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Abstract

The prognostic significance of identifying lymph node
(LN) metastases following surgical resection for colon
and rectal cancer is well recognized and is reflected in
accurate staging of the disease. An established body of
evidence exists, demonstrating an association between
a higher total LN count and improved survival, particu-
larly for node negative colon cancer. In node positive
disease, however, the lymph node ratios may represent
a better prognostic indicator, although the impact of
this on clinical treatment has yet to be universally es-
tablished. By extension, strategies to increase surgical
node harvest and/or laboratory methods to increase LN
yield seem logical and might improve cancer staging.
However, debate prevails as to whether or not these
extrapolations are clinically relevant, particularly when
very high LN counts are sought. Current guidelines
recommend a minimum of 12 nodes harvested as the
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standard of care, yet the evidence for such is ques-
tionable as it is unclear whether an increasing the LN
count results in improved survival. Findings from mod-
ern treatments, including down-staging in rectal cancer
using pre-operative chemoradiotherapy, paradoxically
suggest that lower LN count, or indeed complete ab-
sence of LNs, are associated with improved survival;
implying that using a specific number of LNs harvested
as a measure of surgical quality is not always appropri-
ate. The pursuit of a sufficient LN harvest represents
good clinical practice; however, recent evidence shows
that the exhaustive searching for very high LN yields
may be unnecessary and has little influence on modern
approaches to treatment.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The presence of lymph node (LN) metastases in colo-
rectal cancer is well recognized as one of the most im-
portant prognostic factors for long-term outcome?. In
clinical practice, the presence of LN metastasis deter-
mines those patients most likely to benefit from adjuvant
chemotherapy[3’4]. Debate exists regarding the importance
of increased LN harvests with a rationale to “improve”
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staging - the conventional hypothesis is that by examin-
ing more LNs, the accuracy of staging will be improved
and more patients will receive adjuvant chemotherapy.
By extension, strategies to increase surgical node harvest
and/or laboratory methods to increase LN yield seem
logical pursuits. The detection of LN micrometastases,
using methods such as immunohistochemistry and re-
verse transcriptase-polymerase chain reaction (RT-PCR)
assay, has received recent publicity; however, the specific
methodologies will not be explored in this review. Here,
we examine the evidence relating to the importance of
accurate demonstration of LNs, explore the evidence for
current thinking regarding ILNs as a marker of prognosis
and assess the use of LNs as a quality indicator. This
review provides a current prospective and updates previ-
ous work from the authors™.

Systematic searches of the MEDLINE and EMBASE
(until December 2010) were performed using keywords
relevant to each section of this review. For example, the
key words: “Lymph node ratio”, “colorectal cancer” and
“survival” were used for the section “Percentage lymph
node harvested and prognosis”. For pragmatic reasons,
searches were limited predominantly to English languages
articles. Additional publications were retrieved from the
references cited in articles identified from the primary
search of the literature. We also contacted authors di-
rectly” for clarifications and additional data.

LYMPH NODE POSITIVITY AND
PROGNOSIS

LN assessment is fundamental in practically all patho-
logical staging systems for colorectal cancer, including
the American Joint Committee on Cancer (AJCC)™”,
modified Dukes"” and Astler and Coller"". The most
commonly used staging system internationally is the
AJCC TNM system, which describes stages [ to IV
based on depth of tumor invasion (T), status of local-
ized positive lymph nodes (N) and distant metastasis
(M). This has been recently updated as its seventh edi-
tion and is detailed elsewhere! ', In brief, stage I shows
tumor invading into (but not through) the muscularis
propria, stage II shows deeper tumor invasion without
spread to the LNs, stage Ill shows lymphatic spread
and stage IV shows distant metastases™'>"”. Data from
the United States Surveillance, Epidemiology and End
Results (SEER) cancer registry database shows that for
each T stage, 5-year crude overall survival decreases with
increasing LN involvement (Table 1).

LYMPH NODE HARVEST IS RELATED TO
SURVIVAL

Evidence suggests that patients, particularly in stage I
disease, with a reduced LN harvest have a worse prog-
nosis™” !, Whether stage II colorectal cancer is con-
sidered together, or split separately into colon and rectal
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Table 1 Observed overall 5-year survival rates by stage for

colonic and rectal cancer

Colon

SEER- observed 5 year

Rectum

SEER- observed 5 year

UL overall survival % overall survival %
T1
NO 81.4 NO 78.7
N1 72.1 Nla 73.7
N2a 73.8 N1b 67.2
N2b 53.2 N2a 64.7
N2b 51.8
T2
NO 75.7 NO 74.3
N1 72.1 Nla 73.7
N2a 58.2 N1b 67.2
N2b 41.7 N2a 64.7
N2b 51.8
T3
NO 64.0 NO 66.7
Nila 55.4 Nla 58.2
N1b 49.7 N1b 51.7
N2a 425 N2a 42.8
N2b 32.0 N2b 30.4
T4a
NO 55.7 NO 60.6
Nla 53.2 Nla 52.2
N1b 43.9 N1b 421
N2a 443 N2a 325
N2b 245 N2b 17.5
T4b
NO 447 NO 45.7
N1 243 Nla 30.6
N2a 18.5 N1b 254
N2b 12.3 N2a 18.3
N2b 129

Taken from American Joint Committee on Cancer cancer staging manual
2009, Gunderson et al"*"!. Nodal involvement: NO - no involvement; N1
- 1-3 positive lymph nodes (LNs); Nla - 1 positive LN; N1b - 2-3 positive
LN; Nlc - tumor deposit(s) in the subserosa, mesentery or non-peritoneal-
ized pericolic or perirectal tissues without regional nodal metastases; N2-
4 or more positive LN; N2a- 4-6 positive LN; N2b- seven or more positive
LN. SEER: Surveillance, Epidemiology and End Results.

cancers, 5-year overall survival (OS) and disease-free sur-
vival (DFS) are significantly reduced in patients with low
LN harvest. However, the cut-off points in these studies
are invariably data-driven and vary from as low as 6 to a
high of 2111672022253 (ap1 o)

Although several studies fail to demonstrate the simi-
lar association between survival and LN harvest in stage
I disease™*'**** others have shown this, as follows. Le
Voyer ¢t al”” showed that for colon cancer patients with
1-3 positive LLNs, there was an absolute 23% improve-
ment in 5-year OS if > 40 LNs were analyzed »s < 10
(P < 0.0001); and in patients with more than 4 positive
LNs, 5-year OS following analysis of > 35 »s < 35 LNs
were 71% and 51%, respectively (P = 0.002). Chen ez
al”" showed that the median survival in colon cancer
when 1-7, 8-14 and = 15 LNs were examined was 406,
52 and 67 mo respectively (P < 0.001). Vather ¢ a/™" re-
ported that the mean number of LNs examined in stage
Il who die within 5 years was 13.1 »s 14.8 in those who
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Table 2 Survival in stage II colorectal cancer with increasing lymph nodes

Authors Study/country Tumor location No. of patients LN cut-off parameters 5-year survival % Significance
Observational studies
Caplin et al™ Switzerland Colorectal 222 <6 49 P =0.0014
=7 68
Tepper et al National intergroup Rectum 1664 <5 64” P =0.008"
trial (United States) =>5and <9 63 P=0.04'
= 9and <14 61° P=002'
> 14 67
Cianchi et al™” Ttaly Colorectal 140 <8 54.9° P <0.001
>9 79.9°
Prandi et al™” National intergroup Colon 3648 0-7 81; 66° P trend = 0.0009”
for Adjuvant Thera- 8-12 81% 74° P trend < 0.0001°
py on Colon Cancer 13-17 875 77°
(INTACG, Ttaly) =18 89°; 83°
Law et al™ Canada Colon 115 <6 62° P=0.03
=7 86"
Le Voyer et al™ Intergroup Trial Colon 3411 <10 73% 80% 72° P <0.0001
INT-0089 (United 11-20 807 85*79° P=0.15"
States) >20 87% 92*; 82° P =0.1095"
Tsai et al™ Taiwan Colorectal 180 <18 Percentage survival not stated P =0.015
=18 Percentage survival not stated
Vather et al® New Zealand Cancer Colon 1945 Decreasing mortality with increasing lymph nodes. Great- P = 0.0001
Registry (NZCR) est statistical difference between < 12 and >12 nodes
Choi et al™ Hong Kong Colorectal 664 <21 60’ P =0.001
=21 80’
Multicenter observational study
Swanson et al®!  National cancer da- Colon 31515 17 49.8 P <0.0001
tabase (NCD, United 8-12 56.2
States) =13 63.4°

'Compared with patients with = 14 lymph nodes (LNs) examined; *Overall survival; *Disease free survival; *Cause specific survival.

remained alive (P < 0.0001).

OPTIMAL NUMBER OF LYMPH NODES

FOR STAGING

There is debate regarding the optimal number of LNs
required for adequate staging. The evaluation of at least
12 LNs following colorectal resection is widely cited
in clinical guidelines'**. This number was first pro-
posed in 1990 by the Working Party Report to the World
Congress of Gastroenterology in Sydney™. This is not,
however, a scientific biological figure®™ and is a grade C
recommendation based on level -1V evidence™ ™",
Guidelines for colon and rectal cancer surgery published
in 2001 again recommended 12 I.Ns as adequate sam-
pling, basing their recommendation on data from a non-
randomized observational United Kingdom one-center
study (# = 103)"". In the latter paper, Scott ez @/ ini-
tially examined colorectal specimens using conventional
LN counting before using fat clearance (xylene and
alcohol) and re-examining. The mean number of LNs
identified before and after fat clearance was 6.1 and 18.2
respectively. In LN positive cases (Dukes C; #» = 50),
they showed that 26/50 cases revealed a positive node
after examining 6 LNs z5 47/50 (94%) when 13 nodes
were examined. The total number of Dukes C cases pre
and post-fat clearance was 43.7% and 48.5% respectively
(non-significant). Using these data, Nelson ¢z a/”" ex-

K

TR
Raishideng®

WIJGS | www.wjgnet.com

11

trapolated that if one examines 12 LNs, node positivity
is correctly identified 90% of the time (although Scott ez
al™ tecommended examining 13 LNs allowing a detec-
tion rate of 94%).

Following the publication of this guideline in 2001,
some pathologists initially failed to classify specimens that
did not contain 12 LNs since they were consideted to be
incompletely resected; however, within the same year, this
practice was already being questionedm}. Furthermore,
in 2004, a notable Canadian study showed that only 58%
of pathologists were aware of current guidelines and that
only 25% recognized that a minimum of 12 LNs was
necessary for accurate designation of node negativity™*'.
Most recently in the United States, Medicare required only
4 LNs to be identified in a colonic resection specimen in
order to claim full evaluation and subsequent reimburse-
ment'*.,

Arguing against the minimum number of 12 LNs
required for adequate staging, several authors have sug-

ested other cut-off values ranging from 6 to 21"*'"***"
A Arguments for any minimal LN cut off value,
however, fail to recognize that the number of LNs across
individuals varies and is dependent on several factors.
Mean LN number decreases with increasing age™"***"
and with progression from the proximal to the distal co-
lon/rectum™ """ Shen ¢t al*™ demonstrated that
in 434 consecutive colorectal patients at a single tertiary
referral center, the mean number of LLNs harvested was
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Table 3 Mean number of lymph nodes associated with age
and tumor location

QOdds ratio for node positivity

No. of cases No. of lymph nodes (mean + SD)

Age (yr)
< 50 40 18.2+12.6
>50 and < 60 82 17.8+£9.5
> 60 and < 70 109 144 +8.0°
>70and < 80 117 151+7.2°
>80 82 149 +7.4°
Location
Cecum/ 161 178 +7.9°
ascending colon
Transverse colon 22 145+7.0
Descending colon 15 19.0+12.5
Sigmoid colon 167 143£94
Rectum 69 13.7+6.6

P =0.002 vs age < 60 years; ‘P < 0.001 and P = 0.001 vs tumors from sig-
moid colon and rectum, respectively.

significantly less in patients aged <X 60 years zs > 60 years
(P = 0.002) and significantly less in the sigmoid colon
(P < 0.001) and the rectum (P = 0.001) when compared
to the cecum/ascending colon (Table 3). LN harvest
increases with increasing T stage™"***" and is subject to
natural anatomical variation®*”, TN harvest is also in-
fluenced by additional tumor factors (e.g interleukin-10,
transforming growth factor-f§ and vascular endothe-
lial growth factor)™ and by the use of neo-adjuvant
chemoradiotherapy (CRT)"****). The presence of
microsatellite instability (MST)™™ is also associated with
increased LN harvest”". Soreide ¢z a/*" found that MSI is
an independent factor for harvesting LN = 12 in stage
II/1I colon cancer (P = 0.026), however, the authors
also showed that this was the case for proximal location (P
= 0.003) which (as discussed above) is well documented.
The evidence implies that the variation in LN numbers
detected in post resection specimens is largely attributed
to these biological factors. Therefore, setting an arbitrary
cut off value for LN harvest to be used as a prognostic
indicator is unfounded and, in clinical practice, the reli-
ance on such guidelines should be re-examined.

It is not surprising that internationally there is con-
siderable variation in the actual number of LNs as-
sessed following colorectal surgery. Baxter ¢z al” reported
116 995 United States patients undergoing resection for
colorectal cancer (without neo-adjuvant chemotherapy).
The median number of LNs examined was 9. Only
37% of patients had = 12 LNs examined, although this
increased over time [1988, 32%; 2001, 44%; P (trend)
< 0.001]. Bilimoria et a/* showed that the proportion
of United States hospitals achieving the guideline of 12
LNs in = 75% of patients rose from 15% in 1996 -1997
to 38% in 2004-2005. However, data from the United
Kingdom National Bowel Cancer Audit (2009)" showed
that a median number of 15.1 LNs were examined in
resection specimens for the period 2006/8, with 78.6%
of United Kingdom providers achieving the guideline
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Figure 1 Odds ratio of node positivity in pT3 colonic cancer (Surveillance,
Epidemiology and End Results 1986-2003; Baxter et a*"),

of 12. Single institution experiences in the United States
also reveal a median LN harvest of 15",

In clinical practice, there is clearly a need to strive to
harvest as many LNs as possiblem. However, a “ceiling
effect” may be reached. Thus, in a recent large popula-
tion study of 11 044 patients with pT3 colon cancer
identified through the SEER cancer registry, Baxter ez
al™ reported a dramatic increase in the odds ratio of
node positivity with increasing node count up to 6 LNs.
However, between the mid-point of the range 7 to 11
nodes and the mid-point of the range 12 to 17 nodes
there is only a marginal increase; and when >17 nodes
were evaluated, the odds of finding a positive LN actu-
ally declines (Figure 1). The authors concluded that stag-
ing of pT3 cancer is improved by increasing LN harvest
but only when the yield is low and that at higher counts
there is a marginal effect on staging,

Therefore, in summary we predict that the variation
in LN harvest is influenced largely by factors related to
patient demographics, tumor location and tumor biol-
ogy and it is therefore a mistake to set an arbitrary cut
off value for an adequate LN harvest as this will not
improve the outcome for the individual. In practice, the
aim should be to collect as many LNs as possible, al-
though the exhaustive pursuit of very high numbers may
be unjustifiable.

PERCENTAGE POSITIVE LYMPH NODES
HARVESTED AND PROGNOSIS

The presence of positive LNs defines stage Il disease.
However, due to the recognized variability of LNs
across individuals, it may be more appropriate to investi-
gate the percentage of positive nodes rather than just the
absolute number. The lymph node ratio (LNR), defined
as the quotient between positive LNs and total number
of LNs harvested, was first proposed for colorectal can-
cer by Berger ¢t a/* and subsequently adopted by oth-

15”77 Debate remains concerning the exact figures
for the LNR in order to predict outcome but the data
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Table 4 Survival by lymph node ratio in stage II colorectal cancer

Authors Study/country Tumor location  No. of patients Lower cut off LNR  5-year survival %  Significance
Observational study
Lee et al® South Korea Colon 201 0.01-0.11 83.6" P < 0.0001
0.12-0.24 61.1*
0.25-0.92 20*
Schumacher et al® United States Colon 75 <0.18 85" P <0.005
>0.18 50*!
Peschaud et al™ France Rectum 307 0.01-0.07 79%; 92°2 P =0.006"
>02 42*; 66> P =0.0003
Park et al™ South Korea Colon 318 <0.059 83.6" P =0.002
0.059-0.23 71.1*
>0.23 55*
Rosenberg et al™ Germany Colorectal 3026 0.01-0.17 60.6° P <0.001
0.18-0.41 34.4°
0.42-0.69 17.6°
> (.70 5.3°
Multicenter observational study
De Ridder et al”’  SEER cancer registry Colon 26181 <04 56° P <0.0001
(Belgium) =04 25°
Wang et al” SEER cancer registry ~ Colon (stage IB) 14 644 <1/14 63.5° P <0.0001
(United States) 1/14-0.25 54.7°
0.25-0.50 4.4
0.50-1.0 34.2°
SEER cancer registry ~ Colon (stage IlIC) 7658 <1/14 Not estimated P <0.0001
(United States) 1/14-0.25 49.6°
0.25-0.50 1.7
0.50-1.0 25.2°
Rosenberg et al”  Munich Cancer Regis- Colorectal 27 803 0 714 P <0.001
try (MCR, Germany) 0.01-0.17 52.4°
0.18-0.41 33.3°
0.42-0.69 19.8°
>0.70 8.3’

! Approximate figures taken from graph in report. Exact 5-yar survival by lymph node ratio (LNR) not stated in report; “3-year survival, Surveillance, Epide-

miology, and End Results (SEER); *Overall survival; ‘Disease free survival; "Cause specific survival.

suggest that a higher LNR equates to worsening survival
(Table 4).

Vather e al™ split the LNR of 2364 stage Il colon
cancers into deciles, showing a 5-year mortality of 40% to
45% in the lowest decile (LNR 0-0.10) and increasing to
80% to 90% in the highest (LNR 0.91-1.0; P < 0.0001).
Wang ez al™ presented the 5-year OS of 24 477 stage IIl
colon carcinomas sub-grouped into 4 LNR groups < 0.07,
0.07-0.25, 0.25-0.50, and > 0.50 with 5-year OS of 64.8%,
56.2%, 45.1% and 29.6%, respectively (P < 0.0001).

Thus, LNR may be a superior prognostic indicator
to total number of LNs and is justified if one considers
the example proposed by Wang ez al™. Using the AJCC
staging system, the prognosis of a patient with 2 positive
LNs is the same whether a total of 2 LNs or 40 LNs are
examined, if all other conditions are matched. If one ac-
cepts the evidence presented above, one would predict
that the survival in the former case (LNR 1.0) would be
worse than that the latter (LNR 0.05). However, in this
hypothetical example, the numerical value of the LNR
will be disproportionally high if the total LN harvest is
under-representative. Therefore, whilst many authors
present evidence supporting the use of the LNR as a
superior prognostic indicator to total LN harvest™*"%,
calculation of an accurate LNR still relies on an adequate
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total LN harvest.

In clinical practice, in order to use LNR as a prog-
nostic indicator of survival, it would need to be incot-
porated into a formal staging system such as a sub-clas-
sification of AJCC stage Ill or Dukes C. In the United
Kingdom, LNR may, in the future, be incorporated into
the minimum dataset for colorectal cancer pathological
reporting!”. Until these measures are taken, the rel-
evance of LNR in influencing clinical treatment cannot
be universally established.

INCREASED LYMPH NODE HARVEST:
CLINICAL METHODS

Whilst there is considerable variation in LN counts
across individuals, efforts to maximize the harvest in
an individual patient seem an obvious measure of good
clinical practicem]. Considerations in the pre-operative,
intra-operative and post-operative stages will increase the
LN yield available for analysis.

Pre-operative clinical examination of LNs is of lim-
ited value in colorectal cancer since palpable nodes are
uncommon and occur late in the disease”. Conventional
trans-abdominal and endoluminal ultrasound, computed
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tomography and magnetic resonance (MR) imaging are
all common place in initial disease staging but vary in
their ability to accurately detect LN metastases”. "“F-
fluorodeoxyglucose positron emission tomogtraphy
(FDG-PET) scanning is becoming increasingly used
in staging assessment. This has the advantage of being
superior to diffusion weighted MR in the detection of
primary lesions, but inferior with relation to LN metasta-
ses"”. Comparison of preoperative FDG-PET to multi-
detector row computerized tomography shows FDG-
PET to be infetior for detection of primary tumor, LN
involvement and liver metastases, but may have potential
clinical value in patients with advanced colorectal cancer
by detecting extra-hepatic distant metastases'.
Intra-operatively, size alone cannot be used as an in-
dicator of tumor involvement, since enlarged palpable
LN’ contain metastases in less than half of the cases™""
and up to 70% of LNs with metastases are < 5 mm in
diameter'”. Therefore the surgeon should aim to re-
move all macroscopic disease along with the draining
INs to ensure adequate staging”. In colon cancer, this
is achieved by excising the segment of bowel with the
tumor and associated mesentery. Ligation of the supply-
ing blood vessels close to the originating feeding vessel
will identify the apical node, required for differentiation
of C1 and C2 in the modified Duke’s staging system'’,
In rectal cancer, adherence to the principles of total me-
sorectal excision (TME)™ is required to ensure adequate
removal of the mesorectal package. Failure to resect a
wide enough LN basin draining the segment involved
by cancer may result in an inadequate amount of nodes
being assessed, irrespective of the diligence of the his-
topathological team"”, Techniques such as lymphoscin-
tigraphy, using technetium-99 m-phytate and patent blue,
have been reported to identify LN metastases in 8.2% of
individuals® but have yet to gain widespread application.
It is important to resect an adequate LN basin in
order to achieve accurate staging™, although some have
argued that this is of limited therapeutic benefit"!. When
considering the practice of extended lymphadenectomy
(EL) to treat lateral pelvic lymph nodes in low rectal
cancer (<6cm from anal verge), the debate regarding the
survival benefit continues™. Georgiou e a/*” presented
a meta-analysis of the peti-operative outcomes, survival
and recurrence rates of patients undergoing surgery for
rectal cancer with either ELL (# = 2577) or non-EL (# =
2925). The authors found that peri-operative mortal-
ity and morbidity were similar between the two groups.
Data from individual studies within the meta-analysis
showed that urinary dysfunction was more prevalent in
the EL group (P = 0.0012). Male sexual dysfunction was
significantly more common (P = 0.012) in the EL group
(92.3%) »s the non-EL group (45.5%). There were no
significant differences in 5-year OS or DFS and local or
distant recurrence. The authors concluded that EL does
not confer significant overall cancer survival but is asso-
ciated with higher levels of morbidity. However, Yano ez
al® argued against these results, and contend that since
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the EL patients had more advanced tumors, the fact that
there was no difference in survival can be interpreted as
a survival benefit in the EL group. Due to concerns re-
garding increased rates of morbidity, EL is not routinely
employed internationally, although in some countries
(particularly Japan), EL techniques have irnproved[sﬂ.
By combining the treatment algorithms, for low rectal
tumors, of countries that routinely utilize EL with those
where EL is not employed, oncological results can be
improved whilst preventing overtreatment and associ-
ated morbidity™.

INCREASE LYMPH NODE HARVESTING:
LABORATORY METHODS

Specimens need to be dissected by adequately trained

personnel with enough time to perform a thorough LN
harvest if accurate staging is to be achieved. Manual
palpation is the main technique utilized but this can miss
small nodes”™. Fat clearing solutions (xylene and alco-
hol) have been adopted in many centers to aid in node
retrieval if counts by traditional methods are low!*,
Cawthorn e a/”” showed that the total number of LNs
identified in the mesorectum of rectal resectates follow-
ing fat clearance (mean, 23.1 * 1.18) was significantly
higher when compared with two patient groups that did
not employ flat clearance techniques (group 1 mean, LN
13.1 £ 0.86; group 2 mean, LN 10.5 = 0.6; P < 0.001).
It is a common misconception that fat clearance is time
consuming and/or expensive. In practice, when using fat
clearance, the sample is prepared by a lab technician af-
ter the initial dissection by the pathologist. This actually
saves the pathologist time, since the “hunt” for LN is
less arduous. Fat clearance also equilibrates the variable
of the differing abilities of the pathologists in finding
nodes in the “un-prepared” specimen. Therefore, it has
significant implications for LN harvest with little bearing
on overall total cost.

International standards of practice have yet to be
developed for hatrvesting and processing of LNs™. The
concern with rigidly fixing a guideline number (i.c., 12) is
that once this figure is met, the search for LNs may end
at that point regardless of how many (positive) nodes are
left in the samplem]. This adds further to the argument
that the reliance on a specific LN cut off value should
be questioned.

STAGE MIGRATION: THE WILL ROGERS
PHENOMENON

The accepted theory is that by examining more nodes,

one will increase the chances of finding a positive node
and therefore upstage a patient from stage 1l (negative
LNs) to stage Il (positive LNs). The unanswered ques-
tion, however, is what relevance does upstaging have for
the individual patient? Population statistics show that
upstaging a patient from stage II to I will increase the
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Figure 2 Sagital T2 weighted high resolution magnetic resonance image of
the rectum. These demonstrate (A) circumferential mid-rectal tumor (arrow head). In
addition there is a sub-centimeter pre-sacral node in close proximity to the superior
rectal artery (arrow). (Although this is sub-centimeter it has the same signal intensity
to the tumor); B demonstrates response to neo-adjuvant short course chemoradio-
therapy (45 Gy over 25 fractions plus capcetabine 825 mg/m’ days 1 to 35). This
demonstrates significant response of the tumor mass, with high signal intensity in the
mucosa likely to be treatment related. The pre-sacral node has resolved.

survival in both the group the patient is leaving and the
one he/she is subsequently joining (the Will Rogers Phe-
nomenon)™. However this results in misleading cancer
survival statistics because regardless of the rise in sut-
vival rates in each population group, there is no resulting
change in the outcome for the individual. In colorectal
cancet, techniques used to upstage the patient may result
in more patients being offered adjuvant chemotherapy™”.
However, studies have yet to be undertaken that evaluate
the survival benefit of giving adjuvant therapy to those
who would not ordinarily have been considered for treat-
ment; therefore, improved prognostic discrimination does
not necessarily mean improved treatment prediction”’.

PRE-OPERATIVE TREATMENT EFFECTS
ON LYMPH NODE HARVEST

The intended purpose of neo-adjuvant (chemo) radio-
therapy (CRT) is tumor down-staging by decreasing the
primary tumor bulk and associated LN metastases'”. It
can also lead to fibrosis, which makes LLNs more difficult
to identify by palpation, and is associated with reduction
in size of normal LNs, as well as nodes involved by tu-
mor (Figure 2). In rectal cancer, whilst this is the desired
effect of treatment, it contradicts the traditional goal
of achieving a maximal LN harvest, since it has been
shown to result in a significant decrease in the number
of nodes found™***”. Morcos ez a/”” studied 116 pa-
tients following TME for rectal adenocarcinoma, 59 of
whom underwent neo-adjuvant CRT before surgery. A
reduction in mean LN yield was found in patients who
received neo-adjuvant therapy (from 19 to 16, P = 0.008).
This reduction, however, did not affect survival. Rullier
et al” reported on 495 patients who underwent rectal
cancer treatments (neo-adjuvant radiotherapy » = 332;
neo-adjuvant CRT » = 248; surgery alone # = 163). Neo-
adjuvant therapy reduced both the mean LN harvest
(from 17 in surgery alone to 13; P < 0.001) and mean
positive LNs (from 2.3 in surgery alone to 1.2; P = 0.001).
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Table 5 Survival in patients with negative lymph nodes after

pre-operative chemoradiotherapy

Overall survival Disease-free survival

Lymph nodes - . patients

retrieved % P % P
<4 22 95 76

>4 176 81 0.42 70 0.47
<5 31 85 67

>5 167 82 0.71 72 0.73
<6 45 85 66

>6 153 82 0.89 73 0.56
<7 58 84 64

>7 140 82 0.68 75 0.37
<8 79 83 66

>8 119 83 0.53 75 0.38
<9 88 84 69

>9 110 81 0.88 73 0.62
<10 101 86 72

>10 97 79 0.58 70 0.65
<11 109 87 74

>11 89 77 0.27 68 0.43
<12 117 87 74

>12 81 76 0.36 68 0.36
<13 129 87 74

>13 69 73 0.25 65 0.26

Showed no significant difference in 5-year overall survival and disease-
free survival when increasing lymph nodes were harvested (Rullier et al”).

The authors found no statistical association with OS
and DFS (Table 5). Doll e a/* compared T3 patients
following neo-adjuvant CRT (z = 102) with those who
underwent primary surgery followed by adjuvant CRT
(n = 114). Neo-adjuvant therapy reduced the mean LN
harvest (from 21.4 to 12.9; P < 0.0001) and mean posi-
tive LNs (from 2.3 to 1.0, P = 0.014). Again there was
no impact on OS, although in the neo-adjuvant group,
OS was significantly influenced by the number of posi-
tive LNs (5-year OS: 88%, 63% and 39% for 0, 1-3, and
> 3 positive LN, respectively, P < 0.0001).

A complete absence of LNs in resection specimens
following neo-adjuvant CRT for rectal cancer has also
been reported. Habr-Gama ez a/*" reported 281 patients
who underwent chemoradiation prior to resection of
rectal cancer. Patients were grouped as having no LNs
(ypNx, # = 32, 11%), negative LNs (ypNO, » = 171,
61%) or positive LNs (ypN+, » = 87, 28%). The ypNx
patients in this study were found to have better 5-year
DES than patients with ypNO (74% »s 59%). Although
this failed to reach statistical significance, the authors
argue that this represents a clinically important survival
benefit. Both groups were, however, found to have
a significantly better 5-year DFS than patients with
ypN+ disease (30%; P < 0.001). In contrast, Kim e# al®
reported on 258 rectal cancer patients, who received
neo-adjuvant CRT and surgery. The authors found no
significant difference in the 5-year OS among ypNx pa-
tients (# = 9; OS 88.9%) and a subset of ypNO patients
(n = 150) based on the number of nodes retrieved using
three cut off values; 1-11 (# = 45; OS 80.4%), 12-25 (»
= 60; OS 89.4%), and 25-65 (# = 45; OS 92.9%) nodes.
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These results suggest that ypNx leads to a better survival
only when there is retrieval of up to 11 negative LNs
and that those patients with 12 or greater negative LNs
have a better outcome. The size of the ypNx sample (»
= 9) may account for this finding, Both studies suggest
that in rectal cancer, the absence of LNs following neo-
adjuvant treatment does not represent an inferior resec-
tion and does not affect survival outcome. However, the
patient numbers are small and statistical significance has
never been shown. These results may represent a sub-
group of patients with increased sensitivity to adjuvant
CRT and the future challenge may be to identify these
patients prior to treatment. Since the limited evidence
paradoxically suggests that these “complete responders”
have a better survival outcome, it may be necessary to
establish whether current staging guidelines represent an
appropriate indicator of prognosis in these patients, or
whether an alternative staging regimen is required. In cur-
rent practice, whilst adjuvant CRT for rectal cancer has
been shown to reduce both the total number and positive
LNs"“% the goal of the operating surgeon and pathol-
ogist should still be to ensure an adequate LN harvest.

SHOULD LYMPH NODE HARVEST BE
USED AS A MEASURE OF QUALITY
CONTROL?

There is much enthusiasm for using LN harvesting as a
marker of quality control in colorectal cancer surgery,
since it is easily measured and comparable between cen-
ters’?. However, the routine use of total number of LNs
as a measure of quality has been called into questionm],
particularly since this does not indicate which part of the

patient’s treatment is being evaluated; be it the surgeon,
the pathologist, the institution or the tumor biology"”.
Baxter”™ presents a detailed review arguing against the
reliance on LN harvesting as a quality indicator, princi-
pally because data showing that increased LN counts are
associated with better survival are from observational
studies’ TR and are not repeated in large
AT o1 population—basedm’%] series. The
mechanism underlying the association between sutvival
and node count is unknown. Wong ¢z al” reported on
30 625 non-metastatic colon cancer patients in the SEER
cancer registry and found no significant difference be-
tween institution LN examination numbers and survival.
As previously discussed, the number of LNs excised is
influenced by the biology of the tumor and its response
to adjuvant treatment rather than surgical technique and,

multicenter

therefore, its use as a surrogate marker of quality of sur-
gery ot the service provider should be re-considered.

CONCLUSION

In colorectal cancet, a primary focus of treatment over
recent years has been to collect as many LNs as possible
in order to “improve” staging and increase survival, with

(49

3ni§|:ﬂ£ng® WJGS | www.wjgnet.com

16

subsequent guidelines regulating N harvests being devel-
oped. The scientific evidence for a minimum LN harvest,
however, is questionable and the use of universal cut off
values should be re-considered. This is particularly per-
tinent following neo-adjuvant therapy for rectal cancert,
where, in a sub-group of patients, the finding of fewer
LNs implies treatment response and may be oncologi-
cally more favorable. On balance, the aim of maximal LN
retrieval, by both the operating surgeon and pathologist,
represents good clinical practice; although the pursuit
of very high numbers of nodes has not been met with
equivalent benefit. The evidence for routine employment
of LN harvest as a marker of service quality should be
re-examined since tumor biology may account for differ-
ences in LN count rather than just the quality of surgical
excision or pathological examination.
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