy was performed in 14 (58.3%) patients.
Of these, fine-needle biopsy under endosono-
graphic control was performed in 3 patients, and
in 5 patients with signs of ulceration of the tumor
surface detected during EGD (Fig. 2), traditional
endoscopic biopsy using forceps was performed.
In the obtained biopsy material in all these pa-
tients, GIST cells were verified during histological
and immunohistochemical studies. In 6 more pa-
tients with signs of exophytic growth of the neo-
plasm, an incisional endoscopic biopsy was per-
formed. The signs of tumor growth in the mate-
rial obtained in this way were detected only in
1patient; the other 5 samples were pseudonegative
(Fig. 3), while in the study of the surgical material,
in all cases, the tumors were verified as GIST.

In the process of surgical treatment of all patients
with gastric GIST, the organ-preserving laparoscopic
interventions were performed. In all cases, surgical
interventions were performed using 4 ports: a 10 mm
video port located infraumbilically, a universal port
5—15 mm in the left subcostal region, and two ports
with a diameter of 5 mm in the epigastric and right
subcostal regions. In the case of localization of the
tumor on the posterior wall of the stomach, a partial
dissection of the gastrocolic ligament was performed
to provide access to the tumor through the omental
bag. In all cases, to provide access to the omental
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Fig. 2. Endoscopic picture of the stomach. On the posteri-
or wall closer to the lesser curvature, a GIST of 34 X 32 mm
was detected with signs of surface ulceration and no signs
of bleeding
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Fig. 3. Incisional endoscopic biopsy of the stomach wall in
the projection of the neoplasm. A fragment of the stom-
ach wall of 19 x 11 mm was obtained. No sign of tumor
growth was detected in the studied preparation

bursa, if necessary, to perform lymphodissection
and, in some cases, to perform the mobilization
stage of the macropreparation, the Ligasure electro-
ligating generator was used with the use of a laparo-
scopic Maryland dissector with a diameter of 5 mm.
The choice of the method of performing gastric re-
section depended on the localization of the tumor,
its size and type of growth. In the case of exophytic
type of tumor growth, especially when localized on
the anterior wall of the stomach. The tumor is easily
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identified during laparoscopic revision of the ab-
dominal organs. This type of tumor growth occurred
in 7 (29.2%) patients. In 5 of them, GIST on the ped-
icle was detected; in these patients, we performed
laparoscopic sectoral or segmental gastric resections
using a linear 3-row endostapler. In most cases, 2
stapler cassettes of 60 and 45 mm were used sequen-
tially. In the other 2 patients with tumor localization
near the lesser curvature of the stomach, their re-
moval was performed using an ultrasonic dissector
with subsequent suturing of the stomach with an in-
tracorporeal suture. Of the 17 (70.8%) patients with
the exophytic type of GIST growth, 13 (54.2%) pa-
tients had significant difficulties with verification of
the tumor in the stomach wall during laparoscopic
revision. Tumors up to 20 mm in size were especial-
ly difficult to identify. In all cases, to establish the
topography of GIST and determine the volume of
laparoscopic gastric resection, we used intraopera-
tive FGDS. In 15 patients, we performed laparoscop-
ic sectoral or segmental gastric resections. In 2
(8.33%) patients with large tumors of the prepyloric
part of the stomach (Fig. 1), we performed laparo-
scopically assisted gastric resections. For this, a mi-
crolaparotomy was performed along the midline at
the level of the pyloric part of the stomach, with sub-
sequent installation of a hand port. After completing
the mobilization stage of the operation, the macro-
preparation was placed in a container before remov-
ing it from the abdominal cavity in order to comply
with the principles of ablastics. There were no cases
of intraoperative tumor damage at the stage of mo-
bilization or removal from the abdominal cavity. The
status of the resection margins in all cases was histo-
logically determined as RO.

The final clinical diagnosis of GIST in all patients
was confirmed on the basis of histological and im-
munohistochemical examination of macroprepara-
tions. At the light-optical level, it was established that
in most cases (16 patients; 66.7%), GIST had a spin-
dle cell morphological structure (Fig. 4). A mixed
cell type was detected in 5 cases (20.8%), while the
epithelioid variant was observed in 3 patients
(12.5%). The immunohistochemical examination
showed the presence of strong positive expression of
CD117 (c-KIT) receptors in all analyzed samples
(100%) (Fig. 5). The proliferative activity index by
the Ki-67 marker varied from 10% to 15% (Fig. 6),
which indicated moderate proliferative activity of tu-
mor cells. The distribution of patients who under-
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went laparoscopic surgery for gastric GIST accord-
ing to morphological categories of risk of recurrence
and disease prolongation, is presented in Table 3.

Discussion

The recommendations of the European Society of
Gastrointestinal Endoscopy provide for routine en-
doscopic diagnostics with biopsy under endosono-
graphic control in cases of gastric GIST with di-
mensions greater than 20 mm; as for tumors with-
in 10—20 mm, their endoscopic submucosal
dissection is allowed [12]. However, the recom-
mendations note that this tactic does not have a
sufficient evidence base. The removal of gastric
GIST less than 20 mm by endoscopic means is
called an acceptable alternative to other surgical
methods of treatment. At the same time, it is rec-
ognized that the choice of a method of surgical
treatment of GIST depends on the size of the tu-
mor, its localization, and the experience of the per-
formers. Currently, there is no unified tactic for the
use of puncture biopsy at the stage of preoperative
examination of patients with gastric GIST. Some au-
thors recommend refraining from performing it at
the preoperative stage, motivating this by the in-
creased risk of implantation of tumor cells through
the puncture channel [3, 5]. However, Jacob et al.
[13], citing a number of meta-analyses, indicate the
absence of a significant increase in the incidence of
GIST recurrence in patients after preoperative bi-
opsy. We drew attention to the high informativeness
of traditional endoscopic biopsy in the examination
of patients with gastric GIST who had signs of ul-
ceration of the tumor surface. In all 5 patients, in the
biopsy material taken with forceps from the ulcer
bottom on the GIST surface, cellular atypia was his-
tologically confirmed. At the same time, incisional
endoscopic biopsy, even with wide tissue capture in
the projection of the tumor node with its exophytic
growth (Fig. 3), turned out to be low informative.
The results obtained confirm the high diagnostic
value of a comprehensive morphological approach
using light microscopy and immunohistochemical
methods in the verification of gastric GIST. The pre-
dominance of the spindle cell morphological variant
(66.7%) is consistent with the literature, where this
type is considered the most common among gastric
GISTs. Epithelioid and mixed types are much less
common, which is also confirmed in our study
(12.5% and 20.8%, respectively).

ISSN 1812-9269. Experimental Oncology 47 (3). 2025

High expression of CD117 (c-KIT) in 100% of
samples indicates stable expression of this receptor
in most GISTs, which is consistent with current un-
derstanding of the pathogenesis of these tumors, in
particular, the role of mutations in the KIT gene
[3]. This marker remains one of the key ones for
immunohistochemical diagnosis of GIST. In oper-
ated patients, we established a proliferation index
for Ki-67 of 10%—15%, which allows us to classify
most tumors as having moderate proliferative ac-
tivity. Although this indicator is not the only crite-
rion for malignant potential, its increase may be
associated with more aggressive tumor behavior
and a higher risk of recurrence. Thus, the determi-
nation of Ki-67 is appropriate as an additional
prognostic marker. The results of the study are con-
sistent with international data and emphasize the
need for morphological typing and the use of im-
munohistochemical markers for accurate diagno-
sis, risk stratification, and selection of further treat-
ment tactics for patients with gastric GIST [10].

Recently, the number of supporters of surgical
treatment of gastric GIST using laparoscopic surgery
has been increasing, but still, certain limitations in
their use remain [14—17]. In particular, some au-
thors point to a higher risk of possible disruption of
the tumor integrity with laparoscopic instruments
during its mobilization compared to open surgery
[3]. Intraoperative damage to GIST is a factor that,
with a high degree of evidence, contributes to the
occurrence of disease recurrence [10]. To reduce the
likelihood of this complication, it is recommended
not to operate laparoscopically on patients with gas-
tric GIST in whom the tumor size exceeds 50 mm

Table 3. Assessment of the risk of recurrence
and prolongation of GIST in patients after
laparoscopic gastric resection

Risk category | Number of patients | Number of relapses

1
2
3a
3b
4

— AN N = W N
|

6a 1
6b — —
Total, % 24 (100%) 2 (8.33%)

373



A. Moiseienko, V. Dibrova, O. Melnyk

S T
¢ AXE

Fig. 4. Pathohistological picture of a GIST of the stomach; spindle cell type. Hematoxylin-eosin stain. x100. In the his-
tological material, tumor tissue of a lobular structure is represented by strands of spindle-shaped cells with pale eosino-
philic cytoplasm and round or elongated hyperchromic nuclei. Degenerative changes of cells are observed, manifested
by the formation of multiple perinuclear vacuoles. There are areas of hyalinosis and sclerosis of the stroma and diffuse

lymphoid infiltration. The number of mitoses is >5 per 5 mm? in 50 fields of view with a magnification of x 100
Fig. 5. Cytoplasmic expression of CD117 by tumor cells. IHC with CD117. x100
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Fig. 6. Nuclear expression of Ki-67 by tumor cells. IHC
with Ki-67. x100

[18]. Potentially difficult for laparoscopic treatment
are also GISTs localized on the posterior wall of the
stomach near the cardia. Laparoscopic operations in
such cases result in a significantly higher frequency
of complications, such as failure of the gastric suture
and impaired motor function with the development
of dysphagia [14]. A number of authors note the
high effectiveness of surgical treatment of gastric
GIST using laparoscopic technologies at the initial
stages of the disease, when the tumor size is within
20—30 mm [13, 17]. However, when performing
laparoscopic operations for gastric GIST with exo-
phytic tumor growth and its size up to 20 mm, we
encountered significant difficulties in identifying it
in the gastric wall and determining the boundaries
of resection. This problem was especially relevant
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when the tumor was localized on the posterior wall
of the stomach [19]. In our opinion, the real inci-
dence rate of gastric GIST is much higher than of-
ficial statistics suggest, since these tumors are diffi-
cult to identify even endoscopically at the early stag-
es of the disease [20, 21]. Laparoscopic gastric
resection in the mode of dual tumor visualization
using intraoperative FGDS in 13 (54.2%) patients
allowed us to identify the tumor in the gastric wall
and perform radical resection. At the same time, en-
doscopic transillumination from the side of the gas-
tric lumen allows us to visualize the tumor against
the background of the architectonics of the large ves-
sels of its wall, which improves the quality of intra-
operative hemostasis.

To sum up, the determining factor influencing
the results of laparoscopic gastric resection for GIST
is the assessment of its resectability based on CT of
the abdominal organs and EGD. The criteria for the
possibility of performing GIST by laparoscopic sur-
gery are the assessment of the size and location of
the tumor and the absence of extra-organ germina-
tion and distant metastases. The most effective
methods for obtaining biopsy material at the stage
of preoperative examination are performing fine-
needle biopsy of GIST under endosonographic con-
trol and, in cases of ulceration of its surface, taking
material directly from the ulcer bottom. In the ab-
sence of technical capabilities for their implementa-
tion in conditions of resectable GIST, it is advisable
to refrain from performing preoperative biopsy by

ISSN 1812-9269. Experimental Oncology 47 (3). 2025
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another method. Performing laparoscopic gastric | safe resection margins, and avoidance of its damage
resection in the dual visualization mode in combi- | at the beginning of the mobilization stage. The im-
nation with intraoperative FGDS allows for the in- | pact of the method of performing preoperative gas-
creased radicality of surgical intervention due to the | tric GIST biopsy on the risk of tumor recurrence
rapid visualization of the tumor, determination of | requires further study.
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A. Moticeenxo, B. Jlibposa, O. Menvrux

HarjioHanpbHMIT Me[UYHNI YHIBEpCUTET
im. O.0. boromonbns, Kuis, Ykpaina

JIATHOCTUKA I XIPYPTTYHE JIIKYBAHHA
TACTPOIHTECTMHAJIbH/X CTPOMAJIbHNUX
[MYXJIMH HUIYHKY 13 3SACTOCYBAHHAM
MIHITHBA3VMBHIX TEXHOJIOTTN

Cran nurasHa. [acTpoinTecTrHanbHi cTrpoManphi myxanan mnyHKy (I'ICIT) e mpencTaBHMKaMy 3710AKICHUX HOBO-
YTBOPEHDb TPABHOIO TPaKTY, AKi 3yCTPi4alOThCA MOPIBHAHO PifiKo, i B 65% BUIA[KIB iX IEPBMHHOI0 JIOKAJTi3alli€l0 €
criHKa HUTyHKY. BpaxoByroun, mo saxsopiosasictb Ha ['ICII cknazae 1,2 Bunazkis Ha 10° oci6 Ha pik, He Bci acmekTu
NiKyBa/JIbHO-1ialrHOCTUYHOI TAKTYUKM € JOCTaTHBO BUBYeHMMI. MeTa po60Ti. BMBUMTI MOXXIMBOCTI Cy4acHUX MeTO-
1iB moonepauirnoi Bepudikanii I'TCIT niryHka Ta epeKTUBHICTD iX XipypriqyHOro JiKyBaHHA i3 3aCTOCYBaHHAM MiHi-
inBasuBHMX TexHoori. MaTepianu i MeTomu. Bripofomx 2017—2025 pokis B kiinini kadenpu xipyprii Ne2 Hamio-
HaJIBHOT'O MeIMYHOro yHiBepcurety iMeni O.O. boromonbla 6yno nporikoBaHo 24 XBOpKX, 9 40/IOBIKiB Ta 15 KiHOK,
y sixux 6ynu giarHocrosani I'ICII 3 yokasisaii€eo myxImMHK B CTIHI IUTYHKA. YCIM XBOPMM BUKOHAHO TiCTONIOTidHE
Ta iIMyHOriCTOXIMiUHe JOCTi/)KEeHHs OTPUMAHOrO GIOICIIIHOTO Ta omepaliliHoro Marepiany. Pesynbraru. Busueno ta
[IpOaHaNi30BaHO pe3y/nbTaTy Xipypriunoro nikyBaHHs 24 xBopux Ha ['ICII mnyHKa, 1150 6y IpoonepoBaHi B KiHini
i3 3acTOCYBaHHAM MiHIiHBasMBHMX TeXHONIOriT. Bubip criocoby BUKOHaHHS pe3eKIlil HTYHKY 3a/1eXXaB Biff ToKamisanii
HyX/IMHY, 1l po3Mmipis Ta Tumy pocty. 3 17 (70,8%) xBopux 3 ek3oditaum tunom pocry I'ICII, y 13 (54,2%) marien-
TiB 6y/M CyTTEBI TpyAHOLLi 3 Bepudikaliero IyXIMHM B CTiHII LIUTYHKA ITifl 9ac IallapoCKOMiYHOl peBisil. BUCHOBOK.
Y npoueci xipyprignoro nikyBanus Bcix xsopux 3 I'ICIT niryHka 6ynu BMKOHaHI opraHos6epirarodi ganapocKomiyui
BTpy4YaHHA. Pe3ynbTatyt JOCTiI>KeHHA Y3TOIPKYIOThCA 3i CBITOBMMM JaHMMU Ta HiIKPECTIOI0TH HeoOXigHicTh MOpdO-
JIOTi9HOrO TUITYBAHHS i 3aCTOCYBaHHS IMYHOTICTOXIMIYHMX MapKepiB A/Is TOYHOI AIarHOCTUKYL, cTparudikanii pusukis
Ta BUOOPY HOJa/IbIIOl TAKTUKM NiKyBaHHA XxBopux Ha [ICII uuyHKy.

Kmrouosi cnoBa: I'ICII mtynky, 6iomcis, mamapockomiuna pe3eKijis LUIYHKa, iHTpaonepaniiiHa ¢ibporactponyorne-
HOCKOIIifl, IMYHOTiCTOXiMif.
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