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Aim: this study aimed to comprehensively compare the diagnostic capabilities of modern video capsule endoscopy (VCE) and
standard computed tomography (CT) in detecting small bowel tumors in patients presenting with gastrointestinal bleeding.

Materials and methods. We performed a retrospective analysis of diagnostic data from 128 patients exhibiting clinical man-
ifestations of small bowel bleeding. The patients were divided into two clinically comparable groups based on their chosen
diagnostic approach. Group | comprised 65 patients who underwent VCE, while Group Il included 63 patients whose diagnosis
was facilitated by contrast-enhanced CT. A crucial inclusion criterion for all patients in both groups was prior gastroscopy and
colonoscopy that failed to identify the source of bleeding.

Results. The study’s findings demonstrated a substantial difference in the diagnostic efficacy of the methods. In the VCE
group, tumors as a cause of bleeding were identified in 11 (16.9 %) patients, whereas in the CT group, an analogous diag-
nosis was established in only 6 (9.5 %) patients. A pivotal observation was that among Group Il patients with negative CT
results, subsequent application of VCE led to the detection of an additional 7 small bowel tumors, none exceeding 10 mm in
size. This clearly indicates the superior diagnostic value of VCE for identifying small bowel neoplasms, particularly those of
diminutive size, compared to CT.

Conclusions. This research substantiates that VCE exhibits significantly higher diagnostic effectiveness compared to CT for
detecting small bowel tumors up to 10 mm. The detection rate was 16.9 % for VCE versus 9.5 % for CT (p < 0.05), thereby
justifying its application for the early and precise diagnosis of this pathology.

MopiBHAAbLHE OLHIOBAHHA BiA€OKaNCyAbHOI eHAOCKONI|
Ta Komn'loTepHoi Tomorpadii B AlarHOCTULL NYXAUH TOHKOI KULUKK
B NaU€HTIB i3 LUAYHKOBO-KULLKOBOKO KPOBOTEUED

A. 0. MuasiHoBCbKa, fl. M. deneluTHebkUM, B. K. Muporoecbkuii, M. O. MocuneHko,
B. B. CopokiH, C. 0. 3no06eHelp, 0. P. ABopcbka

Meta po6otn — feTanbHe MOpiBHAMbHE OLHIOBAHHS [iarHOCTUYHWMX MOXIIMBOCTEN Cy4acHOi TEXHOMOrii BifeokancynbHoi
engockonii (BKE) Ta ctaHgapTHoi komn'toTepHoi Tomorpadii (KT) Anst BUSIBNIEHHS NYXSIMH TOHKOT KULLKKM B MaLLEHTIB i3 LWyH-
KOBO-KMLLIKOBOIO KPOBOTEYEHO.

Marepianu i meToau. 34iNCHUNM PETPOCTIEKTUBHUIA @Hani3 AiarHOCTUYHMX faHux 128 nauieHTiB i3 KNiHIYH1MM NposiBaMU Kpo-
BOTeMi 3 TOHKOI KULLIKW. [TaLieHTiB noainunu Ha ABi KNiHIYHO 3iCTaBHi rpynu 3anexHOo Bif AiarHOCTUYHOrO METOAY, LLO 3acTocy-
Banu. [o rpynu | 3anyumnu 65 nauieHTis, sikum BukoHaHo BKE, a fo rpynu [l — 63 nauieHTw, B AKX AiarHOCTUKY 34iCHUNM 3a
[Z10MOMOTOH KOHTpacT-niacuneHoi KT. Baxnmeui kputepiit 3anyyeHHs Ans BCix naLieHTiB 060X rpyn — NonepeaHs racTpockonis
Ta KOrNoHOCKoNis, Nif vac SKUX mxepena KpoBoTeYi He BUSIBIEHO.

Pesyabtatu. Y peaynbrati JOCNigKeHHs BCTAHOBWIM CYTTEBY Pi3HMLIIO 3@ AiarHOCTUYHO edpekTUBHICTIO MeToziB. Y rpyni BKE
MyXIMHK SK NpUYnHY kposoTeui BusiBneHo B 11 (16,9 %) nauienTis, a B rpyni KT wen giarHo3 BctaHoeneHo nuwe y 6 (9,5 %)
nauieHTis. Y nauieHTis i3 rpynu I, ski 3a gaHumu KT manu HeraTuBHUI pesynsTar, nig Yac HactynHoi BKE BusiBneHo we 7
MyXMWH TOHKOI KMLLKK, LU0 3@ po3mipamu He nepesuLlyBanu 10 mm. Lii AaHi nigTBepmKyoTh BULLY AiarHOCTUYHY LiHHICTb BKE
ANS BUSIBMEHHS HOBOYTBOPEHb TOHKOI KMLLKX, OCOBNMBO HEBEMMKIX, NOPIBHAHO 3 KT.

BucHoBku. BKE mae cyTTeBO BULLY AiarHOCTUYHY eheKTUBHICTb NOPIBHAHO 3 KT Ans BUABMEHHS NYXIMH TOHKOI KULLKU
po3mipom MeHLue Hix 10 mM. YacToTa BusiBneHHst nyxnuH ctaHosuna 16,9 % ans BKE Ta 9,5 % ans KT (p < 0,05). Ui aaHi
06I'pyHTOBYHOTb AOLINBHICTb 3acTocyBaHHA BKE ans paHHbOi Ta TOYHOI AiarHoCTvkw Uiei natonorii.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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Original research

The past decade has witnessed a rising incidence of
malignant neoplasms within the digestive system. Among
these, small bowel tumors represent a distinctive position,
accounting for approximately 3% of all gastrointestinal
malignancies [1]. The primary challenge in their diagnosis
stems from the small intestine’s anatomical intricacies,
rendering it less accessible to conventional endoscopic
modalities such as gastroscopy and colonoscopy [2].
Pathologies in this segment of the intestine can often
remain asymptomatic for extended periods or present
with non-specific clinical signs. This frequently culminates
in delayed diagnosis, which, in turn, precipitates the de-
velopment of complications and the dissemination of the
neoplastic process [3].

Technological advancements, notably the advent of
video capsule endoscopy (VCE) into clinical practice,
have transformed the non-invasive and comprehensive
examination of the small intestine. Unlike enteroscopy,
VCE does not permit biopsy or therapeutic interven-
tions. However, enteroscopy is an invasive procedure
necessitating general anesthesia and is associated with
arelatively high risk of complications. Furthermore, even
with balloon-assisted enteroscopy, complete visualiza-
tion of the entire small bowel can be challenging due to
adhesions or complex anatomical variations. Thus, VCE
emerges as a compelling alternative for such patients
[4,5,6,7,8].

The diagnostic utility of traditional radiological meth-
ods, such as computed tomography (CT) and magnetic
resonance imaging (MRI), is limited in detecting small
bowel tumors, particularly when their size is less than
10 mm. This limitation can be attributed to intestinal
peristalsis during the procedure, abdominal organ move-
ments during patient respiration, and the high probability
that small lesions may be missed if they do not fall within
the scanner’s plane of section. In our view, the strate-
gic deployment of video capsule endoscopy offers a
valuable opportunity to enhance the early diagnosis of
small bowel neoplasms in patients with gastrointestinal
bleeding [9,10,11,12,13].

Aim

This study aimed to comprehensively compare the diag-
nostic capabilities of modern video capsule endoscopy
and standard computed tomography in detecting small

bowel tumors in patients presenting with gastrointestinal
bleeding.

Materials and methods

This study rigorously adhered to the bioethical principles
outlined in the Helsinki Declaration. All participating pa-
tients provided informed consent prior to their inclusion in
the study. A comprehensive analysis was performed on
the diagnostic data of 128 patients suffering from small
bowel bleeding. Patient ages ranged from 17 to 65 years,
with a mean age of 41.0 + 1.1 years. The cohort included
60 (46.8 %) males and 68 (53.2 %) females.

Patients were stratified into two distinct groups based
on their diagnostic approach. Group | comprised 65 pa-
tients with clinical presentations of small bowel bleeding
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who underwent video capsule endoscopy between 2010
and 2024. Prior to VCE, all patients in this group had
undergone gastroscopy and colonoscopy, neither of
which identified the source of bleeding. Group Il included
63 patients with small bowel bleeding whose diagnosis
was performed using a radiological method, specifically
contrast-enhanced computed tomography, also between
2010 and 2024. Similarly, all patients in Group Il had pre-
viously undergone negative gastroscopy and colonoscopy
for the bleeding source.

The patient groups were comparable in terms of
age and gender, ensuring homogeneity for analysis. It is
pertinent to note that the study is retrospective in nature,
and patient allocation to groups was based on clinical
practice rather than randomization. This approach may
introduce selection bias and is acknowledged as a limi-
tation of this study.

All patients in both groups were prepared for their
respective examinations using polyethylene glycol
preparations according to standard instructions and
followed a low-residue diet for three days prior to the
procedure.

Video capsule endoscopy was performed using
the OMOM1, OMOM2, and OMOM HD systems. The
system typically consists of a specialized antenna belt,
a data recorder for video capture, a disposable video
capsule, and dedicated software. Patients, in a fasting
state, swallowed the video capsule with a small amount
of water. The capsule traversed the gastrointestinal tract
propelled by intestinal peristalsis, transmitting images to
the recorder for storage. Data from the recorder were
subsequently downloaded to a computer program for
detailed physician analysis.

Computed tomography scans were performed on
GE Revolution EVO (128 slices) and Siemens Somatom
Go (32-64 slices) tomographs, with the administration
of iodine-containing contrast agents administered for
enhancement.

Following surgical interventions, resected gross
specimens were dispatched for pathohistological ex-
amination. Biopsy samples were fixed in 10 % neutral
buffered formalin solution (pH 7.4) for 24-36 hours.
Histological sections, 4-5 pum thick, were prepared
from paraffin blocks using a rotary microtome. These
sections were then stained with hematoxylin and eosin
(H & E) and subjected to periodic acid-Schiff (PAS)
reaction. Additionally, immunohistochemical (IHC)
analysis was conducted using monoclonal antibodies
against CD138, CD68, CD20, and a-SMA. Microscopic
examination was carried out using a Zeiss “Primo Star”
light microscope.

Results

The examination results for patients in Group | are pre-
sented in Table 1.

As shown, VCE identified the following causes of
bleeding: erosive enteritis in 24 (36.9 %) patients, small
bowel angioectasias in 15 (23.0 %), small bowel tumors
in 11 (16.9 %), Crohn’s disease in 8 (12.3 %), and small
bowel diverticulain 2 (3.0 %) patients. In 11 patients within
this group, small bowel tumors were determined to be the
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cause of bleeding. All these patients underwent surgical
intervention involving resection of the tumor-containing
small bowel segment. Pathohistological examination of
the resected tumors revealed the following diagnoses:
gastrointestinal stromal tumors (GIST) in 4 cases (Fig. 1),
neuroendocrine tumors (NET) in 3 (Fig. 2), lymphomas in
2 (Fig. 3), adenocarcinomaiin 1 (Fig. 5), and hemangioma
in 1 case (Fig. 4). The sizes of these tumors ranged from
5 mm to 10 mm.

The results of examinations conducted in Group |l
patients are summarized in Table 2.

As observed, in 46 (73 %) patients within this group,
computed tomography failed to identify the source of
bleeding. Crohn’s disease of the small bowel was diag-
nosed in 8 (12.6 %) patients, tumors in 6 (9.5 %), and
diverticula in 3 (4.7 %). Consequently, in 6 patients of
Group I, small bowel tumors were identified as the cause
of bleeding. These patients subsequently underwent
surgical resection of the affected segment. Postoperative
histological examination of these tumors revealed the
following diagnoses: 1 GIST, 1 NET, 1 lymphoma, and
3 adenocarcinomas. The sizes of these tumors ranged
from 20 mm to 50 mm.

To evaluate the diagnostic efficacy of each modality,
a comparative statistical analysis was performed. The
detection rate for small bowel tumors was significantly
greater in the VCE group (Group I) at 16.9 % (11 of 65
patients) versus the CT group (Group Il), where the
rate was 9.5 % (6 of 63 patients). This difference was
statistically significant (p < 0.05, x? test). Additionally,
there was a statistically significant disparity in the size
of the tumors identified by each method. VCE was more
adept at detecting smaller tumors (ranging from 5 mm
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Fig. 1. GIST of the Jejunum (indicated by arrows).

Fig. 2. NET of the Upper Third of the Illeum with Surface
Ulceration (indicated by arrows).

Fig. 3. Lymphoma of the Jejunum (indicated by an arrow).
Fig. 4. Hemangioma of the Jejunum.

Fig. 5. Adenocarcinoma of the lleum.

Table 1. Results of examination in Group | patients

Number of patents 2

Erosive Enteritis 24 36.9
Small Bowel Angioectasias 15 23.0
Small Bowel Tumors 11 16.9
Crohn's Disease 8 12.3
Small Bowel Diverticula 2 3.0
Source Undetermined 5 7.6
Total 65 100.0

Table 2. Results of examination in Group Il patients

Number of patents %

Source undetermined 46 73.0
Crohn’s disease 8 12.6
Tumors 6 9.5
Diverticula 3 4.7
Total 63 100.0

to 10 mm), while CT typically identified much larger
lesions (ranging from 20 mm to 50 mm) (p < 0.001,
Mann-Whitney U-test).

Akey finding of the study was that patients in whom
CT did not detect a source of bleeding (n = 46) subse-
quently underwent video capsule endoscopy. VCE results
in this subgroup revealed: 7 additional small bowel tumors,
28 erosive enteropathies, 8 angioectasias, and 3 cases
of small bowel Crohn’s disease. Histological analysis of
these newly identified tumors confirmed that 5 were GISTs
(Figs. 6,7, 8, 9).

Importantly, the size of these tumors typically did not
exceed 10 mm.
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Fig. 6. Gastrointestinal stromal tumor (GIST) of the small intestine. A: low-power view (H & E,
x40) reveals a spindle-cell tumor arising from the muscularis propria.

Fig. 7. Gastrointestinal stromal tumor (GIST) of the small intestine. B: high-power view (H & E,
x400) shows spindle cells arranged in fascicles with eosinophilic cytoplasm and elongated nuclei.

Fig. 8. Gastrointestinal stromal tumor (GIST) of the small intestine. C: Immunohistochemical
staining for KIT (CD117) demonstrates strong cytoplasmic and membranous positivity. x100.

Fig. 9. Gastrointestinal stromal tumor (GIST) of the small intestine. D: Immunohistochemical
staining for KIT (CD117) demonstrates strong cytoplasmic and membranous positivity. x400
and 2 were NETSs (Figs. 10, 11, 12).

Fig. 10. Well-differentiated neuroendocrine tumor (NET) of the small intestine. A: Low-power
view (H & E, x100) displays nests and trabeculae of uniform cells involving the mucosa and
submucosa.

Fig. 11. Well-differentiated neuroendocrine tumor (NET) of the small intestine. B: Chromogranin
Aand synaptophysin immunostains show diffuse cytoplasmic positivity in neoplastic cells. x100.

Fig. 12. Well-differentiated neuroendocrine tumor (NET) of the small intestine. C: Chromogranin
Aand synaptophysin immunostains show diffuse cytoplasmic positivity in neoplastic cells. x400.
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Discussion

In this study, we meticulously compared the diagnostic
utility of video capsule endoscopy and computed to-
mography for identifying small bowel tumors in patients
presenting with obscure gastrointestinal bleeding. Our
findings demonstrated a statistically significant superiority
of VCE. The tumor detection rate was 16.9 % in the VCE-
first group (Group I), compared to 9.5 % in the CT-first
group (Group II) (p < 0.05).

Furthermore, our research underscored a key ad-
vantage of VCE in identifying small neoplasms. Tumors
detected via VCE were considerably smaller (5-10 mm)
than those found by CT (20-50 mm), a difference that
was statistically significant (p < 0.001). This was further
evidenced in 46 patients from the CT group, where initial
scans were negative; a follow-up VCE successfully iden-
tified 7 additional tumors, all under 10 mm.

Taken together, these findings strongly suggest that
video capsule endoscopy is a substantially more sensitive
modality for the early diagnosis of small bowel tumors, par-
ticularly for detecting small lesions missed by standard CT.

Our results are consistent with and augment findings
from other studies. For instance, Heo et al. presented a
retrospective study evaluating the role of VCE in iden-
tifying the cause of obscure gastrointestinal bleeding
in patients with negative CT heterography [14]. In their
study, 30 patients underwent VCE after negative CT en-
terography, and a definitive diagnosis was established in
17 (57 %) of these patients based on VCE results. Our
research not only corroborates these conclusions but
also encompasses a larger patient cohort and employs
newer generation video capsule systems with improved
technical parameters.

Conclusions

1. The application of video capsule endoscopy pos-
sesses high diagnostic value for detecting small bowel
tumors, especially those up to 10 mm in size, in patients
with gastrointestinal bleeding following negative gastro-
and colonoscopy results.

2. Video capsule endoscopy demonstrated signifi-
cantly superior efficacy compared to computed tomogra-
phy in diagnosing small bowel tumors up to 10 mm that
manifested as gastrointestinal bleeding, with detection
rates of 16.9 % versus 9.5 % (p < 0.05) respectively.

3. The findings corroborate that diagnostic efficiency
for small bowel tumors is markedly enhanced through the
utilization of video capsule endoscopy, enabling earlier
and more precise diagnosis and facilitating timely and
appropriate treatment.

Limitations of the study

Despite the compelling results, it is imperative to acknowledge the
limitations of this work. Firstly, the retrospective and non-randomized
nature of the study introduces a risk of selection bias, as the choice
of diagnostic method might have been influenced by the patient’s
initial condition or other clinical factors. Secondly, the extended
patient recruitment period (14 years) spans a period of significant
evolution in both CT and VCE technologies, which could have
impacted comparative effectiveness at different time points. Future
prospective, randomized controlled trials are necessary to further
validate the obtained results.
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