
43General Surgery   Загальна хірургія  •  2025  •  № 3 (14)

UDC ISSN 2786-5584  PRINT

ISSN 2786-5592  ONLINEDOI http://doi.org/10.30978/GS-2025-3-43

ORIGINAL RESEARCH   Оригінальні дослідження

Colorectal cancer (CRC) is one of the most prevalent 
malignant neoplasms and a leading cause of cancer-
related mortality worldwide [10]. Prognosis is closely 
linked to the stage at diagnosis. Early-stage detection 
is associated with improved survival rates and the po-
tential for radical treatment, whereas distant metas-
tases significantly reduce the likelihood of favourable 
outcomes [10]. The National Comprehensive Cancer 
Network (NCCN) guidelines for Colon and Rectal 
Cancer (version 2.2024) underscore the importance 

of accurate staging in selecting optimal therapeutic 
strategies [1]. Digital imaging modalities, including 
computed tomography (CT), magnetic resonance 
imaging (MRI), and positron emission tomography 
combined with computed tomography (PET-CT), are 
routinely used to assess primary tumour size, regional 
lymph node involvement and the presence of distant 
metastases. Despite their widespread use, these im-
aging techniques have limited sensitivity for detect-
ing microscopic lesions, such as occult peritoneal 

OBJECTIVE – to improve staging accuracy and optimize therapeutic strategies in patients with colorectal cancer 
by performing minimally invasive diagnostic procedures, specifically diagnostic laparoscopy with peritoneal 
lavage and cytological examination, and mediastinoscopy with targeted lymph node biopsy, in cases where con-
ventional imaging methods (computed tomography [CT], magnetic resonance imaging [MRI], positron emission 
tomography combined with computed tomography [PET-CT]) yield equivocal or inconclusive results.

MATERIALS AND METHODS. This ambispective (retrospective–prospective) study was conducted from 2023 to 
2025 and included 37 patients with colorectal cancer who had inconclusive standard imaging results regarding 
distant metastases or peritoneal carcinomatosis. Patients were allocated into two groups: 22 patients with sus-
pected peritoneal carcinomatosis underwent diagnostic laparoscopy with peritoneal lavage, peritoneal biopsy, 
and cytological analysis, while 15 patients with suspected mediastinal lymph node involvement underwent 
cervical mediastinoscopy with targeted lymph node biopsy. Diagnostic accuracy, the impact of findings on sub-
sequent therapeutic management, and procedural safety were evaluated.

RESULTS. Peritoneal carcinomatosis was morphologically confirmed in 19 of 22 patients (86.4 %), and metastatic 
involvement of mediastinal lymph nodes was confirmed in 11 of 15 patients (73.3 %). Verification of the patho-
logical process resulted in a change in therapeutic strategy for 29 of 37 patients (78.4 %). Specifically, 27 patients 
(73.0 %) received systemic chemotherapy, 7 patients (18.9 %) underwent radical surgical procedures, 2 patients 
(5.4 %) underwent palliative resection, and 1 patient (2.7 %) declined further treatment. No serious intraopera-
tive complications were observed. Minor postoperative events, including pain at the puncture site, subcutaneous 
emphysema, and transient fever, occurred in 8 patients (21.6 %) and did not require additional treatment.

CONCLUSIONS. Incorporating diagnostic laparoscopy and mediastinoscopy into the colorectal cancer staging 
algorithm yields high diagnostic accuracy, supporting personalized treatment planning. The application of mini-
mally invasive methods reduces unnecessary surgical interventions, shortens the time to initiation of systemic 
therapy, and may improve prognosis in patients with advanced disease.
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carcinomatosis, and for evaluating non-regional lymph 
nodes, including mediastinal lymph node involvement 
[5, 10]. CT scanning, in particular, has low sensitivity 
for identifying peritoneal metastases < 5 mm in di-
ameter [11]. Furthermore, hypermetabolically active 
mediastinal lymph nodes observed on PET-CT may 
be reactive, resulting in false-positive findings [4]. Tu-
mours have traditionally been considered the primary 
consumers of glucose in the body, a concept that un-
derpins PET-CT tumour visualization using a radio-
active glucose tracer to identify regions of elevated 
glucose metabolism. However, recent studies indicate 
that tumours are highly heterogeneous and consist of 
various cell types. Research conducted by a team of 
American investigators has shown that immune cells, 
specifically macrophages and T cells, are the primary 
consumers of glucose within tumours, rather than 
malignant cells. In contrast, tumour cells utilize gluta-
mine and fatty acids as their principal energy sources. 
This finding represents a significant advancement and 
may substantially influence future approaches to can-
cer diagnosis and treatment [6].

The primary disadvantage of PET-CT includes 
undetected (false negative) peritoneal carcinoma-
tosis in patients with CRC, potentially resulting in 
exploratory or palliative surgery. Conversely, a false 
positive PET-CT result may prevent patients from 
receiving potentially beneficial radical bowel resec-
tion. In these controversial cases, morphological 
verification of suspicious changes is required [5].

The NCCN guidelines recommend the use of mini-
mally invasive diagnostic techniques when imaging 
data are inconclusive [1]. Specifically, diagnostic lapa-
roscopy with peritoneal lavage for cytology is advised 
for suspected peritoneal carcinomatosis, while medi-
astinoscopy is recommended for patients with CRC 
who present with enlarged mediastinal lymph nodes 
[1]. These procedures provide direct morphological 

verification. Laparoscopy enables assessment of the 
macroscopic condition of the peritoneum and collec-
tion of peritoneal lavage samples for cytology and bi-
opsy. Mediastinoscopy facilitates the acquisition of his-
tological samples from a suspicious lymph node. Previ-
ous studies have shown that in localized CRC, positive 
peritoneal lavage cytology serves as an independent 
negative prognostic marker associated with a high risk 
of peritoneal recurrence [3]. Incidental confirmation of 
mediastinal metastases by imaging alone has been re-
ported only in isolated clinical cases [2], underscoring 
the necessity for histological confirmation.

This study examined the impact of diagnostic 
laparoscopy with cytological analysis and mediasti-
noscopy with targeted lymph node biopsy on initial 
treatment planning and the consistency between 
clinical and morphological data.

OBJECTIVE – to improve staging accuracy and 
optimize therapeutic strategies in patients with 
colorectal cancer by performing minimally inva-
sive diagnostic procedures, specifically diagnostic 
laparoscopy with peritoneal lavage and cytological 
examination, and mediastinoscopy with targeted 
lymph node biopsy, in cases where conventional im-
aging methods (computed tomography [CT], mag-
netic resonance imaging [MRI], positron emission 
tomography combined with computed tomography 
[PET-CT]) yield equivocal or inconclusive results.

Materials and methods
Study design. This retrospective-prospective clini-
cal study was conducted from 2023 to 2025 and in-
cluded 37 patients with colorectal cancer (CRC).

The inclusion criteria for patients in this study 
required the presence of suspicious radiological 
signs indicating potential metastasis to the peri-
toneum or mediastinal lymph nodes. Specifically, 
these signs included ascites, peritoneal thickening, 
or enlarged (> 11 mm) mediastinal lymph nodes of 
undetermined origin (Fig. 1).

Methods. All patients underwent standard imag-
ing, which included CT of the chest, abdomen, and 
pelvis. Intravenous contrast was administered when 
indicated. If imaging results suggested possible peri-
toneal carcinomatosis or mediastinal lymph node in-
volvement, a minimally invasive procedure was per-
formed (diagnostic laparoscopy or mediastinoscopy, 
respectively). Patients were then preliminarily divid-
ed into two groups: those with suspected peritoneal 
carcinomatosis (n = 22) and those with suspected 
mediastinal lymph node involvement (n = 15).

All procedures were conducted under general an-
aesthesia. For suspected peritoneal carcinomatosis, di-
agnostic laparoscopy with peritoneal lavage or ascites Figure 1. Enlarged paratracheal lymph nodes
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aspiration was performed. When ascites volume ex-
ceeded 500 ml (Fig. 2), aspiration was followed by cy-
tological examination of the fluid. In the absence of as-
cites, 400 ml of saline was injected and then aspirated, 
as recommended by cytologists. The collected wash-
ings were analyzed using standard cytological tech-
niques to detect tumour cells in the peritoneal fluid.

Patients with suspected mediastinal lymph node 
involvement underwent standard mediastinoscopy 
by the technique of Carlens.

Following mediastinal examination, targeted bi-
opsies were obtained from all enlarged lymph nodes 
(> 11 mm) or those deemed suspicious. The biopsy 
specimens were submitted for histological analysis.

Outcomes Evaluation. The main endpoints includ-
ed: (1) changes in treatment strategy after obtaining 
cytology/histology data (e.g., transition from pos-
sible (according to non-invasive diagnostic methods) 
radical surgery to palliative therapy or vice versa); 
(2) correlation between cytology/histology results 
and primary imaging data (confirmation or refutation 
of initial clinical suspicion); (3) safety of procedures 
(frequency and severity of complications).

Statistical analysis was performed using descriptive 
statistical methods, including the number and per-
centage for categorical variables and the arithmetic 
mean with standard deviation for continuous values.

The study was conducted in accordance with the 
principles outlined in the Declaration of Helsinki. 
Informed consent was obtained from all participants.

Results
Histological and/or cytological analysis confirmed 
metastatic peritoneal involvement in 19 of 22 pa-
tients (86.4 %) who were diagnosed with peritoneal 
carcinomatosis using non-invasive diagnostic tech-
niques (Fig. 3). Morphological confirmation of me-
tastasis to mediastinal lymph nodes was achieved in 
11 (73.3 %) of 15 (86.4 %) patients with mediastinal 
lymphadenopathy identified by CT or PET-CT.

The findings allowed for personalized adjust-
ment of further treatment strategies. Specifically, 
27 (72.9 %) patients who underwent diagnostic lapa-
roscopy or mediastinoscopy and were confirmed to 
have stage IV disease received chemotherapy, since 
surgical intervention was inappropriate. The remain-
ing patients, who didn’t present with metastases in 
the mediastinal lymph nodes and peritoneal carcino-
matosis, underwent radical surgery. In two (5.4 %) 
cases, palliative intestinal resection was performed 
for urgent indications (acute intestinal obstruction). 
One (2.7 %) patient declined further treatment.

No intraoperative complications occurred dur-
ing laparoscopy or mediastinoscopy. The duration of 

hospital observation ranged from 24 to 48 hours. Mild 
postoperative pain, isolated seromas at the surgical 
wound site, and a transient increase in body tempera-
ture to 37.8 °C were observed in 8 (21.6 %) patients.

A summary of the study results is presented in Table.

Discussion
The study demonstrates that minimally invasive 
techniques, including diagnostic laparoscopy with 
peritoneal biopsy and cytological analysis of fluids 
and mediastinoscopy with biopsy, provide high diag-
nostic efficiency and clinical value in patients with 
suspected peritoneal carcinomatosis or metastatic 
involvement of mediastinal lymph nodes in CRC. 
Among patients with suspected peritoneal carci-
nomatosis (n = 22), cytology and histology did not 
confirm the lesion in 3 patients (13.6 %), allowing for 
safe radical surgery and avoiding unnecessary pallia-
tive interventions and PCT. In contrast, 19 patients 
(86.4 %) with confirmed peritoneal carcinomatosis 
required systemic therapy. For patients with suspect-
ed mediastinal lymph node involvement (n = 15), 4 

Figure 3. Confirmed peritoneal carcinomatosis

Figure 2. Ascites in the abdominal cavity (> 500 ml)
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patients (26.7 %) showed no metastatic cells in their 
histological samples, allowing for radical surgical 
treatment. In the remaining patients (73.3 %), histo-
logical confirmation of metastases resulted in upstag-
ing to stage IV and necessitated PCT.

The present findings are consistent with previous 
research, which supports both financial and clini-
cal feasibility of laparoscopy and mediastinoscopy 
for staging colorectal cancer. Notably, multicenter 
studies have shown that positive cytology of peri-
toneal washings serves as an independent negative 
prognostic marker, correlating with a higher risk of 
peritoneal recurrence and reduced survival [3]. The 
reported 20 – 30 % frequency of false-positive PET-
CT results in the mediastinum (20 – 30 %) high-
lights the need for histological verification in cases 
of mediastinal lymphadenopathy [11].

The safety of these procedures was confirmed by 
the absence of serious complications: patients un-
derwent laparoscopy and mediastinoscopy without 
significant adverse events, which is consistent with 
the literature data on the low risk of postoperative 
complications in minimally invasive interventions 
[7]. Furthermore, these methods offer the advan-
tage of direct visualization and assessment of le-
sions, a benefit not achievable through digital imag-
ing techniques alone.

The primary limitations of this study include a rela-
tively small sample size and a mixed retrospective-pro-
spective design, which may limit the generalizability 
of the results. Nevertheless, the findings confirm the 
practical diagnostic value of minimally invasive tech-
niques for cancer staging and establish a foundation for 
further multicenter studies to evaluate their impact on 
long-term survival and patient quality of life.

Conclusions
Diagnostic laparoscopy with histological examina-
tion, peritoneal lavage followed by cytological anal-
ysis, and mediastinoscopy with biopsy provide valu-
able and informative adjuncts to standard imaging 
modalities in the diagnosis of colorectal cancer.

The application of these techniques enhances the 
accuracy of clinical cancer staging, particularly in 
cases with suspected metastatic tumour spread.

Negative findings from these studies support the 
feasibility of safe radical surgery, whereas positive 
findings facilitate timely referral to systemic thera-
py for stage IV disease.

The implementation of an integrated approach 
reduces the risk of unnecessary surgical interven-
tions and addresses potential limitations in existing 
treatment strategies. This approach is consistent 
with current recommendations from the National 
Comprehensive Cancer Network (NCCN) and the 
European Society for Medical Oncology (ESMO) 
for optimizing CRC treatment.

The findings support wider adoption of minimal-
ly invasive procedures within CRC detection pro-
tocols and promote the development of improved 
recommendations grounded in multidisciplinary 
diagnostic strategies.
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Table. Clinical results of the study

Group n Procedure Result

Suspected peritoneal 
carcinomatosis 
(Group A)

19 
(86.4 %)

Laparoscopy + histological 
examination + peritoneal 
lavage/ascites aspiration 
(fluid cytology)

Confirmed carcinomatosis. Scheduled or palliative 
polychemotherapy (PCT) (n = 17) and palliative surgery 
(n = 2) were prescribed.

Suspected peritoneal 
carcinomatosis 
(Group B)

3 
(13.6 %)

Laparoscopy + histological 
examination + peritoneal 
lavage/ascites aspiration 
(fluid cytology)

Carcinomatosis was not confirmed. Planned radical surgery 
was performed (left or right hemicolectomy depending on 
the location of the tumour).

Suspected metastatic 
involvement of 
mediastinal lymph 
nodes (Group C)

11 
(73.3 %) Mediastinoscopy + biopsy

Metastatic involvement of mediastinal lymph nodes was 
confirmed. Systemic chemotherapy was prescribed (n = 10). 
One patient declined treatment.

Suspected metastatic 
involvement of 
mediastinal lymph 
nodes (Group D)

4 
(26.7 %) Mediastinoscopy + biopsy

Metastatic involvement of mediastinal lymph nodes was 
not confirmed. Planned radical surgery (left or right 
hemicolectomy depending on tumour location) was 
performed
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Роль малоінвазивних діагностичних методик в оптимізації 
лікувальної тактики у хворих на колоректальний рак 
О. А. Даниленко, О.О. Піскорський

Національний медичний університет імені О. О. Богомольця, Київ 

Мета — підвищити точність стадіювання та оптимізувати лікувальну тактику у пацієнтів з колоректаль-
ним раком шляхом застосування малоінвазивних діагностичних втручань — діагностичної лапароскопії 
з перитонеальним лаважем і цитологічним дослідженням, а також медіастиноскопії з прицільною біопсією 
лімфатичних вузлів при сумнівних або непереконливих результатах візуалізаційних методів обстеження КТ 
(комп’ютерна томографія), МРТ (магнітно-резонансна томографія), ПЕТ-КТ (позитронно-емісійна томогра-
фія, поєднана з комп’ютерною томографією).

Матеріали та методи. Це ретроспективно-проспективне дослідження 2023 — 2025 років, залучено 37 пацієнтів 
із колоректальним раком, у яких стандартні методи візуалізації не дали змоги однозначно визначити наявність 
віддалених метастазів або перитонеального канцероматозу. Пацієнтів розділено на дві групи: 22 хворих із підоз-
рою на канцероматоз очеревини, яким виконано діагностичну лапароскопію з лаважем черевної порожнини, 
біопсією очеревини та цитологічним аналізом; 15 хворих із підозрою на ураження медіастинальних лімфа-
тичних вузлів, яким проведено цервікальну медіастиноскопію з прицільною біопсією. Оцінювали діагностичну 
точність, вплив отриманих результатів на подальшу лікувальну тактику та безпечність виконаних процедур.

Результати. Перитонеальний канцероматоз морфологічно підтверджено у 19 із 22 (86,4 %) пацієнтів, мета-
статичне ураження медіастинальних лімфатичних вузлів — у 11 із 15 (73,3 %) пацієнтів. За результатами вери-
фікації патологічного процесу лікувальна тактика була змінена у 29 (78,4 %) пацієнтів: 27 (72,9 %) отримали 
системну хіміотерапію, 7 (18,9 %) — радикальні оперативні втручання, у 2 (5,4 %) виконано паліативну резек-
цію, 1 (2,7 %) відмовився від подальшого лікування. Серйозних інтраопераційних ускладнень не зафіксовано; 
незначні післяопераційні явища (біль у ділянці проколу, підшкірна емфізема, короткочасна лихоманка) спо-
стерігалися у 8 (21,6 %) пацієнтів і не потребували додаткового лікування.

Висновки. Включення діагностичної лапароскопії та медіастиноскопії до алгоритму визначення стадії коло-
ректального раку забезпечує високу діагностичну інформативність і сприяє персоналізації лікування. Засто-
сування малоінвазивних методів дозволяє уникнути необґрунтованих хірургічних втручань, скоротити час 
до початку системної терапії та покращити прогноз у пацієнтів із поширеними формами хвороби.

Ключові слова: колоректальний рак, діагностична лапароскопія, канцероматоз, медіастиноскопія, стадія, 
метастазування, NCCN.
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