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Abstract 
 
Background/Aim. Today, lymphatic metastases are only a 
relative contraindication for the surgical treatment of colo-
rectal carcinoma (CRC). The aim of this study was to evalu-
ate the effect of routine lymphadenectomy of the hepatic 
basin on the duration of the liver resection for CRC meta-
chronous liver metastases. Methods. A total of 50 patients 
with CRC metachronous liver metastases underwent the 
liver resection with routine hepatic basin lymphadenectomy. 
Results. Larger volume of metastases (in mL), the number 
of affected segments, and the number of metastases as well 
the diameter of the largest lesion (in mm), determine the 
duration of the liver resection itself and the surgical proce-
dure overall. The duration of lymphadenectomy was 25–55 
min (32.2 min on average). Conclusion. Routine lym-
phadenectomy of the hepatic basin following the liver resec-
tion for CRC metachronous liver metastases, minimally pro-
longs the duration of the operation. 
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Apstrakt 
 
Uvod/Cilj. Metastaze su u današnje vreme samo relativna 
kontraindikacija za hirurško lečenje kolorektalnog karci-
noma (KRK). Cilj ove studije je bio da se utvrdi uticaj ru-
tinske limfadenektomije hepatičnog sliva na trajanje resek-
cije jetre zbog metahronih jetrinih metastaza KRK. Meto-
de. Ukupno 50 bolesnika sa metastazama jetre KRK pod-
vrgnuto je resekciji jetre sa rutinskom limfadenektomijom 
hepatičnog sliva. Rezultati. Veći volumen metastaza jetre 
(u mL), broj zahvaćenih segmenata jetre, broj metastaza u 
jetri i veličina najveće metastaze u jetri (u mm) određivali su 
dužinu trajanja resekcije jetre i operacije u celini. Vreme 
trajanja limfadenektomije iznosilo  je od 25 do 55 min 
(prosečno 32,2 min). Zaključak. Rutinska limfadenektomija 
hepatičnog sliva kod resekcije jetre zbog metahronih 
metastaza KRK neznatno produžava vreme trajanja 
operacije. 
 
Ključne reči: 
kolorektalne neoplazme; jetra; neoplazme, limfne 
metastaze; hirurgija, operativne procedure; lečenje, 
ishod. 

 

Introduction 

Malignant cells within the lymph nodes (LNs) of the 
hepatic basin, originate from the liver metastasis (remetasta-
sis, metastasis from metastases, tertiary metastasis, lym-
phatic metastasis) 1, 2. Remetastasis originate from lympho-
genic dissemination of the metastatic liver disease 3. 

In the past, positive LNs of the hepatic basin were a 
contraindication for liver resection of metastases of colorec-

tal carcinoma (CRC). Today, lymphatic metastases are only a 
relative contraindication for the surgical treatment of CRC 
liver metastases 4. 

Macroscopically enlarged LNs are detected radiologi-
cally (preoperatively, perioperatively), visually, or by palpa-
tion (intraoperatively). The macroscopic examination of 
enlarged LNs was confirmed of malignancy in 2%–10% of 
patients (larger, hard or soft lymph node, pink or white) 
while the revealed malignancy range of 14%–30% surgically 
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treated patients 5–8. However, only the histopathological ex-
amination can reliably confirm the presence of malignancy in 
the LNs by detecting the malignant cells 9. 

Based on the Japanese classification of gastric cancer 
and the General Rules for surgical and pathological studies 
of cancer of the biliary tract, Kokudo et al. 4 classified the 
LNs of the hepatic basin into seven groups (Figure 1). 

 

 
Fig.1 – Classification of lymph nodes (LNs) by group 

Gastric Cancer Association (JGCA) 4. 
LNs of the hepatic basin: 8a – anterosuperior LNs along the 
common hepatic artery, 8p – posterior LNs along the 
common hepatic artery, 12a – LNs along the proper hepatic 
artery, 12p – LNs along the portal vein, 12h – LNs of the 
liver hilum, 12b – LNs along the bile duct, 13 – LNs 
posterior of the pancreatic head. 

 
The location and number of the LNs involved is a sig-

nificant prognostic factor of survival for the operated pa-
tients 4, 9–14. 

Lymphadenectomy of the hepatic basin involves exci-
sion of the LNs around the hepatic pedicle – hepatoduodenal 
ligament (around the hilus of the liver, common bile duct, 
cystic duct, portal vein, hepatic artery), retropancreatic (pos-
terior of the pancreatic head), and along the common hepatic 
artery (at its origin at the level of the celiac axis). 

Lymphadenectomy can be standardized (around hepatic 
pedicle), or extensive 4, 10–12. Standardized (localized) re-
gional lymphadenectomy is limited lymphadenectomy in the 
area of the hepatic pedicle (hepatoduodenal ligament, retro-
pancreatic, along the common hepatic artery) 4, 10–12. Ex-
tended lymphadenectomy includes additional dissection of 
the LNs at the celiac axis (Group 9); however it does not af-
fect survival significantly 4, 10–12. The positive LNs at the celiac 
axis are a poor prognostic factor for survival, and there are no 
recommendations for extended lymphadenectomy 4, 10–12, 15. 

Depending on the degree of dissection, lymphadenectomy 
can be routine, or based on the selection of the LNs. Routine 
lymphadenectomy involves the removal of all the LNs of the 
hepatic basin (pedicle), i.e., complete dissection along hepato-

duodenal and hepatogastric ligaments. In contrast to routine 
lymphadenectomy, a sampling of selected LNs includes their 
removal from the hepatic basin after macroscopic validation, by 
palpation or by imaging methods 15, 16. 

Selective lymphadenectomy is performed in strictly de-
fined patients (young patients, with no comorbidities, or 
when chemotherapy options are exhausted or chemotherapy 
is not tolerated) 17. 

There are no randomized trials of liver resection for 
CRC metastases, with and without lymphadenectomy 13, 18. 
However, existing reports vary with regards to the recom-
mended extent of lymphadenectomy and the observed ef-
fects 4, 6, 10, 12, 19. 

The prognostic significance of lymphadenectomy is that 
it fascilitates early detection of recurrence 20, 21. Detection of 
positive LNs leads to a timely administration of adjuvant 
chemotherapy, and it prolonges the survival 4, 18, 22, 23. 

Methods 

This prospective study included the patients with CRC 
liver metastases who underwent surgery for primary CRC as 
well as the metachronous liver metastasis. The study in-
cludes 50 patients operated during a period ranging from 
01.01.2015 to 01.07.2016, at the First Surgical Clinic, the 
Clinical Center of Serbia in Belgrade. 

The inclusion criteria for the patients in this study 
were: the computed tomography (CT) or magnetic 
resonance imaging (MRI) verification of surgically 
treatable metachronous liver metastasis; complete resection 
of all metastatic lesions regardless of their number, size, 
and location, and complete regional lymphadenectomy of 
the hepatic basin. 

The exclusion criteria were: the presence of extrahepatic 
and distant metastasis; the patients who underwent surgery for 
another carcinoma; the patients diagnosed with other types of 
cancer; the patients requiring multiple or combined resections of 
other organs; macroscopically identifiable malignant 
lymphadenopathy of the hepatic basin, without suspicion or 
evidence of other malignant lymphadenopathies. 

Routine lymphadenectomy was performed as the dis-
section of the hepatoduodenal ligament, along the common 
hepatic artery and retropancreatically (according to the 
method of Moszkowicz et al. 16). The following groups of 
hepatic basin lymph nodes were removed by routine lym-
phadenectomy: 8a, 8b, 12a, 12p, 12b, 12h, 13. 

Clinical parameters of the patients with CRC  
and liver metastases 

The demographic factors and comorbidity based on dis-
ease history are presented in the Table 1. 

The surgical parameters of the study were the number, 
size, and location of the liver metastases; the number of af-
fected liver segments; the selection of the surgical procedure 
– the liver resection (anatomical and nonanatomical, major 
or minor); the number of drains; and the duration of the 
postoperative drainage (Table 2). 
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Table 1 

The demographic factors and comorbidity 

Parameter Patients, n (%) 
 

35 (70.0) 
Sex 

men 
women 15 (30.0) 

 
5 (10.0) 
5 (10.0) 
10 (20.0) 
18 (36.0) 
11 (22.0) 

Age (years) 
< 40 
40–49 
50–59 
60–69 
70–79 
80–89 1 (2.0) 

 
24 (48.0) 

Comorbidity 
no 
yes 26 (52.0) 

 
10 (20.0) 
28 (56.0) 

ASA score 
1 
2 
3 12 (24.0) 

 
43 (86.0) 

Lymphadenopathy on CT/MRI 
no 
yes 7 (14.0) 

 
28 (56.0) 
15 (30.0) 

Volume of the liver (mL) 
1,000–1,499 
1,500–1,999 
2,000–2,499 7 (14.0) 

 
20 (40.0) 
19 (38.0) 
8 (16.0) 

Volume of liver metastases (mL) 
< 60 
60–119 
120–179 
> 180 3 (6.0) 

 
32 (64.0) 

Chemotherapy before liver resection 
no 
yes 18 (36.0) 

ASA – American Society of Anaesthesiologists;  
CT – computed tomography; MRI – magnetic resonance. 

 
Results are presented using the descriptive statistics 

tools (measures of central tendency – an arithmetic mean; 
variability – the standard deviation; relative numbers) as well 
as the analytical statistical evaluation of the significance of 
the difference (parametric – t test; nonparametric - χ2 test). 

Results 

The standard histopathological analysis detected 12% 
positive LNs of the hepatic basin (6 patients). The immuno-
histochemical analysis confirmed an additional 16% positive 
LNs (n = 8). 

The postoperative complications following the liver re-
section with routine lymphadenectomy (nonspecific postop-
erative complications) were detected in 8 (16%) patients: the 
fluid collection at the site of liver resection – 3 (6%) patients, 
the abscess at the site of resection – 2 (4%) patients, the par-
tial portal vein thrombosis, the biliary fistula and surgical 
wound infection each in one 1 (2%) patient. 

The influence of selected parameters on the occurrence 
of postoperative complications after the liver resection fol-
lowing routine lymphodenectomy is shown in Table 3 and 
Table 4. 

Table 2 

The surgical parameters 

Parameter Patients, n (%) 

Number of liver metastases 
1 
2 
3 or more 

 
14 (28.0) 
23 (46.0) 
13 (26.0) 

Largest metastasis diameter (mm) 
< 20 mm 
20–50 mm 
> 50 mm 

 
7 (14.0) 
26 (42.0) 
17 (34.0) 

Lobar localisation of metastasis 
left 
right 
both 

 
5 (10.0) 

20 (40.0) 
25 (50.0) 

Number of the affected segments 
1 
2 
3 or more 

 
7 (14.0) 

18 (36.0) 
25 (50.0) 

Type of liver resection 
nonanatomical 
anatomical 

 
27 (54.0) 
23 (46.0) 

Size of liver resection 
small 
large 

 
25 (50.0) 
25 (50.0) 

Number of drains 
1 
2 
3 or more 

 
2 (4.0) 

38 (76.0) 
10 (20.0) 

Duration of  the postoperative drainage 
(days) 

1–3 
4–5 
6 or more 

 
4 (8.0) 

27 (54.0) 
19 (38.0) 

The features of postoperative complications following 
routine lymphadenectomy are shown in Table 5 and Table 6. 

Routine lymphadenectomy of the hepatic basin per-
formed in the Belgrade First Surgical Clinic is shown in the 
Figure 2. The duration of lymphadenectomy was 25–55 min 
(average 32.2 min). 

 

Fig. 2 – Routine lymphadenectomy of the hepatic basin 
(First Surgical Clinic, VII Department). 
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Table 3 
The influence of selected parameters on the occurrence of postoperative complications after the liver resection 

following routine lymphadenectomy 
Postoperative complications   
No Yes Parameter 

n (%) n (%) 
p-value 
(χ2 test) 

 
27 (77.1) 

 
8 (22.9) 

Sex 
men 
women 15 (100.0) 0 (0.0) 

0.086 

 
27 (84.4) 

 
5 (15.6) 

Chemotherapy before liver resection 
no 
yes 15 (83.3) 3 (16.7) 

1.000 

 
18 (75.0) 

 
6 (25.0) 

Comorbidity 
no 
yes 24 (92.3) 2 (7.7) 

0.132 

 
7 (70.0) 

 
3 (30.0) 

25 (89.3) 3 (10.7) 

ASA score 
1 
2 
3 10 (83.3) 2 (16.7) 

0.567 

 
37 (86.0) 

 
6 (14.0) 

Lymphadenopathy seen on imaging (CT/MRI) 
no 
yes 5 (71.4) 2 (28.6) 

0.580 

 
24 (88.9) 

 
3 (11.1) 

Type of liver resection 
nonanatomical 
anatomical 18 (78.3) 5 (21.7) 

0.444 

 
19 (76.0) 

 
6 (24.0) 

Size of liver resection 
small 
large 23 (92.0) 2 (8.0) 

0.247 

 
5 (100.0) 

 
0 (0.0) 

16 (80.0) 4 (20.0) 

Lobar localisation of metastases 
left 
right 
both 21 (84.0) 4 (16.0) 

0.668 

n – number of patients; CT – computed tomography; MRI – magnetic resonance imaging; ASA – American Society of  
Anesthesiologists 

Table 4 
The influence of selected parameters as a function of their mean value, on the occurrence of postoperative 

complications after the liver resection following routine lymphadenectomy 
Postoperative complications 

Parameter 
n mean ± SD 

p value 

 
42 

 
60.64 ± 11.25 

Age 
no 
yes 8 57.25  ± 10.25 

0.344a 

 
15 

 
5.20 ± 2.11 

Chemotherapy before the liver resection 
no 
yes 3 4.67 ± 1.15 

0.933b 

 
42 

 
1,542.90 ± 340.14 

Volume of the liver (mL) 
no 
yes 8 1,518.25 ± 325.07 

0.904a 

 
42 

 
71.69 ± 45.31 

Volume of CRC metastases of (mL) 
no 
yes 8 122.75 ± 57.63 

0.019b 

 
42 

 
2.14 ± .47 

Number of drains 
no 
yes 8 2.50 ± .93 

0.105b 

 
42 

 
5.52 ± 2.76 

Duration of postoperative drainage (days) 
no 
yes 8 11.25 ± 8.71 

0.015b 

 
42 

 
2.79 ± 1.34 

Number of the affected segments 
no 
yes 8 2.50 ± 0.93 

0.567b 

 
42 

 
2.98 ± 2.05 

Number of hepatic metastases 
no 
yes 8 2.63 ± 1.69 

0.759b 

 
42 

 
39.40 ± 22.59 

Size of the largest metastasis (mm) 
no 
yes 8 70.50  ± 38.81 

0.031b 

n – number of patients; SD – standard deviation; at-test, bMann-Whitney U test. 
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Table 5  

The occurrence of postoperative complications as a function of the duration of routine lymphadenectomy and the liver 
resection 

Postoperative complications n mean ± SD  p value (t-test) 

 
42 

 
32.26 ± 7.00 

Duration of routine lymphadenectomy (min) 
no 
yes 8 31.88 ± 3.72 

0.890 

 
42 

 
123.10 ± 53.35 

Duration of liver resection (min) 
no 
yes 8 175.00 ± 47.21 

0.011 

n – number of patients; SD – standard deviation. 
 
 

Table 6 

The frequency and distribution of postoperative complications following routine lymphadenectomy 

Authors Year 
Number of 

patients 
Type of 

lymphadenectomy 
Postoperative 
complications 

Type of postoperative 
complication 

Yuasa et al. 31 1994 52 Extended 42% Stenosis or occlusion of 
hepatic artery 

Elias et al. 5 1996 100 Extended 17% Biliary fistula 

Pulmonary effusion 

Kokudo et al. 4 1999 160 Routine / Lymphorrhea, 

Stenosis of bile duct 

Jaeck et al. 10 2002 221 Routine / Lymphorrhea, 

Biliary complications 

Ercolani et al. 33 2004 120 Routine 0.83% Bleeding 

Moszkowicz et al.  16 2012 76 Routine / Pancreatic fistula 

Lymphorrhea 

Bleeding, ischemia 
Biliary fistula 

 
 
Discussion 

Some authors have demonstrated a beneficial effect of 
routine lymphadenectomy added to the liver resection in 
prolonging the five-year survival over 30% 4, 9, 10, 18, 24–26. 

Routine hilar lymphadenectomy was performed by 27% 
of the surgeons, with the same percentage of surgeons who 
made the sampling of selected lymph nodes 4. 

Numerous studies indicate that the dissection of lymph 
nodes of the hepatic basin reveals a higher frequency of the 
micrometastasis than detectable macroscopically, or by pal-
pation 4–6, 9, 12, 15, 16, 26–28. 

Gallinger et al. 29 and Bradatsch et al. 30 argue that if 
lymphadenopathy is not confirmed by imaging methods (ul-
trasound, CT, MRI), it is not necessary to perform routine 
lymphadenectomy because it prolongs surgery and increases 
the incidence of postoperative complications 31, although the 
postoperative complications are rare and relatively mild 5, 10. 

The postoperative complications, following the liver re-
section with routine lymphadenectomy include: stenosis of 
the hepatic artery, postoperative bleeding, lymphorrhea, bil-
iary complications, pancreatic fistula 4, 5, 16, 31–33. 

All postoperative complications in our study were non-
specific and managed conservatively (percutaneous drainage, 

antibiotic therapy, endoscopic retrograde cholengiopancrea-
tography – ERCP), which is in accordance with the pub-
lished results. The liver resection for CRC metastasis was 
prolonged by adding lymphadenectomy for 20 ± 12.5 min, 
without mortality in the study 23. The authors suggest per-
forming routine lymphadenectomy associated with the liver 
resection because there are no reliable methods for the con-
firmation of the presumed malignant lymphadenopathy 
within the hepatic basin based on CT imaging and intraop-
erative examination 23. 

The surgical duration of lymphadenectomy in this study 
ranged from 25–55 min (average 32.2 min). The duration 
was gradually decreased over time as a result of improve-
ment in surgical techniques. 

Conclusion 

The larger volume of liver metastases (mL), the number 
of the affected segments, the number of metastasis and the 
diameter of the largest lesion (mm) prolong the duration of 
liver resection itself and duration of the entire operation. 

Routine lymphadenectomy of the hepatic basin, fol-
lowing the liver resection for CRC metastatses, minimally 
prolongs the duration of the operation. 
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