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Background: Lymph node (LN) retrieval and assessment is  
essential for accurate staging and treatment planning in colo- 
rectal cancer (CRC). According to U.S. National Cancer Institute 
recommendations, the minimal number of LNs needed for 
accurately staging of node-negative CRC is 12. Awareness and 
implementation of the guidelines has been shown to improve 
after assigning an opinion leader who has a special interest 
in CRC. 
Objectives: To evaluate the impact of dialogue between 
surgeons and pathologists in LN evaluation. 
Methods: Consecutively treated CRC patients at the Department 
of Surgery B at Rambam Medical Center from January 1, 2000 
through July 30, 2005 were identified from hospital discharge 
files. Demographic, surgical, and pathological data were 
extracted. Patients were divided into two groups. Group I 
patients underwent surgery before the initiation of a structured 
surgical oncology service (January 1, 2000 to October 30, 
2004). Group II patients underwent surgery after the initiation 
of the service (November 1, 2004 to July 30, 2005). 
Results: The study comprised 212 patients (Group I: n=170; 
Group II: n=42). The median number of LNs examined was 9 
in Group I and 14 in Group II (P = 0.003). Only 35% of patients 
in Group I received adequate LN evaluation compared to 79% 
in Group II (P = 0.0001). Patients with left-sided or rectal 
cancer were less likely to receive adequate LN evaluation than 
patients with right-sided cancers. 
Conclusions: A durable improvement in LN evaluation was 
realized through a multi-pronged change initiative aimed at 
both surgeons and pathologists. 
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C
olorectal cancer (CRC) is the second leading cause of 
cancer death in the United States. Approximately 80% 

of patients diagnosed with CRC are operable at presentation 
[1], and surgical resection remains the definitive treatment for 
CRC. Lymph node (LN) retrieval and assessment is critically 
important for accurate staging and treatment planning. Several 

studies have shown improved survival rates when increasing 
the number of LNs extracted and examined [2,3]. The improve-
ment is probably due in part to more accurate staging, allowing 
increased utilization of adjuvant therapy [1].

Multiple factors influence adequate lymph node recovery. 
These include surgical resection techniques, evaluation tech-
niques of the pathology, and patient factors such as obesity and 
age [4]. As such, much debate has been centered on the signifi-
cant role of both the pathologist and the surgeon on patient 
survival [5]. The surgeon must provide the pathologist with an 
adequate specimen in which the ideal resection includes the 
tumor, its blood supply, and lymphatic drainage at the origin 
of the feeding vessel [6], and the pathologist should analyze the 
specimen in search of the largest number of LNs. Identifying 
tumors is not always a simple task since metastatic LNs in the 
mesentery are frequently < 5 mm in size [7]. Furthermore, 
there are various LN extraction techniques that may affect the 
number of nodes retrieved [8]. 

Many efforts have been made in recent years to determine 
the adequate number of LNs that should be examined to predict 
node negativity [9]. From these investigations, evidence-based 
guidelines from the College of American Pathologists (CAP) 
have suggested 12 nodes minimum [3]. However, there is a clear 
gap between the guidelines and clinical practice. For example, 
in the United States, only 37–50% of CRC patients have 12 or 
more nodes examined [10]. Thus, increasing knowledge, aware-
ness, and implementation of the guidelines is vital and has been 
shown to improve by assigning an opinion leader who has spe-
cial interest in CRC [11]. In our single center study, we set up 
a multi-pronged change initiative aimed at both surgeons and 
pathologists, which included assigning an oncology surgeon to 
act as an opinion leader to emphasize communication between 
the doctors in these two specializations. The aim of the study 
was to evaluate the impact of this dialogue initiative between 
surgeons and pathologists on lymph node evaluation, while 
keeping the surgical and pathology techniques unchanged. 

PATIENTS AND METHODS

Retrospectively consecutive patients with CRC who underwent 
surgical resection at the Department of Surgery B, Rambam 
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Medical Center from January 1, 2000 through July 30, 2005, 
were identified from hospital discharge files. Demographics as 
well as surgical and pathological data were extracted, including 
patient age, gender, type of colorectal resection, and number of 
lymph node assessed. 

Colorectal specimens were subdivided into right colon 
resections (includes right colon to transverse colon), left colon 
(includes mid transverse to sigmoid), sigmoid colon, and rectal 
(low anterior and abdominal perineal) resections.

Pathologic examination of the resection specimen included 
palpable identifying and harvesting of all regional lymph 
nodes for microscopic assessment. The number of lymph 
nodes assessed was retrieved from the diagnosis section in 
the pathology report. At the time of pathologic grossing of the 
specimen, identification of pericolic lymph nodes could be 
inaccurate; therefore, the number of lymph nodes stated in the 
macroscopic description component of the pathology report 
was disregarded.

The structured surgical oncology service was initiated in the 
Department of Surgery B on September 2004 and a surgical 
oncologist was assigned as an opinion leader to promote com-
munication between the surgeons and pathologists regarding 
awareness and implementation of the guidelines of CAP for LN 
assessment in CRC. 

Patients were divided into two groups. Group I included 
patients who underwent surgery before the initiation of 
the structured surgical oncology service (January 1, 2000 to 
October 30, 2004). Group II was comprised of patients who 
underwent surgery after the initiation of the service (November 
1, 2004 to July 30, 2005). The surgical and pathology techniques 
was unchanged during the study, the only change in Group II 
was if fewer than 12 lymph nodes were found, reexamining the 
specimen for additional lymph nodes without visual enhance-
ment techniques such as fat clearance technique.

STATISTICAL ANALYSIS

Statistical analysis was performed using descriptive analyses 
that were based on comparisons of median lymph node counts 
per group of patients. The t-test was used to compare the two 
groups and the ANOVA test was used to compare lymph node 
retrieval based on type of surgery. A P < 0.05 was considered 
significant.

RESULTS

This study involved 212 patients. Group I included 170 patients 
(80%) prior to initiating the oncology service and the assign-
ment of an opinion leader. Group II comprised 42 patients 
(20%) who were evaluated after the initiation of the service. 
In both groups the ratio of female to male patients was almost 
1:1. There was also no difference between the two groups in the 
number of urgent and elective surgeries [Table 1].

When considering the pathology results, there was a signifi-
cant improvement in Group II with a median (± standard error) 
of 14 ± 1 lymph nodes examined compared to 9 ± 0.7 lymph 
nodes observed in Group I (P = 0.003). Furthermore, only 35% 
of patients (n=33) in Group I received an adequate lymph node 
evaluation. This result is in dramatic contrast to the 79% of 
patients (n=60) in Group II who had an adequate evaluation of 
their lymph nodes (P = 0.0001). As a consequence, the percent-
age of patients receiving adequate staging was improved from 
58% in Group I to 86% in Group II [Table 2]. After dividing the 
groups into subgroups, it was found that patients with left-sided 
or rectal cancer were less likely to receive adequate lymph node 
evaluation than patients with right-sided cancers, but it was not 
statistically significant (P < 0.06) [Table 3]. 

DISCUSSION

Many studies in recent years have emphasized the importance 
of a multidisciplinary approach to CRC patients [12]. In par-
ticular, there has been some discussion on the significant roles 

Table 1. Demographic and surgical data

Total
212

Group I
170 (80%)

Group II
42 (20%)

P  
value

Male 110 (52%) 88 (52%) 22 (52%) 0.8
Female 102 (48%) 82 (48%) 20 (48%) 0.8
Elective surgery 159 (75%) 128 (75%) 32 (76%) 0.5
Urgent surgery 53 (25%) 42 (25%) 10 (24%) 0.5

Table 2. Pathology data 

Total Group I Group II P value

LNs examined 11 ± 0.75 9 ± 0.7 14 ± 1 0.003
Adequate LN retrieval 93 (44%) 60 (35%) 33 (79%) 0.0001
Adequate staging 135 (64%) 99 (58%) 36 (86%) 0.001

All data are shown as median ± standard error
LN = lymph node

Table 3. Lymph node retrieval based on type of surgery

Total (n=210) Group I (n=168) Group II (n=42)

N LN* N LN* N LN*

Right hemicolectomy 72 11 ± 0.3 62 10 ± 0.3 10 13 ± 0.7
Left hemicolectomy 20 8 ± 0.5 16 8 ± 0.6 4 13 ± 1
Sub-total colectomy 36 15 ± 0.4 27 14 ± 0.5 9 19 ± 0.7
Sigmoidectomy 40 8 ± 0.4 37 8 ± 0.4 3 14 ± 1.2
Anterior resection 31 12 ± 0.4 16 8 ± 0.6 15 14 ± 0.5
APR 11 4 ± 0.6 10 3 ± 0.7 1 22

N = number of patients, LN = lymph nodes retrieved,  
APR = abdominoperineal resection
*median ± standard error of number of lymph nodes
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aware of the existence of guidelines for the recommended num-
ber of LNs to assess in CRC. A significant number of special-
ists who are aware that at least 12 nodes should be examined 
have indicated that workload pressure and time involved in 
retrieving a larger number of LNs is a major concern [11]. 
Recognizing such barriers, and working on diminishing or 
removing them, facilitates the transition from knowledge to 
clinical practice, thus shrinking gaps in practice.

Bianco et al. [17] demonstrated the importance of the num-
ber of LNs harvested at surgery in patients with CRC as a sur-
rogate marker of quality assurance for hospitals for “minimum 
best” standard of care. Assigning an opinion leader who has 
a special interest in CRC has been shown to improve knowl-
edge, awareness, and implementation of the guidelines [15]. 
This finding has been supported by the present study, where 
the number of LNs resected had significantly increased after 
assigning such an opinion leader.

Our study has several limitations. First, the study was retro-
spective and included a small sample size of rectal cancer cases. 
Second, we had no information regarding neoadjuvant chemo-
radiation for rectal cancer, surgical and pathologic factors such 
as the adequacy and length of the resected specimen, and use 
of specialized pathology techniques for better node retrieval.  

CONCLUSIONS

The number of LNs retrieved and assessed is an important 
prognostic variable for outcome in patients with CRC. It is of 
such significance that it is being considered as a quality measure 
in CRC. Therefore, efforts should concentrate on increasing 
the number of LNs analyzed. Our study has demonstrated 
that simple low cost actions such as feedback and assigning an 
opinion leader improve the number of LNs examined.
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of the pathologist and surgeon on patient survival [5]. The 
present investigation was undertaken to evaluate the impact 
of a dialogue initiative between surgeons and pathologists in 
evaluating the number and adequate evaluation of LNs that 
had been surgically resected. Specifically, an oncology surgeon 
was assigned as an opinion leader to promote communication 
between the surgeons and pathologists in our department. 
The results showed a significant improvement in the number 
of LNs assessed after the establishment of the dialogue initia-
tive (Group II). This positive effect of the surgeon–pathologist 
dialogue subsequently had the effect of improving the number 
of examined LNs and the percentage of patients receiving 
adequate staging. The findings were not influenced by gender 
or whether the surgery was elective or urgent.

Improving the number of LNs examined has been shown to 
increase survival in CRC patients [13]. It follows that survival 
is also influenced by the LN status at the time of diagnosis. For 
example, a long-term study found 75–80% of CRC patients with 
stage I or II at diagnosis had a 5 year survival, versus only 45% 
for patients who presented with stage III at diagnosis [8,14]. 
Those patients with more advanced disease only had treatment 
with surgery. Adjuvant chemotherapy has been shown to sig-
nificantly improve 5 year survival by one-third (up to 65%) in 
LN-positive patients [8]. 

Both surgical and pathologic barriers influence the number 
of LNs assessed. The surgeon must provide the pathologist with 
an adequate specimen. The ideal resection includes the tumor, 
its blood supply, and LNs at the origin of the feeding vessel. The 
pathologist's analysis should concentrate on searching for the 
most LNs in the specimen. Identifying LNs in the mesentery 
could be a difficult task since metastatic LNs are frequently < 5 
mm in size [10]. A number of techniques can be used to achieve 
adequate retrieval of LNs. These include fat clearance, LN 
revealing solution, an increased number of pathology assistants, 
and the use of a pathology template [8]. In fact, 47 retrieved 
LNs have been reported in a standard colon resection after 
use of the fat clearing technique [15]. Other studies have also 
reported a clinical significance of the fat clearance technique for 
rectal adenocarcinoma [16]. Teamwork between the surgeons 
and pathologists is therefore essential in producing a sufficient 
number of lymph nodes to examine.

Nevertheless, this study did not aim to change the surgical 
or pathological techniques used in our department, but rather 
to see the impact of increased communication between these 
two specializations. Several studies and surveys have been 
conducted over the years to assess the level of awareness and 
implementation of the guidelines regarding LN retrieval, and 
whether it can be used as a colon cancer quality measure [1,11]. 

There is a clear gap between guidelines and clinical practice. 
In the United States only 37–50% of CRC patients have 12 or 
more nodes examined [16]. Awareness is the first step toward 
implementation of the guidelines. Many pathologists are not 



ORIGINAL ARTICLES

 33

20 2018

12. Berho M, Narang R, Van Koughnett JA, Wexner SD. Modern multidisciplinary 
perioperative management of rectal cancer. JAMA Surg 2015; 150: 260-6.

13. Le Voyer TE, Sigurdson ER, Hanlon AL, et al. Colon cancer survival is associated 
with increasing number of lymph nodes analyzed: a secondary survey of 
intergroup trial INT-0089. J Clin Oncol 2003; 21 :2912-19. 

14. Troisi RJ, Freedman AN, Devesa SS. Incidence of colorectal carcinoma in the US: 
an update of trends by gender, race, age, subsite, and stage, 1975–1994. Cancer 
1999; 85: 1670-6.

15. Hermanek P, Giedl J, Dworak O. Two programmes for examination of regional 
lymph nodes in colorectal carcinoma with regard to the new pN classification. 
Pathol Res Pr 1989; 185: 867-73.

16. Wang H, Safar B, Wexner SD, Denoya P, Berho M. The clinical significance of 
fat clearance lymph node harvest for invasive rectal adenocarcinoma following 
neoadjuvant therapy. Dis Colon Rectum 2009; 52: 1767-73. 

17. Bianco F, De Franciscis S, Belli A, et al. Surgery has a key role for quality assurance 
of colorectal cancer screening programs: impact of the third level multidisciplinary 
team on lymph nodal staging. Int J Colorectal Dis 2016; 3: 587-92. 

4. Chang GJ, Rodriguez-Bigas MA, Skibber JM, Moyer VA. Lymph node evaluation 
and survival after curative resection of colon cancer: systematic review. J Natl 
Cancer Inst 2007; 99: 433-41. 

5. Sinan H, Demirbas S, Ersoz N, et al. Who is responsible for inadequate lymph 
node retrieval after colorectal surgery: surgeon or pathologist? Acta Chir Belg 
2012; 112: 200-8.

6. Nelson H, Petrelli N, Carlin A, et al. Guidelines 2000 for colon and rectal cancer 
surgery. J Natl Cancer Inst 2001; 93: 583-96.

7. Compton CC. Pathology report in colon cancer: what is prognostically 
important? Dig Dis 1999; 17: 67-79. 

8. Wright FC, Law CH, Last L, et al. Lymph node retrieval and assessment in stage 
II colorectal cancer: a population-based study. Ann Surg Oncol 2003; 10: 903-9.

9. Wong SL. Lymph node counts and survival rates after resection for colon and 
rectal cancer. Gastrointest Cancer Res 2009; 3: S33-5.

10. Bilimoria KY, Palis B, Stewart AK, et al. Impact of tumor location on nodal 
evaluation for colon cancer. Dis Colon Rectum 2008; 51: 154-61. 

11. Wright FC, Law CH, Last LD, et al. Barriers to optimal assessment of lymph 
nodes in colorectal cancer specimens. Am J Clin Pathol 2004; 121: 663-70. 

Secukinumab, an anti–interleukin-17A monoclonal antibody, 
improved the signs and symptoms of ankylosing spondylitis 
(AS) in two phase 3 studies (MEASURE 1 and MEASURE 2). 
Pavelka et al.) presented 52 week results from the MEASURE 
3 study assessing the efficacy and safety of secukinumab 300 
mg and 150 mg subcutaneous maintenance dosing, following 
an intravenous loading regimen. The primary efficacy endpoint 
was met; the ASAS20 response rate was significantly greater 
at week 16 in the IV-300 mg (60.5%; P < 0.01) and IV-150 mg 
(58.1%; P < 0.05) groups versus placebo (36.8%). All secondary 
endpoints were met at week 16, except partial remission 

in the IV-150 mg group, according to the Assessment of 
SpondyloArthritis international Society criteria. Improvements 
achieved with secukinumab in all clinical endpoints at week 
16 were also sustained at week 52. Infections, including 
candidiasis, were more common with secukinumab than with 
placebo during the placebo-controlled period. During the 
entire treatment period, pooled incidence rates of Candida 
infections and grade 3–4 neutropenia were 1.8% for both of 
these adverse events in secukinumab-treated patients.

Arthritis Research & Therapy 2017; 19: 285
Eitan Israeli

Capsule

Efficacy, safety, and tolerability of secukinumab in patients with active ankylosing spondylitis

Dean and colleagues tried to investigate whether associations 
between pain and the additional symptoms associated with 
fibromyalgia are different in persons with chronic widespread 
pain (CWP) compared to multisite pain (MSP), with or 
without joint areas. Six studies were used: There were 34,818 
participants across the study populations (adults age range 42–
56 years, male 43–51% [excluding WHEST], and CWP prevalence 
12–17%). Among those reporting MSP, the proportion reporting 
CWP ranged between 62% and 76%. Among those reporting 
the symptoms associated with fibromyalgia, there was an 
increased likelihood of reporting pain, the magnitude of which 
was similar regardless of the definition used. For example, 
within WHEST, reporting moderate/severe fatigue (Chalder 

fatigue scale 4–11) was associated with a > fivefold increase 
in likelihood of reporting pain, CWP OR 5.2 95% confidence 
interval [95%CI] 3.9–6.9, MSP–positive joints OR 6.5 (95%CI) 
5.0–8.6, and MSP-negative joints OR 6.5 (95%CI 4.7–9.0). This 
large-scale study demonstrates that regardless of the pain 
definition used, the magnitude of association between pain 
and other associated symptoms of fibromyalgia is similar. 
This finding supports the continued collection of data when 
classifying fibromyalgia, but highlights the fact that levels of 
pain may not follow the definition outlined within the 1990 
American College of Rheumatology criteria.

Arthritis Care Res 2017; 69: 1878
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Capsule

Impact of moving from a widespread to multisite pain definition on other fibromyalgia symptoms

“Mystery creates wonder and wonder is the basis of man’s desire to understand”
Neil Armstrong, (1930–2012), American astronaut, engineer, and the first person to walk on the moon


