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ABSTRACT

Colorectal cancer (CRC) is a relevant issue of modern oncology and ranks the third place among most common malignan-
cies. Every year, more than 1 million new cases of CRC are diagnosed worldwide, with approximately the same frequency of
prevalence among the male and female population. Colon cancer (CC) amounts for more than half of all cases of CRC, and
it's incidence and mortality remain rather high.

Surgery remains the main method of CRC treatment, and determining the extent of surgery and lymph node dissection remains
an urgent problem.

For the first time in Japan, a classification of groups of lymph nodes (I.n.) was proposed depending on the level of lymph
outflow and location in relation to the main vessels. According to the numbering of I.n. groups by the Japanese Society for
Cancer of the Colon and Rectum (JSCCR), all lymph nodes are numbered with three digits.

As a rule, lymphogenic metastasis occurs in one direction, bilateral spread is possible if the tumor is located at the same
distance from two feeding vessels. With tumors of the right-sided localization, all groups of I.n. located along the branches
of the superior mesenteric artery are removed, and with tumors of the left half of the colon, all |.n. located along the trunk of
the inferior mesenteric artery are removed. The presence of affected I.n. is important for assessing the prognosis and further
determining the need for adjuvant therapy. Some literature data demonstrate good results of surgical interventions performed
in accordance with the concept of embryonic planes and complete mesocolonic excision. D3 lymph node dissection is not
performed in daily practice in some European countries and North America, unlike a number of Eastern countries. However,
the level of vessel ligation remains the subject of scientific discussion.

The purpose of this review was to analyze the available literature on the problem of choosing the level of lymph node dissec-
tion in CC surgery.
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PO/Nb D2, D3 IUMMOANCCEKLIMA B XUPYPTUN PAKA 060J04HON KUILKK

E. A. IxxeHkoBa, 3. A. Mup3oan™, A. A. Macnos, 10. A. leBopksH, [l. A. Xapare3os, A. I. Munakun, 0. H. CtaTewHbii,
0. 10. Kaiimakuu, A. B. [lawkos, I. B. Kamunckuii, B. E. Konechukoe, C. A. Manuuun, P. E. Tonmax, J1. X. YanxaxsH,
B. A. CaBuenko, M. B. Bonowun, A. B. CHexko, H. B. CongaTkuHa

HMWL| oHkonorum, r. PoctoB-Ha-[loHy, Poccuiickas Gepepauus
X4 ellada.mirzoyan@yandex.ru

PE3IOME

KonopekTanbHblit pak (KPP) aBnseTca akTyanbHoW Npo61eMoit COBpeMeHHO OHKOOMMU 1 3aHMMaeT TpeTbe MecTo
B CTPYKTYpe 06LLeil OHKONOrMyeckon 3aboneBaemMocTy. ExxerogHo BO BCeM MUPe AnMarHocTupytoTcst 6onee 1 MiH. HOBbIX
cnyyaeB 3a6oneBaHust KPP, npu6nvauntenbHO ¢ OANMHAKOBOI YacTOTOW pacnpoCTPaHEHHOCTU CPEAU MY>XCKOMO U XEHCKOro
HaceneHusi. Bonee nonoBuHbl Beex cnyyaeB KPP npuxogsaTtes Ha pak o6o804Hoi kuwwku (POK), 3a6oneBaeMocTb U CMepT-
HOCTb OT KOTOPOrO OCTaeTCsi Ha AO0CTAaTOYHO BbICOKOM YPOBHE, HECMOTPS Ha COBPEMEHHbIE IMarHOCTUYECKME BO3MOXHOCTH
1 NpUHLUMNbI Tepanun. OCHOBHbIM METOAOM JiIeYeHUsi NaLMEHTOB C ONYXONsiMU 060A04YHOW KMLLKN OCTAeTCA XMPYPruyecku,
a onpepeneHne o6beMa onepaTUBHOIO BMeLLaTeNbCTBA M YPOBHS IMMGbOAMCCEKLUM OCTAETCA aKTyanbHOW Npo6nemMoii
COBPEMEHHOW OHKOMPOKTOIornu. Bnepsble B ANoHMM 6bina npeasioxeHa knaccuukaums rpynn nanMmdaTmyecknx ysnos
(n.y.) B 3aBUCMMOCTU OT YpOBHS NMMM(MOOTTOKA M PACMONOXKEHUS MO OTHOLLEHWIO K MarucTpasibHbIM cocyaaM. CornacHo
HyMepauuu rpynn n.y. no Japanese Society for Cancer of the Colon and Rectum (JSCCR) Bce nuMdaTtnyeckume y3snbl NpoHy-
MepoBaHbl Tpex3HauHbIMK b pamu. Kak npaBuno, TMMgporeHHoe MeTacTasmpoBaHue NPOMCXOAMT B OAHOM HarpaBieHuu,
6unaTepanbHoOe pacnpocTpaHeHne BO3MOXHO B Cllyyae, eC/IN OMyXoJib PacrofioXXeHa Ha OANHAKOBOM PacCTOAHUM OT ABYX
nuTaroLwmnx cocyaos. Mpu onyxonsx NPaBOCTOPOHHEN JIOKann3aLunm yaanatoTcs BCe rpynnbl 1.y., pacnonaratolmecs BAOMb
BeTBel BepXHeit 6pbKeeyHO apTepuu, a Npu OMyxossxX NeBo NMONOBUHbI 060A0YHOW KULLIKM — BCE 1.Yy., HAXOAALLMECS BLOMb
CTBOMA HWXHEN GpbIXXeevyHoW apTepun. Hannume nopaxeHHbIX J1.y. BaXHO AJ151 OLeHKMN NPOorHo3a v fanbHenLwero onpeae-
NeHusi Heo6XO0AUMMOCTM NPoBefeHUs1 afbloBaHTHON Tepanuu. B nuTepaType nmeeTcs AaHHble, KOTOpble CBUAETENLCTBYOT
0 XOPOLUMX pe3ysibTaTax onepaTUBHbIX BMeLLATeIbCTB, KOTOPbIE BbINOJSIHEHbI C UCNOb30BaHUEM NPUHLMNOB 3MBPUOHANBHO-
OpPUEHTUPOBAHHOW XMPYPrumn U TOTasIbHOM ME30KONOHIKTOMUK. B HEKOTOPbIX eBponenckux ctpaHax u CesepHoin AMepuke
D3 numdopaunccekums (paclumpeHHas TMMAOANCCEKLMS) He BbIMOMHAETCS B NMOBCEAHEBHO NpaKTWKe, B OT/IMYKE OT psja
BOCTOYHbIX CTpaH. O4HaKo, ypoBEHb NepeBA3KN COCY0B OCTaeTCs NMpeaMeTOM HayyHbIX CMOPOB.

Llenb faHHoro o63opa: NpoBECTU aHann3 UMeoLLENCs TMTepaTypbl, NOCBALEHHON Npo6eme BbiGopa ypoBHA nnMdoauc-
cekuuu B xupyprum POK.
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D2, D3 lymph node dissection importance in colon cancer surgery

RELEVANCE

Colorectal cancer (CRC) is an urgent problem of mod-
ern oncology and ranks third in the structure of general
oncological morbidity both in Russia and in foreign
countries [1; 2]. More than half of all cases of CRC occur
in colon cancer (CC), the morbidity and mortality from
which remains at a fairly high level [3]. The main method
of treatment of CRC remains surgical, and determining
the volume of surgery and the level of lymph dissection
remains an urgent problem of oncosurgery.

There are data in the literature that indicate good
results of surgical interventions performed using the
principles of embryonic-oriented surgery and total
mesocolonectomy (complete mesocolon excision,
CME). In some European countries and North Ameri-
ca, D3 lymph dissection is not performed in everyday
practice, unlike in a number of Eastern countries.
However, the level of vascular ligation remains a sub-
ject of scientific debate [4].

The purpose of the study: to analyze the available
literature on the issue of choosing the level of lym-
phodissection in CC surgery.

Japanese classification of lymph node groups

For the first time in Japan (1977), a classification
of groups of lymph nodes was proposed depending
on the level of lymph outflow and location in relation
to the main vessels [5; 6]. According to the numbering
of the I.n. groups by the Japanese Society for Cancer
of the Colon and Rectum (JSCCR), all lymph nodes
are numbered with three digits [6] (Fig. 1).

L.ns. are divided into 3 levels:

N1 - paracolitic,

N2 - mesocoliic,

N3 - central I.n.

Usually, lymphogenic metastasis occurs in one
direction, bilateral spread is possible if the tumor is
located at the same distance from two feeding ves-
sels. With tumors of the right-sided localization, all
groups of LV located along the branches of the upper
mesenteric artery are removed, and with tumors of
the left half of the colon, all I.n. located along the
trunk of the lower mesenteric artery are removed [9].

D2, D3 lymphodissection in colon cancer

surgery: meta-analysis

The presence of affected |.ns. is important for as-
sessing the prognosis and further determining the
need for adjuvant therapy.

50

The aim of the Tsai H. L. et al. study was to deter-
mine whether the number of removed I.ns. can affect
the prognosis of the clinical course of patients who
underwent surgery for CRC. The authors noted that
the amount of tumor invasion and the number of
removed lymph nodes are independent prognostic
factors for the development of postoperative relapse
(p < 0.05). The 5th overall survival of patients who
had 18 or more lymph nodes examined was signifi-
cantly higher than those who had less than 18 nodes
examined (p = 0.015). The results of this work show
that the removal and examination of at least 18 HP
can be taken into account for more reliable and cor-
rect postoperative staging [10].

According to Willaert W. et al. the described meth-
od of total mesocolonectomy (complete mesocolon
excision, CME) with complete removal of I.n. should
be subjected to a prospective randomized study.
However, there is undoubtedly a proven relationship
between the number of removed I.ns. and survival
in CRC [11].

The question of whether extended lymphadenecto-
my in CC leads to an increase in postoperative com-
plications or improves survival is still controversial.
In some European countries and North America, D3
lymph dissection is not performed in everyday prac-
tice, unlike in a number of Eastern countries. How-
ever, the level of vascular ligation remains a subject
of scientific debate. There are data in the literature
that indicate good results of surgical interventions
that are performed using the principles of embryonic-
oriented surgery and CME.

In a randomized RELARC phase 3 trial, the hypothe-
sis is considered that survival after D2 lymphodissec-
tion is better than after CME. The primary endpoint
is 3-year relapse-free survival. To date, researchers
have presented the results of comparing the following
criteria: intra- and postoperative complications within
30 days after surgery (according to the Clavien-Dindo
classification), mortality (death from any cause within
30 days after surgery) and the frequency of metas-
tasis to the central I.ns. only in the CME group. The
frequency of postoperative surgical complications
was 20 % (97 out of 495 patients) in the CME group
compared with 22 % (109 out of 500 patients) in the
D2 group (p = 0.39). The frequency of Clavien-Dindo
grade I-Il complications was the same between the
groups and amounted to 18 %, and grade IlI-IV com-
plications They were significantly less common in the
CME group than in the D2 group (1 % and 3 %, respec-
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tively, p = 0.022). There were no fatal outcomes in the
compared groups. In the structure of intraoperative
complications, vascular damage was significant-
ly more common in the CME group than in the D2
group (15 (3 %) vs. 6 (1 %), p = 0.045). Metastases
in the central I.n. were detected in 13 (3 %) of 394
patients, but none of the patients had their isolated
metastatic lesion. Thus, the authors concluded that
CME can increase the risk of intraoperative vascular
damage, but in general it seems safe and feasible
for experienced surgeons [12].

A number of papers have been published indicat-
ing a significant decrease in the frequency of local
relapses and an increase in the overall 5-year survival
after surgical intervention using the CME technique.

So in the work of Bertelsen C. A. et al. It was
proved that 4-year relapse-free survival was 85.8 %
(95 % C1 81.4-90.1) after CME and 75.9 % (72.2—
79.7) after surgery without using the CME technique
(p = 0.0010), and Cox regression showed that CME
was a significant independent prognostic factor for
higher relapse-free survival for patients. Thus, ac-
cording to the authors, CME can improve the results
of treatment of patients with CRC [13].

A prospective study by Galizia G. et. al. showed
that the number of removed I.n. and the length of
vascular ligation were significantly better in the CME
group (p < 0.01). A larger number of affected I.n. were
removed, which allowed for an adequate selection
of adjuvant treatment. The authors proved that CME
with CVL is a safe and effective surgical approach
for right colon cancer, reduces local recurrences and
improves survival, especially in patients with N+ [14].
However, no increase in the frequency of postopera-
tive complications was found in these studies.

In a retrospective study by K. Kotake et al. The ad-
vantages of D2 and D3 lymph node dissection in CC
surgery were studied. In all groups of patients, there
was a statistically significant difference in overall
survival between patients who underwent dissec-
tion of lymph nodes D3 and D2 (p = 0.00003). It was
found that dissection of D3 lymph nodes in pT3 and
pT4 colon cancer is associated with a significant
advantage in improving patient survival, which can
serve as a basis for dissection of D3 lymph nodes
in radical surgery of pT3 and pT4 colon cancer [15].

The aim of the Hwang D. Y. et al. study was the
assessment of the safety and oncological results of

@ : Napakonuueckue NApapexTansHbie NUMGOY3Insb
. Mesoxonuueckne nuMpoyansl
. AnukanbHele (natepansbie) Numgoy3ns
: Iumpoy3anul NPOKCHMANbLHEE anukanbHLIX

@: Apyrve numdoyans

A Y
} Tasosoe cnnetenue

===~ 3anuparenbHbié HepBbl

Fig. 1. Numbering system of lymph node groups according to
JSCCR.

Note:

1st digit — anatomical department (2 — abdominal cavity, pelvis).
2nd digit — anatomical area corresponding to the lymphovascular
peduncule:

« iliac-colon artery,

* right colon artery,

» middle colonic,

« left colonic artery.

3rd digit - the degree of remoteness from the intestine:

+ episodic and parabolic lymph nodes,

+ mesoscopic lymph nodes,

« apical, or main lymph nodes.
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laparoscopic CME with D3 in cancer of the right colon
in elderly patients. Patients who underwent right-
sided hemicolectomy were divided into groups A (age
> 70 years, n = 80) and B (age < 70 years, n = 127).
Short-term and long-term results were analyzed. It
was found that the overall and relapse-free survival
rates were the same between the compared groups,
and laparoscopic CME with D3 lymphodissection is
a safe and feasible surgical option for cancer of the
right half of the colon in the elderly [16].

In our country, an international multicenter ran-
domized COLD Trial was launched in 2017, the main
purpose of which is to evaluate and compare the over-
all 5-year survival after D2- and D3-lymphodissection
performed in CC [4]. Patients with resectable CC were
randomized for D2 or D3 dissection in a 1:1 ratio.

The data obtained were analyzed to assess the
safety of D3 lymph dissection

In the work of Karachun A. et al. the results for the
first 100 patients are presented. There were no fa-
talities. The 30-day postoperative morbidity rate was
47 % in group D2 and 48 % in group D3 with a RR1.04
(95 % Cl from 0.68 to 1.58) (p = 0.867). There were
two anastomosis failures (5 %) in group D2 and none
in group D3. Postoperative recovery, the frequency

of complications and repeated hospitalizations did
not differ between the groups. N-positive status was
more common in group D3 (46 % vs. 26 % in group
D2) with RR 1.81 (95 % Cl from 1.01 to 3.24) (p =
0.044). The authors concluded that D3 lymph node
dissection is possible and may be associated with
a better staging of the process [17].

CONCLUSION

After the carried out analysis of the available up to
date literature, the following conclusions can be drawn.
On one hand, the relationship between the number
of removed HP and a more accurate determination
of the N status has been proven, which is important
for assessing the clinical prognosis and further de-
termining the need for adjuvant therapy. On the other
hand, it is indisputable that D3 lymph dissection can
increase the risk of intraoperative vascular damage.
Thus, due to the lack of a convincing evidence base, it
is difficult to talk about the advantages and long-term
results of performing D2 and D3 lymphodissections in
CC surgery. The recruitment of patients in some large
studies continues to this day, and the publication of
the results of others is expected in the near future.
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