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Abstract
Background. Preoperative examination of affected regional and distant 
lymph nodes is an important prognostic criterion when choosing treatment 
strategies for gastric cancer. In clinical practice, computed tomography 
(CT) with intravenous contrast is used to determine lymph node metastases, 
supplemented in controversial situations by positron emission tomography 
(PET) with 18F-fluorodeoxyglucose (18F-FDG). In cases of inconclusive CT 
and PET/CT scan results, morphological verification of the retroperitoneal 
lymph nodes is required using minimally invasive techniques: core biopsy 
and/or laparoscopy with retroperitoneal lymphadenectomy.
Aim: to evaluate the informative value and safety of laparoscopic 
retroperitoneal lymphadenectomy for the evaluation of retroperitoneal lymph 
nodes suspected of gastric cancer metastases.
Material and methods. A total of 482 patients diagnosed with gastric and/
or cardioesophageal junction cancer type II-III according to the Siewert 
classification were analyzed. They were treated at the Blokhin National 
Medical Research Center of Oncology from 2019 to 2023. If CT revealed 
retroperitoneal lymph nodes suspicious for metastases, 18F-FDG PET/CT 
was performed. If PET/CT data clearly showed metastasis, the patient was 
considered inoperable (M1). If PET/CT data revealed intact retroperitoneal 
lymph nodes, their morphological verification was not performed. In cases of 
questionable metabolic changes in the retroperitoneal lymph nodes, a decision 

was made to morphologically verify them using core biopsy under ultrasound 
or CT navigation. If core biopsy was not technically feasible, laparoscopy with 
retroperitoneal lymphadenectomy was performed.
Results. CT scans revealed retroperitoneal lymph nodes suspicious for 
metastases in 19/482 (3.9%) patients. 18F-FDG PET/CT scanning revealed 
foci of pathological radiopharmaceutical accumulation in retroperitoneal 
lymph nodes (M1) in 5/19 (26.3%) patients; metabolic and structural changes 
in the retroperitoneal lymph nodes were not detected in 6/19 (31.6%) patients. 
Questionable metabolic changes in the retroperitoneal lymph nodes were 
detected in 8/19 (52.6%) patients: core biopsy with ultrasound or CT navigation 
was performed in 3 (15.8%) patients, and biopsy was technically unfeasible in 
5 patients. In one patient (5.3%), gastric cancer metastasis was confirmed by 
ultrasound-guided biopsy, and in two patients (10.5%), gastric cancer metastases 
were verified by retroperitoneal lymphadenectomy. No complications were 
recorded during core biopsy or retroperitoneal lymphadenectomy.
Conclusion. Laparoscopic retroperitoneal lymphadenectomy is an informative 
and safe minimally invasive method for morphological verification of 
retroperitoneal lymph nodes suspected of containing gastric cancer metastases.
Keywords: gastric cancer, metastases in the retroperitoneal lymph nodes, 
laparoscopic retroperitoneal lymphadenectomy.
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 INTRODUCTION
Preoperative study of affected regionary and remote lymph 

nodes is an important prognostic criterion in the selection of 
tactics of gastric cancer treatment [1–3]. In routine clinical 
practices, the evaluation of the status of lymph collectors 
in the cases of malign gastric tumors involves computed 
tomography (CT) with intravenous contrast enhancement, 
in dubious situations augmented by positron emission 
tomography (PET) with 18F-FDG (18F-fludeoxyglucose) [4, 
5]. However, these methods do not provide absolute accuracy, 
especially with suspicions of metastases of gastric cancer in 
the retroperitoneal lymph nodes which occur in 8.5–28% 
cases, according to literature [2, 6, 7].

Morphological verification of involved retroperitoneal 
lymph nodes in cases of gastric cancer identifies the lesion 
site (М1), which directly affects the choice of the proper 
treatment tactic [1, 8, 9]. Core-biopsy and laparoscopy with 
retroperitoneal lymph node dissection are considered as 
the safest diagnostic methods as compared to open access 
lymph node biopsy [10–13].

Extensive lymph node dissection with removal of 
paraaortic lymph nodes is not currently regarded as a 

standard of surgical treatment: its use is not associated 
with improvement of remote oncological outcomes and is 
accompanied with increased extent of the surgical wound 
and frequency of postoperative complications [14, 15].

 AIM
The article analyzes the experience of minimally 

invasive methods of verification of metastatic involvement 
of retroperitoneal lymph nodes in gastric cancer.

 MATERIAL AND METHODS
Data of 482 patients diagnosed with gastric and/or 

cardioesophageal junction cancer type II-III according 
to the Siewert classification were analyzed. They were 
treated at the Blokhin National Medical Research Center 
of Oncology from 2019 to 2023.

Patient evaluation included gastroscopy with endoscopic 
ultrasonography and tumor biopsy, contrast‑enhanced 
computed tomography of the chest, abdomen, and 
pelvis, as well as diagnostic laparoscopy with peritoneal 
washing for cytological examination. Each clinical case 
was discussed with a multidisciplinary team involving 

Аннотация
Обоснование. Предоперационное исследование пораженных регионар-
ных и отдаленных лимфатических узлов – важный прогностический 
критерий при выборе тактики лечения рака желудка. В клинической 
практике для определения метастатического поражения лимфоузлов 
используется компьютерная томография (КТ) с в/в контрастированием, 
в спорных ситуациях дополненная позитронно-эмиссионной томогра-
фией (ПЭТ) с 18F-фтордезоксиглюкозой (18F-ФДГ). При неоднозначном 
результате при КТ и ПЭТ/КТ-сканировании требуется морфологическая 
верификация забрюшинных лимфатических узлов посредством мало-
инвазивных методик: сore-биопсии и/или лапароскопии с забрюшинной 
лимфаденэктомией.
Цель: оценить информативность и безопасность метода лапароскопиче-
ской забрюшинной лимфаденэктомии для оценки подозрительных в от-
ношении метастазов рака желудка забрюшинных лимфатических узлов.
Материал и методы. Проанализировано 482 случая пациентов с диа-
гнозом рак желудка и/или кардиоэзофагеального перехода II–III типа 
по классификации Siewert, которым проводилось лечение с 2019 по 
2023 гг. в НМИЦ онкологии им. Н.Н. Блохина. В случае выявления по-
дозрительных в отношении метастазов забрюшинных лимфатических 
узлов по данным КТ выполнялась ПЭТ-КТ 18F-ФДГ. При однозначном 
их поражении по данным ПЭТ-КТ пациент признавался неоперабельным 
(М1). При интактных забрюшинных лимфатических узлах по данным 
ПЭТ-КТ их морфологическая верификация не проводилась. В случае 
сомнительных метаболических изменений в забрюшинных лимфоуз-
лах принималось решение в пользу их морфологической верификации 

с помощью core-биопсии под УЗ- или КТ-навигацией. При отсутствии 
технической возможности core-биопсии выполнялась лапароскопия с 
забрюшинной лимфаденэктомией.
Результаты. У 19/482 (3,9%) пациентов по данным КТ были выявлены 
подозрительные в отношении метастазов забрюшинные лимфатические 
узлы. После выполнения ПЭТ/КТ-сканирования с 18F-ФДГ у 5/19 (26,3%) 
больных были выявлены очаги патологического накопления радиофарм-
препарата в забрюшинных лимфоузлах (М1); у 6/19 (31,6%) пациентов 
метаболические и структурные изменения в забрюшинных лимфоузлах 
выявлены не были. Сомнительные метаболические изменения в забрю-
шинных лимфоузлах выявлены у 8/19 (52,6%) пациентов: у 3 (15,8%) 
больных выполнена core-биопсия с УЗ- или КТ-навигацией, 5 пациентам 
выполнение биопсии было технически недоступно. У одного пациента 
(5,3%) при проведении биопсии под УЗ-контролем подтвержден метастаз 
рака желудка, у 2 (10,5%) пациентов были верифицированы метастазы 
рака желудка при проведении забрюшинной лимфаденэктомии. Ослож-
нений при проведении core-биопсии и забрюшинной лимфаденэктомии 
зафиксировано не было.
Заключение. Лапароскопическая забрюшинная лимфаденэктомия яв-
ляется информативным и безопасным малоинвазивным методом мор-
фологической верификации подозрительных в отношении метастазов 
рака желудка забрюшинных лимфатических узлов.
Ключевые слова: рак желудка, метастазы в забрюшинных лимфоузлах, 
лапароскопическая забрюшинная лимфаденэктомия.
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an oncologist surgeon, chemotherapist, morphologist 
and allied specialists. If computed tomography revealed 
retroperitoneal lymph nodes suspicious for metastases 
during the multidisciplinary team discussion, PET‑CT was 
performed. When unequivocal metastatic involvement was 
confirmed by PET‑CT, the patient was deemed inoperable 
(stage M1), and treatment decision was subsequently made 
in favor of first‑line chemotherapy. When PET‑CT showed 
intact retroperitoneal lymph nodes, no morphological 
verification of those nodes was performed. In equivocal 
cases, a decision was made to obtain morphological 
verification via core needle biopsy under ultrasound or 
CT guidance. When core needle biopsy was technically 
not feasible, laparoscopy with retroperitoneal lymph 
node dissection was performed (Fig. 1). The extent and 
boundaries of lymph node dissection were not standardized 
but were determined based on the number and location of 
suspicious lymph nodes.

The standard laparoscopic approach to the paraaortic 
area used in clinical practice is the transmesenteric approach 
(through the mesentery of the colon with mobilization of the 
small bowel at the ligament of Treitz). Placement of a safety 
drain in the area of lymph node dissection is also mandatory.

This study presents a retrospective analysis of a 
diagnostic algorithm aimed at demonstrating the feasibility 
and safety of the described method, which, of course, limits 
the statistical power of the study. Accurate staging of tumor 
dissemination in this group of patients enabled the selection 
of an appropriate treatment strategy and, when M1 status 
was confirmed, avoided surgical intervention in the form 
of gastrectomy or gastric resection.

CT scans of the chest, abdomen, and pelvis were 
performed using Somatom Emotion 6 and Somatom 
Scope 16 (Siemens) multislice CT scanners. First, 
non‑contrast (native) spiral scanning was performed 
with a slice thickness of 5 mm, table feed of 5 mm 
and reconstruction interval of 3 mm. After intravenous 
administration of a radiopaque contrast agent (with 
an automatic injector), images were acquired during 
the arterial phase (15–20 s), venous phase (40–45 s) 
and delayed phase (5 minutes later). For contrast 
enhancement, the non‑ionic radiopaque contrast agents 
Omnipaque (Iohexol) by GE Healthcare or Optiray 
(Ioversol) by Mallinckrodt were injected into the 
antecubital vein via an automatic Medrad injector at a 
volume of 100 mL and a rate of 1.8–3 mL/s. Metastatic 
involvement of regional and distant lymph nodes was 
assessed on CT according to ESMO criteria (short‑axis 
diameter 6–8 mm, round or irregular shape, presence 
of a central necrosis zone, asymmetric or enhanced 
fragmented blood flow within the lymph node).

PET/CT (positron emission tomography combined with 
computed tomography) with 18F‑FDG was performed using 
a Biograph mCT scanner (Siemens, Germany) 60 minutes 
after intravenous administration of the radiopharmaceutical 
at a dose of 5 MBq/kg. Scanning protocol: from the skull 
base to the mid‑thigh, with the upper extremities elevated; 
acquisition time of 3 minutes per bed position. All scans 
were performed strictly under fasting conditions (no food 
intake for 6 hours prior to the scan). After reconstruction 
of the PET and CT data, image analysis was performed 
independently by two specialists (a radiologist and a 
nuclear medicine physician, each with over three years of 
experience in interpreting PET/CT images) on Syngo via 
workstations (Siemens, Germany), with access to clinical 
information. Radiopharmaceutical uptake in pathological 
lesions was assessed using the standardized uptake value 
(SUVmax‑bw). On analyzing the fused images, a positive 

Case review by multidisciplinary teamPatient evaluation at outpatient stage

M1 status suspected in retroperitoneal
 lymph nodes based on CT findings

PET-CT with 18F-FDG

No metabolic and structural 
changes in lymph nodes

Equivocal metabolic changes
 in lymph nodes

Presence of sites of pathological 
uptake of radiopharmaceutical 

drug in lymph nodes

Combined treatment
Evaluation of technical feasibility of 

core-biopsy (ultrasound or CT guidance)
First line of pharmacological therapy

Yes                                       No

Core biopsy 
(ultrasound or CT guidance)

Laparoscopic retroperitoneal 
lymph node dissection

Figure 1. Algorithm for examining a patient with retroperitoneal 
lymph nodes suspicious for gastric cancer metastases.
Рисунок 1. Алгоритм обследования пациента при наличии 
подозрительных в отношении метастазов рака желудка 
забрюшинных лимфатических узлов.
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finding regarding the status of retroperitoneal lymph 
nodes (presence of active tumor tissue) was defined as 
focal pathological radiopharmaceutical uptake exceeding 
the background uptake in surrounding normal tissues. An 
equivocal finding was defined as 18F FDG uptake with 
an SUVmax in the range of 1.5–2.5, accompanied by 
suspicious features on CT.

 RESULTS
In the period of 2019 – 2023, on the base of the 

Abdominal Department of the Blokhin National Medical 
Research Center of Oncology, 482 clinical cases of 
gastric and cardioesophageal junction type II–III cancer 
were analyzed. In 19 (3.9%) patients, CT data revealed 
retroperitoneal lymph nodes suspicious for metastatic 
involvement in the absence of other distant lesions. All 19 
patients underwent PET-CT scanning with 18F FDG. The 
clinical and morphological characteristics of patients follow 
in Table 1.

According to PET data, in 5/19 (26.3%) patients, sites 
of pathological uptake of radiopharmaceutical drug were 

Characteristics Total patients (n=19)
Age, n (%)

<70 15 (78.9%)
≥70 4 (21.1%)

Sex, n (%)
Male 16 (84.2%)
Female 3 (15.8%)

Tumor localization in the stomach, n (%)
Proximal section 2 (10.5%)
Body 3 (15.8%)
Antrum 1 (5.3%)
Subtotal involvement 13 (68.4%)

Stage (сТ), n (%)
cT1b/T2 5 (26.3%)
cT3/T4 14 (73.7%)

Stage (cN), n (%)
cN0 3 (15.8%)
cN+ 16 (84.2%)

Tumor differentiation grade, n (%)
High 6 (31.6%)
Low 13 (68.4%)

Type according to P. Lauren, n (%)
Intestinal 9 (47.4%)
Diffuse 10 (52.6%)

Table 1. Clinical and morphological characteristics of patients  
with gastric cancer with suspected metastases  
in the retroperitoneal lymph nodes
Таблица 1. Клинико-морфологические характеристики 
больных раком желудка с подозрением на метастазы  
в забрюшинных лимфоузлах

Figure 2. Patient 1. Gastric cardia cancer. According to 18F-FDG PET/CT (axial slices, A – CT with intravenous contrast, B – combined PET/
CT images), multiple flat and round lymph nodes (arrows) with pathological accumulation of radiopharmaceuticals (up to SUVmax 5.89) are 
detected in the retroperitoneal space along the aorta and inferior vena cava, which corresponds to a tumor lesion.
Рисунок 2. Пациент 1. Рак кардиального отдела желудка. По данным ПЭТ/КТ с 18F-ФДГ (аксиальные срезы, А – КТ с 
внутривенным контрастированием, Б – совмещенные изображения ПЭТ/КТ) в забрюшинном пространстве по ходу аорты 
и нижней полой вены определяются множественные плоские и округлые лимфатические узлы (стрелки) с патологическим 
накоплением РФЛП – до SUVmax 5,89, что соответствует опухолевому поражению.

Figure 3. Patient 2. Gastric body cancer. According to 18F-FDG PET/CT (axial slices, A – CT with intravenous contrast, B – combined PET/
CT images), an enlarged flat lymph node (arrows) with low radiopharmaceutical uptake (up to SUVmax 1.52) is visualized in the left para-
aortic region, suggesting questionable radiopharmaceutical uptake. A biopsy was performed using ultrasound guidance, revealing metastatic 
low-grade gastric cancer.
Рисунок 3. Пациент 2. Рак тела желудка. По данным ПЭТ/КТ с 18F-ФДГ (аксиальные срезы, А – КТ с внутривенным 
контрастированием, Б – совмещенные изображения ПЭТ/КТ) парааортально слева визуализируется увеличенный плоский 
лимфатический узел (стрелки) с низким уровнем накопления РФЛП – до SUVmax 1,52, что позволяет расценивать 
результаты исследования как сомнительные. Была выполнена биопсия под УЗ-навигацией, получены данные о метастазе 
низкодифференцированного рака желудка.
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identified in retroperitoneal lymph nodes (Fig. 2) with 
SUVmax values range of 2.5–13.23. The patients were 
prescribed first line pharmacological therapy.

In 6 (31.6%) patients, metabolic (SUVmax ≤ 1.4) and 
structural changes in the retroperitoneal lymph nodes were 
not found. The council of physicians prescribed combined 
treatment to these patients (perioperational chemotherapy 
+ surgery) according to international standards.

Metabolic changes in the retroperitoneal lymph nodes, 
considered as dubious, were found in 8/19 (52.6%) patients. 
In three (15.7%) patients, the localization of lymph nodes 
allowed for core-biopsy under ultrasound or CT guidance 
(2 and 1 cases, respectively). In one (5.3%) patient, in the 
course of ultrasound-guided biopsy, the metastasis of gastric 
cancer into retroperitoneal lymph nodes was confirmed 
(Fig. 3).

In five patients (26.3%), core-biopsy was not feasible 
technically. These patients underwent laparoscopic 
retroperitoneal lymph node dissection. In 2 (10.5%) 
patients, metastases of gastric cancer were verified. The 
number of studied lymph nodes was 3–8.

Thus, all 8 patients with dubious status of retroperitoneal 
lymph nodes underwent sampling of material for 
morphological examination by minimally invasive methods, 
and in 3 (15.7%) cases it was possible to verify metastases 
of gastric cancer. There were no complications in the 
performance of core-biopsy and retroperitoneal lymph 
nodes dissection, which indicated safety of these diagnostic 
methods (Fig. 4).

 DISCUSSION
Assessment of the extent of regional and distant 

lymph node involvement in gastric cancer remains a 
relevant clinical challenge. According to literature data, 

retroperitoneal lymph nodes suspicious for metastatic 
involvement in gastric cancer are found in 8.5–28% cases. 
Data comparing the efficacy of radiological methods for 
assessing involved retroperitoneal lymph nodes in the 
absence of other distant gastric cancer metastases remain 
limited. In their study, С. Аltini et al. (2015) showed that the 
specificity of the PET/CT-18F-FDG is significantly higher 
than that of contrast-enhanced CT (88.57% vs. 62.86%; p 
= 0.017), with comparable values of sensitivity (60% vs. 
80%; р = 0.687) [4]. A research group from South Korea 
published a meta‑analysis confirming that the specificity 
and sensitivity of PET‑CT for gastric cancer staging depend 
on the histological subtype of the tumor and on the size 
of involved lymph nodes (<3 mm). In individual clinical 
cases, the SUVmax value of involved retroperitoneal lymph 
nodes was 7.2 [5]

 CONCLUSION
While radiological diagnostic methods are widely 

adopted, false‑positive and false‑negative results 
still occur, prompting clinicians to resort to direct 
morphological verification of suspicious lesions using 
available minimally invasive techniques in order to 
determine the optimal treatment strategy. Percutaneous 
biopsy under ultrasound or CT guidance is a more 
preferable procedure; however, its efficacy and technical 
feasibility are limited when retroperitoneal lymph nodes 
are deeply located or small in size. 

Our own experience with morphological verification 
using laparoscopic retroperitoneal lymph node dissection 
has demonstrated its efficacy and, importantly, its safety. 
Nevertheless, further study and refinement are required 
to facilitate its implementation into routine clinical 
practice. 

Suspected M1 in retroperitoneal lymph
nodes according to CT (n=18)

M1 (n=1)                     M0 (n=1)                                      M0 (n=1)                                       M1 (n=2)                     M0 (n=3)

PET-CT with 18F-FDG (n=19)

No metabolic and structural 
changes in the lymph nodes 

(n=6)

Questionable metabolic 
changes in the lymph nodes 

(n=8)

Presence of sites of pathological
radiopharmaceutical uptake 

in the lymph nodes (n=5)

Core-biopsy with ultrasound 
guidance (n=2)

Core-biopsy with CT guidance 
(n=1)

Laparoscopic retroperitoneal 
lymph node dissection (n=5)

No complications in the course of verification were found

Figure 4. Research results.
Рисунок 4. Результаты исследования.
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