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Abstract

Purpose of the study was to evaluate the feasibility of intraoperative lymphography with indocyanine green in cholangiocarcinoma
and gallbladder cancer.

Patients and methods. The study included 26 patients with biliary cancer, who underwent intraoperative fluorescent lymphography
with indocyanine green (ICG lymphography) during the period from April 2023 to January 2025 while planning lymph node (LN)
dissection and liver resection. The lymph drainage from the liver and bile ducts was studied at 1, 3, 5, 10, 15, 30 * 45 minutes from
the ICG introduction with the determination of the first three stained LNs —sentinel lymph nodes (SLNs) — followed by subsequent
LN dissection with the removal of regional LNs, as well as all stained LNs outside the areas of regional metastases. When technically
possible, the planned volume of liver surgery and biliary tract resection was performed.

Results. In two cases (7.7 %) no SLN was detected, in this group there were no metastases in the LNs. In the remaining cases
(92.3 %, n = 24), accumulation of ICG in one or more LNs was noted. LN invasion was noted in 12 patients. In this group, when using
the first two stained LNs as SLNs, the sensitivity was 91.7 % (n = 11/12). Studying SLN 3 did not affect the sensitivity, but allowed
identifying affected LNs outside the areas of regional metastases in two cases (7,7 %).

Conclusion. ICG lymphography is a promising method for determination of the SLNs and lymphatic drainage pathways in biliary
cancer. It is advisable to evaluate the effect of LN dissection performed using fluorescence lymphography on long-term outcomes
in patients with resectable biliary cancer.
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3.1.6. OHKonorwusa, nyyesas Tepanua
OPUTMHAJIbHAA CTATbA

OnbIT NpUMeHeHNA MHTPaonepaLuoHHoi NMMQorpaduu ¢ MHAOLMAHMHOM 3ENEHbIM
NpN NNaHNPOBAHUK Pe3eKLMKU NeYeHn Y 60NbHbIX GUnnapHbIM pakoM
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AHHoTauuA

Lienb uccnepoBaHuaA. OLeHUTDb LienecoobpasHOCTb MHTpaonepauoHHoi aumborpadum ¢ uHgoumaHnHom 3eneHsim (MLU3) npu xonaH-
rMOKapLMHOME U paKe ¥eYHOro Ny3bipaA B Cly4ae NAaHUPOBaHUA Pe3eKLUn nedyeHn n AtMMeoaUCCeKL MM,

MayumeHTbl U MeToAbI. B ccnenoBaHme BKAOUEHbI 26 60bHbIX BUAMApHbBIM PakoMm, KOTopbiM 3a Nepuog ¢ 2023 no 2025 r. MHTpaonepa-
LMOHHO MpW NAaHUPOBaHUN AMM$OANCCEKLIMM N pe3eKLUM neveHmn bbina npumeHeHa dpayopecueHTHas aumeorpadua ¢ UHAOLMAHUHOM
3eneHbim (UU3-numdorpadun). Usyvanca NMMGOOTTOK OT NeYeHU U eNUYHbIX NPOTOKOB Ha 1-, 3-, 5-, 10-, 15-, 30-i muHyTax * 45-i
MWHyTax oT BBegeHus UL3 c onpeaeneHrem nepBbix Tpex NPOKpaLLeHHbIX TMMbaTUYECKUX Y3108 (/1Y) — CTOPOXKeBbIX MMMPaTUHECKUX
y3n08 (C/1Y) ¢ nocnegytoeit niumdoanccekumein permoHapHbix J1Y, a TakKe BCeX NPOKPaLLeHHbIX /1Y BHE 30H perMoHapHoOro meTacra-
31poBaHuA. Mpu TEXHUYECKOWM BO3MOXHOCTU BbIMONHAM 3aM1aHNMPOBAHHbIN 06bemM onepaLMmn Ha NeYEHN U XKEeNYEBbIBOAALLMX NYTAX.
Pe3ynbtatbl. Y AByX nauneHToB (7,7 %) He 6bin10 BbiABAeHO HM ogHoro C/T1Y: B 3TOM rpynne metacTta3os B J/1Y He 6bi10. B ocTanbHbIX
cnyyanx (92,3 %, n = 24) otmedyeHo HakonneHve UL3 B ogHOM namn HeckonbKux J1Y. NMopaxkeHue 1Y no gaHHbIM MOPPONOTMYECcKoro
nccnegoBaHuA otMedeHo y 12 nauymeHToB. B aToi rpynne 60ibHbIX NpU UCNOAb30BaHMU B Kadectse C/TY nepBbIX 4BYX MPOKPALLUEHHbIX
Y yyBCTBUTENBHOCTL MeToAa cocTasuna 91,7 % (n = 11/12). Usyyerue TpeTbero C/TY He NOBAUANO HA YYBCTBUTEIbHOCTb METOAA, HO
NO3BOJIN/O BbIABUTL MOPaXeHHble JTY BHe 30H perMoHapHOro MeTacTasupoBaHuWA B ABYX CNy4YanX.

3akntoueHue. ML3-nnmdorpadus — nepcnekTusHbI metoa, ana onpegenerus CNY u nyteli ntumdooTTOKa Npy bunmapHom pake. Liene-
co0bpasHOo OLEHUTb BAUAHUE TMMbOANCCEKLNN BbINONHEHHOM C y4eTom dayopecueHTHOU ntumborpadun Ha oTaaneHHble pesynbTaTbl
y 60/1bHbIX C pe3eKTabenbHbiM BUIMAPHBIM PAKOM.

Knioyesble cnosa:
PaK en4HbIX MPOTOKOB, PaK HeNYHOro Ny3bips, CTOPOMKEBbIE NMMdaTUHECKME Y37bl, GryopecLieHTHaA nuMPorpadua, NMdoanCcCeRLMA
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CraTbf noctynuna B pegaxumio 17.07.2025; opobpena nocne peueHanposanua 27.10.2025; npunaTa K ny6nukauum 26.11.2025.

45


https://elibrary.ru/TIAPIQ

Research'n Practical Medicine Journal. 2025. Vol. 12, No. 4. P. 44-55

Korshak A. V., Podluzhny D. V., Kotelnikov A. G., Gazaryan E. 0., Umirzokov A. Sh., Savchenko I. V., Batalova M. V., Polyakov A. N.* Intracperative lymphography with indocyanine green experience
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INTRODUCTION

Biliary cancer, even in the group of operable patients,
is characterized by a negative prognosis. The presence
of lymphogenous metastases further worsens it [1, 2].
An increase in the number of lymphogenic metastases
virtually eliminates the possibility of achieving long-term
remission [1, 3].A high frequency of lymph node (LN)
invasion in biliary cancer has been noted — about 30 %
in intrahepatic cholangiocarcinoma (IHCC) [3, 4]. In the
work of Ruzzenente A. et al. showed that even with
a small size of the primary node of the IHCC—up to three
centimeters inclusive — the frequency of detection of
lymphogenous metastases reaches 30.3 %. A small tumor
size, in the author's opinion, should not be a reason to
avoid LN dissection [5]. With extrahepatic localization,
the frequency of detection of lymphogenous metasta-
ses is also high [6]. Frequent invasion to LNs, along with
other reasons, explains the need for routine regional LN
dissection in patients with biliary tract cancer [7].

Some authors recommend performing a more exten-
sive LN dissection in IHCC than is generally accepted [8].
Results of a study on the role of extended LN dissection
in extrahepatic cholangiocarcinoma are awaited [9]. A re-
view article by Li J. et al. notes the safety of extended LN
dissection in perihilar tumor, as well as its possible advan-
tages in more accurate staging and a positive effect on
prognosis [10]. Several researchers prefer the method of
a more extensive LN dissection in gallbladder cancer [11].

In surgical practice, the determination of sentinel
lymph nodes (SLNs) using fluorescent lymphography
with subsequent removal and morphological examina-
tion has recently found wide application. This method
is most often used for breast cancer, melanoma, and in
gynecological oncology [12, 13].

Moreover, given the variability of lymphatic drainage
from the liver and biliary tract and, accordingly, a certain
risk of LN damage outside the standard LN dissection
zones in tumors of the hepatobiliary zone [14], it seems
relevant to determine individual lymphatic outflow path-
ways from the affected structures in biliary cancer with
the identification of SLN and LN dissection taking into
account the results of lymphography [15].

Purpose of the study was to evaluate the feasibility
of intraoperative lymphography with indocyanine green
in cholangiocarcinoma and gallbladder cancer in case of
planning liver resection and LN dissection.

PATIENTS AND METHODS

The study included 26 patients with biliary cancer
who underwent regional LN dissection with preliminary
ICG lymphography during surgery when planning liver
resection for the period from 2023 to Jan 2025.

46

Prior to operation, a standard examination was per-
formed including abdominal magnetic resonance im-
aging (MRI) with intravenous enhancement, computed
tomography (CT) of the chest with intravenous enhance-
ment, level of markers of CEA, CA 19-9 evaluation. If the
presence of distant metastases was suspected, positron
emission tomography combined with CT (PET/CT) was
performed. The characteristics of the LNs of the zones
of interest were noted, primarily the zones of regional
metastasis. The interpretation of their condition by ra-
diologists was noted.

To prepare a solution of the required concentration,
25 mg of ICG lyophilisate (Diagnostic Green GmbH,
Germany or Mir-Pharm LLC, Russia) were dissolved in
20 ml of water for injection. During laparotomy, 1.0
ml of ICG solution was injected peritumorally under
the liver capsule at each selected point along the pe-
riphery of the tumor(s) up to 5.0 ml in total. In case
of gallbladder cancer or perihilar tumor, the drug
was injected into the liver infiltration zone if there
were signs of its involvement, as well as subserously
into the wall of the gallbladder neck or cystic duct.
Depending on the localization, size, and number of
nodes, the injection was performed in different direc-
tions or from different positions. If it was necessary
to create a wider infiltration zone around one node,
the needle direction was changed without additional
puncture of the capsule. The puncture points were
sutured or coagulated to prevent ICG leakage. After
administration of the solution, the accumulation of
ICG in the lymphatic apparatus of the liver and bile
ducts was observed using an infrared camera (VISERA
ELITE Il with a xenon light source CLV-S200-IR, OLYM-
PUS MEDICAL, Japan). Control points for evaluating
the spread of ICG: 1, 3, 5, 10, 15, 30, 45 minutes.
Whenever possible, additional observation of the
spread of ICG was carried out in the intervals between
control points.

If three SLNs were detected at 30 minutes or earlier,
lymph drainage was not examined at 45 minutes. During
this time, wide liver mobilization and LN dissection were
not performed. Limited mobilization and adhesion dis-
section using power tools were allowed to minimize the
flow of ICG from the dissected tissues.

After completion of ICG lymphography, LN dissection
was performed with removal of regional LNs, as well as
all LNs stained with ICG.

The three LNs that primary accumulated ICG were
labeled as SLN 1, 2, and 3, respectively. The protocol
noted the time of fluorescence appearance, macroscopic
characteristics, localization, density, shape, size, and
direct signs of metastatic lesions. Then, in the absence
of contraindications, the planned volume of surgical
treatment was performed.
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Sensititvity was studied in the group of patients with
metastatic LNs. This parameter was calculated as a per-
cent of patients with invaded SLNs.

STUDY RESULTS

All patients underwent ICG lymphography with sub-
sequent LN dissection of regional LNs, stained LNs,
and extraregional removal of suspicious LNs. Only
in one case, due to obvious signs of unresectability,
limited lymphadenectomy with removal of three LNs
was performed: all of them turned out to be affected.
Curative liver resection was performed in 23 patients
(88.5 %). The characteristics of all included patients are
presented in Tables 1-3. Patients with IHCC predom-
inated (57.7 %, n = 15). Four patients (15.4 %) were
operated on for gallbladder cancer, two of them had
previously undergone laparoscopic cholecystectomy
for suspected cholecystitis. Another seven patients
(26.9 %) underwent interventions for proximal ex-
trahepatic cholangiocarcinoma. Radiologic methods
in two patients after laparoscopic cholecystectomy

Wccnenosanus u npaktuka B Mepuumke. 2025. T. 12, N2 4. C. 44-55
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did not reveal signs of recurrent tumor; the median
maximum tumor size among the remaining patients
(n =24) was 45 mm.

The CA 19-9 level was elevated (more than 37 U/ ml)
in 10 patients (38.5 %), the median CA 19-9 was 22.56
U/ml. The CEA level was slightly elevated (more than 5
ng/ml) in three patients (11.5 %) —all up to and includ-
ing 10 ng/ml. The AFP content in the blood serum was
studied in the group of patients with IHCC, all had less
than 5 U/ml.

Preoperative chemotherapy was administered
to 18 patients (69.2 %). For the majority (88.9 %,
n = 16/18), chemotherapy was administered accord-
ing to the gemcitabine/cisplatin regimen; in two cases,
durvalumab was added to this regimen. Two patients
underwent therapy using other regimens. The median
of the courses administered was 3.5 (3—8). Most pa-
tients with chemotherapy (72.2 %, n = 13/18) showed
stabilization, four patients showed a partial response
(22.2 %), and one patient showed progression (5.5 %).
Photodynamic therapy was administered in one case,
and stabilization was observed.

Table 1. Preoperative characteristics of the patients

Parameter

Value

Male, abs. (%)

10 (38.5 %)

Sex

Female, abs. (%)

16 (61.5 %)

Age, median (minimum—-maximum), years

65 (47-76)

Body mass index, median (minimum—maximum)

27.2 (19-37.6)

Intrahepatic cholangiocarcinoma, abs. (%)

15 (57.7 %)

Diagnosis

Gallbladder cancer, abs. (%)

4(15.4 %)

Perihilar tumor, abs. (%)

7(26.9%)

Preoperative therapy

Chemotherapy 18 (69.2 %)
Photodynamic therapy 1(3.8%)
None 7 (26.9 %)

Visualization of the primary tumor

Yes, abs. (%)

24 (92.3 %)

according to examination data

No, abs. (%) 2(7.7 %)
Primary tumor size according to examination data, median (minimum—-maximum), mm 45 (10-105)
No, abs. (%) 7 (26.9 %)

Signs of lymph node damage accord- Lymphadenopathy, abs. (%)

12 (46.1 %)

ing to preoperative examination data Suspicion, abs. (%)

2(7.7 %)

Affected, abs. (%)

5(19.2 %)

CA 19-9 level before surgery, median (minimum—maximum), U/ml

22.56 (1.7-5256)

Preoperative CEA level, median (minimum—maximum), ng/ml

2.2 (0.5-10.0)
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Based on the preoperative examination, suspicion
or clear indication of lymphogenous metastases was
obtained in 7 cases (26.9 %), and in another 12 (46.2 %)
lymphadenopathy was noted, which required dynamic
observation. In seven (26.9 %) patients, it was indicated
that the LNs were unchanged.

According to the results of PET/CT, no signs of LN in-
volvement were detected in five cases, in one case there
was an indication of their involvement, and in another
one there was a suspicion of lymphogenous metastases.

All patients (n = 26) underwent laparotomy, introduc-
tion of ICG with assessment of its lymphogenous spread
with subsequent LN dissection. ICG was introduced from
one puncture in 14 patients (53.8 %), from two—in nine
patients (34.6 %), from three —in three patients (11.5 %).
In two patients (7.7 %) no SLNs were detected, in the
remaining cases accumulation of ICG in one or several
LNs was noted (92.3 %, n = 24) with a median staining
time of 15 min (1-30 min). Lymphogenous metastases
(n = 12) were detected only in the group of patients in
whom accumulation of the drug in at least one LN was
noted (n = 24).

Figure 1 clearly shows how, in the first minute of ob-
servation after the introduction of ICG into the V and VIl
segments of the liver, the fluorescent dye spreads along
the lymphatic duct along the right edge of the common
hepatic duct toward the 13th group LN, at the first stage
bypassing the 12b group LN. In the third minute after
the introduction of ICG, accumulation of the drug in the
13th group lymph node (SLN 1) was noted. During the
morphological examination, it was the 13th group LN
that was affected.

Exploratory operations were performed in three
patients (11.5 %). In all cases local tumor spread was
noted, in two patients peritoneal metastases were ad-
ditionally detected. Resection of SIV-V liver segments
was performed quite often (30.8 %, n = 8), in half of
these patients — for gallbladder cancer (n = 4), in the
rest —for IHCC (n = 4). Hemihepatectomy in combination
with resection of bile ducts and removal of the first liver
segment was performed in six patients (23.1 %).

The average duration of the operation was 300 min
(90-420 min). The median time of curable resections, af-
ter excluding three exploratory operations, also reached

Table 2. Data revision and intraoperative parameters

Parameter Value
Right, abs. (%) 5(19.2 %)
Left, abs. (%) 5(19.2 %)
Liver lobe
Both lobes, abs. (%) 7 (26.9 %)
No signs of liver damage, abs. (%) 9 (34.6 %)

Lymph node involvement or sus-

Yes, abs. (%)

16 (61.5 %)

picion of involvement based on
revision data

No, abs. (%)

10 (38.5 %)

Operation

Extensive liver resection, abs. (%) 9 (34.6 %)
Extensive resection with bile duct resection, abs. (%) 6(23.1 %)
SIV-V liver resection, abs. (%) 8(30.8 %)
Exploratory laparotomy, abs. (%) 3(11.5%)

Yes, there are lymphogenous metastases, abs. (%)

12 (46.2%)

Successful application of lymphogra-
phy (presence of at least one SLN)

Yes, but no lymphogenous metastases, abs. (%)

12 (46.2%)

No SLN, abs. (%)

2(7.7%)

Not conducted, abs. (%)

16 (61.5 %)*

White-test

Conducted, positive, abs. (%)

2(7.7%)

Conducted, negative, abs. (%)

8 (30.8 %)

Duration of surgery, median (minimum—maximum), min

300 (90-420)

Blood loss, median (minimum—maximum), ml

300 (50-1400)

* —in 6 cases there was resection of extrahepatic bile ducts, in 3 — no liver resection.
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300 min (150-420 min). Blood loss in the overall group
was 300 ml (50-1400 ml), after excluding exploratory
operations — 350 ml (150-1400 ml).

No intraoperative complications (including those from
the use of the method) were identified. Blood transfu-
sion during surgery was performed in one case to a pa-
tient with a blood loss of 1400 ml.

Postoperative complications were noted in 10 pa-
tients (38.5 %). Bile leakage was detected in 8 patients
(30.8 %). It should be noted that bile leakage was only
in the group of patients without a white test. However,
it was not possible to perform it in half of them due to
resection of the bile duct due to perihilar tumor. Lym-
phorrea was noted in one patient (3.8 %), pancreatic fis-
tula—also in one case (3.8 %). Postresection liver failure
developed in two patients (7.8 %) — both patients were
operated on due to perihilar tumor.
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Complications of grade Ill and higher (Clavien — Din-
do) developed in six patients (23.1 %). Complications of
grade IlIA were noted in three cases (11.5 %), IVA—in two
cases (7.7 %). Mortality was 3.8 % (n = 1), the cause of
death was multiple organ failure against the background
of intractable purulent-septic complications in the out-
come of bile leakage. It should be noted that the white
test was not performed intraoperatively in the deceased
patient. Perhaps, if it had been performed, the defect in
the bile duct wall would have been detected during the
intervention, and the area of possible bile leakage would
have been sutured. Despite the interventions performed,
including bile duct stenting, sanitizing relaparotomy and
a set of conservative measures, multiple organ failure
progressed, which led to death.

The results of preoperative radiologic methods
were assessed in the group of patients without LN

Table 3. Follow up period

Parameter

Value

Complications, abs. (%)

10 (38.5 %)

Bile leakage, abs. (%) 8(30.8 %)
Post-resection liver failure, abs. (%) 2(7.7 %)
Lymphorrea, abs. (%) 1(3.8%)
Complications > grade Ill, abs. (%) 6(23.1%)
Mortality, abs. (%) 1(3.8%)
Number of affected LN in the group with metastases, median (minimum—maximum) 3(1-9)

Number of LNs examined in the N + group, median (minimum—maximum) 10 (3-20)

Ratio of affected to examined nodes, median (minimum—-maximum)

0.39 (0.005-1.0)

Number of LNs examined in the total group, median (minimum—maximum)

12 (3-25)

Duodenum

Fig. 1. Spread of ICG along the lymphatic duct (1A) and accumulation of the drug in the LNs of group 13 (1B)
LD — lymphatic duct, LN #12b — lymph nodes of group 12b, LN #13 — lymph nodes of group 13.
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involvement (n = 14). Among patients without lym-
phogenous metastases at the preoperative stage,
lymphadenopathy was indicated in seven cases
(50.0 %), and LN involvement was suspected in one
case (7.1 %). In six patients, LNs were not enlarged
according to MRI/CT/PET data, and there were no
indications of their possible involvement (42.9 %).
There was no unambiguous interpretation in favor
of metastatic LN involvement based on radiologic
methods in any case.

It is also worth noting that in the group of patients
without lymphogenous metastases, in half of the cases
(50.0 %, n = 7), based on the data of intraoperative re-
vision and palpation, the presence of LNs suspicious for
metastatic lesions was noted. These LNs were round in
shape and of dense consistency.

More detailed characteristics of patients with lymph
node involvement (n = 12) are presented in the Table 4.
In this group of patients, SLN 1 staining was noted in all
patients, the median time of SLN 1 staining was 15 min
(1-30 min). The median time of SLN 2 staining was 18
min (2-35 min). In one case in the group with positive
LNs, there were no stained second-order LNs during the
entire observation period. The median time of SLN 3
staining reached 30 min (5—-45 min, in five cases, no
“third-order” LN staining was detected).

Among patients with affected LNs (n = 12), in one case
(patient No. 6) the result of the method application was
false negative (8.3 %) —the only stained LN was not affect-
ed. It should be emphasized that it was in this patient that
SLN 2 and, especially, SLN 3 were not detected. It should
be noted that in less than half of patients with positive LNs,
SLN 1 was affected (41.7 %, n = 5), while in nine patients
(75.0 %), SLN 2 involvement was noted. In six cases, SLN 2
involvement was noted without SLN 1 involvement (50.0 %).
So, when using the first two stained LNs as SLNs, the sensi-
tivity of the method was 91.7 % —in 11 out of 12 cases with
LN involvement, fluorescence of SLN 1 and/or SLN 2 was
noted. Involvement of SLN 3 was detected in five patients, in
all cases, involvement of SLN 3 was not isolated; in patients
of this group, SLN 1 and/or SLN 2 were affected.

We note the non-standard invasion of LNs in four
cases with the involvement of LNs No. 9, No. 7, No. 16
and No. 5, and in the first two cases their staining was
noted at the third stage of accumulation of ICG.

Table 4 also shows that in two cases in the group of
12 patients with positive LNs, there was no indication of
(or suspicion of) LN involvement either on preoperative
examination or on revision (patient 6 and patient 8). In
the absence of LN dissection, the operation would have
been performed in a non-radical volume: the affected
LNs would have been left.

Table 4. Characteristics of patients with lymphogenous metastases

Yo Tumor location SLN 1 SLN 2 SLN 3 Localization of LN involvement by results LNR
or segment N o omts N mts N M 2rectedIN o yeyer  pET  revisions
1 Gallbladder* 8 No 13 Yes No - 13** susp LA No 2/17
2 2,3,4,5,8 12b  Yes 12p Yes No - 12b,12p,5 LA - susp 3/3
3 4,5,6,7,8 8 Yes 13 Yes 7 Yes 7,8, 9%* LA - mts 4/18
4 Gallbladder 12b  No 12c¢  Yes No - 12¢ mts - mts 1/15
5 Perihilar tumor 12a Yes 8 Yes 9 Yes 12 a,12¢c, 8** LA - mts 9/12
6 4-5 12b  No No - No - 13 LA - No 1/20
7 Perihilar tumor 12a No 8 Yes 13 No 8 mts - susp 1/17
8 Perihilar tumor 12b No 13 Yes 12p Yes 12 p, 8,13, 5* LA - No 6/9
9 2-3 13 No 12b  Yes No - 12a, 12b, 8 mts — susp 4/8
10 2,3,4,5 13 No 8 Yes 12 p No 8,5 No — susp 2/9
11 56,7,8 13 Yes 8 No 12 p Yes 12p, 13, 16 LA mts mts 3/10
12 Gallbladder 12a Yes 8 No 12p Yes 12a,12p, 13 mts - mts 3/8

mts — metastasis, LA — lymphadenopathy, susp — suspicion, LNR — lymph node ratio — the ratio between affected and removed lymph nodes.

* — after cholecystectomy, ** — more than one lymph node in the group is affected.
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DISCUSSION

In addition to the main extension of surgery, standard
interventions for perihilar tumor and IHCC, as well as for
muscle-invasive gallbladder cancer, include LN dissection
with removal of LNs of groups 12, 13, and 8 [16]. The need
to perform routine LN dissection for biliary cancer is ex-
plained by a number of factors. The high level of detection
of lymphogenous metastases in cholangiocarcinoma and
gall bladder cancer being one of them [6]. The present
study also showed that almost half of the patients oper-
ated on for biliary cancer had LN metastases detected
during morphological examination —12 out of 26 (46.2 %).

There are unresolved issues in determining LN in-
volvement at the preoperative stage [17-19] and during
revision [20].

We can also note that in the group of patients
(n = 14) without LN involvement in the morphological
examination, only one patient (7.1 %) had the results
of radiological diagnostics at the preoperative stage in-
dicating suspicion regarding the presence of metasta-
ses in LNs; in half of the cases, lymphadenopathy was
noted (50.0 %, n = 7). However, in the same group of
patients without detected lymphogenous metastases
after routine LN dissection, in half of the cases (50.0 %,
n =7) during intraoperative revision, the presence of LNs
suspicious for metastatic involvement based on visual
and palpatory data was noted.

On the other hand, in two cases (16.7 %) in the group
of patients with morphologically confirmed positive LNs,
there was no indication of LN involvement or suspicion
of LN involvement either based on preoperative exam-
ination or revision, which indicates the unreliability of
these methods in determining lymphogenous metasta-
ses. If LN dissection had not been performed in these
patients, the operation would have been non-radical.

It should be noted that at the preoperative stage, it is
difficult for CT/MRI specialists to make an unambiguous
conclusion about LN involvement. In the conclusion, half
of the patients (n = 6/12) with subsequent LN metas-
tases contain the wording "lymphadenopathy, dynam-
ic observation required" — as in the group of patients
without metastases (n = 7/14). Additional difficulties
in interpreting the state of the LNs are caused by con-
comitant cholangitis, as well as the presence of stents/
drains. It should be noted that in both cases of using
PET/CT in the group of patients with LN metastases, its
results contradicted the MRI data.

There may be certain preferences of surgeons in per-
forming a more extensive LN dissection, for example,
removal of LN of groups 1, 3, 5, 7 in case of left-sided
localization of IHCC [2]. In IHCC, according to Zhu J, LN
dissection plays a diagnostic role, helping more accu-
rate determination of the stage and prognosis, without
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affecting the latter [3]. Let us note the controversial
results of meta-analyses on this issue, including recently
published ones [21, 22]. Only among patients with IHCC
without regional metastases, the positive role of LN dis-
section was noted in a 2024 meta-analysis [21].

There are also supporters of a more extensive LN
dissection, up to the removal of retroperitoneal LNs in
gall bladder cancer, regardless of the status of the cystic
LN [11]. The results of the ChiCTR1800015688 study on
the feasibility of extended LN dissection in perihilar tu-
mor are awaited [9]. However, Japanese researchers did
not find any improvement in long-term results after ex-
tended CE with LN dissection of the liver porta compared
to standard CE in stage T1b gall bladder cancer [23].

There is evidence that LN dissection may worsen
immediate results. Knitter S. et al. showed that even
when performing standard LN dissection in a combined
group of patients, which included patients with colorec-
tal cancer metastases to the liver, as well as patients
with IHCC and hepatocellular carcinoma, when per-
forming LN dissection, more time was required for the
operation (p < 0.001), biliary fistulas (p < 0.003), PRLI
(p <0.001), bleeding (p = 0.027) developed more often in
the postoperative period. However, in a subgroup analy-
sis among patients with IHCC, no significant increase in
complications was noted, the authors only indicate an
increase in the duration of the operation and a longer
postoperative period of hospital stay (p < 0.001 and
p =0.046, respectively) [24].

In our work, all patients underwent regional LN dis-
section, as well as removal of stained LNs and suspicious
LNs outside the areas of regional metastasis. The median
of removed LNs in the overall group was 12 (3—25). The
median of removed LNs in the group of patients with
LN metastases reached 10 (3—20). Only in one case, LN
dissection was stopped due to the detection of obvious
signs of unresectability; 3 LNs were removed. The ratio
of affected to examined nodes in the group with LN me-
tastases was 0.39 (0.005-1.0). In our work, there was
no direct comparison of complications in the group of
patients with ICG lymphography with subsequent LN
dissection and without it. Nevertheless, we note that
in the case of using ICG lymphography, there were no
intraoperative complications, including those associated
with the use of ICG.

It should be noted that lymph drainage from the in-
trahepatic and extrahepatic bile ducts and liver is vari-
able [14, 15], which explains the risk of metastatic lesions
of the lymphatic apparatus outside the areas of regional
metastasis in bile duct and gallbladder cancer. A wider LN
dissection, in which not only the tissue with LNs outside
the hepatoduodenal ligament, retropancreatoduodenal
zone and along the common hepatic artery are removed,
is aimed at achieving greater radicalism [2, 3, 9, 10, 11].
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It should be noted that detection of affected LNs may
influence treatment tactics. There is evidence on the
advisability of adjuvant chemoradiotherapy in patients
with resectable extrahepatic biliary cancer with regional
metastases. This approach allowed achieving a similar
two-year overall survival in the group with positive LNs
compared to the group in which there was no LN in-
volvement. In other words, radiation therapy leveled
the negative impact of lymphogenous metastases on the
prognosis. In addition, the advantage of the combined
approach was noted in the group of patients with LN
metastases when compared with the historical control,
in which radiation therapy was not performed. Two-year
disease-free survival level reached 49.8 % in the main
group versus 29.7 %, p = 0.004 [25].

The extend of additional LN dissection often depends
on the preferences of the clinic and the experience of
the surgeon [4, 11, 26]. The use of lymphography in
determining the main route of lymphatic drainage from
the liver is of interest [15]. The use of ICG lymphography
in real clinical practice with determination of the pre-
dominant route of lymphatic drainage and marking of
the SLN with subsequent LN dissection is promising [8].

The results of the present study showed that almost
all patients (n = 24/26) who underwent ICG lymphogra-
phy had at least one SLN detected. It should be noted
that in the group where SLNs were not detected, stan-
dard LN dissection was performed: no lymphogenous
metastases were detected.

Among patients with lymphogenous metastases
(n = 12), in one case the result of the method appli-
cation was false negative (8.3 %) — the only stained LN
was not affected, while damage was noted in the LNs

of another group that did not accumulate ICG during 45
min of observation using an infrared camera.

On the other hand, the remaining 11 patients with
lymphogenous metastases had lesions in SLN 1 and/or
SLN 2, i.e. the sensitivity of the method was 91.7 %
when using the first two stained LNs as SLNs. It should
be noted that only five patients (41.7 %) had lesions in
SLN 1, and in three of them —in combination with lesions
in SLN 2. In half of the cases, metastases were detected
in SLN 2 without lesions in SLN 1 (50.0 %, n = 6).

The use of stained third-order LNs did not increase
the sensitivity of the method, but allowed us to identify
non-standard LN lesions in two cases involving LNs No.
9 and No. 7.

CONCLUSION

In cases of IHCC, perihilar tumor and gallbladder can-
cer, LN dissection with removal of LNs of groups 12, 13
and 8 remains a standard method in addition to the
main extend of intervention. The absence of signs of
LN involvement according to revision and examination
data does not exclude their presence. It is necessary to
take into account the variability of lymphatic drainage
from the liver and biliary tract in case of their tumor
damage, for example, in IHCC with invasion to the left
lobe of the liver. For this purpose, ICG lymphography
can be used as a promising method for determining the
SLN and lymphatic drainage pathways in biliary cancer.
It is advisable to evaluate the effect of LN dissection
performed taking into account ICG lymphography on
the long-term results in operable patients with biliary
tract cancer.
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