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The Role of the Cancer Center When Using Lymph Node Count
as a Quality Measure for Gastric Cancer Surgery
John W. Morgan, DrPH, CPH; Liang Ji, MBA; Garrett Friedman, MD; Maheswari Senthil, MD;
Crickett Dyke, CTR; Sharon S. Lum, MD

IMPORTANCE Cancer center recognition, offered as accreditation by the American College of
Surgeons Commission on Cancer or the National Cancer Institute, and quality measure
reporting purport to improve the quality of cancer care. For surgically resectable gastric
cancer, removal of 15 or more lymph nodes has been associated with improved outcomes and
has been endorsed as a gastric cancer quality measure.

OBJECTIVES To determine whether cancer center classification is associated with compliance
with the lymph node–count quality measure and the effect of compliance with the measure
on overall survival.

DESIGN, SETTING, AND PARTICIPANTS A retrospective review of prospectively collected
population-based data from the Surveillance, Epidemiology, and End Results Cancer Registry
of Greater California and California Cancer Registry was conducted. Participants included
patients who underwent surgery for stage I to III gastric adenocarcinoma between January 1,
2004, and December 31, 2010.

MAIN OUTCOMES AND MEASURES Compliance with removal of 15 or more lymph nodes and
overall survival.

RESULTS Of 3321 gastric cancer cases, 42.3% had a minimum of 15 lymph nodes removed.
Hospitals with cancer program recognition treated 69.9% of the cases. In hospitals without
cancer program approval, 34.8% of the patients had 15 or more lymph nodes removed
compared with 45.5% in the facilities with cancer program approval. Logistic regression
analysis demonstrated that patients undergoing gastrectomy had significantly higher odds of
having 15 or more lymph nodes removed if they were younger (trend P < .001), Asian/other
race/ethnicity (adjusted odds ratio [AOR], 1.24; 95% CI, 1.03-1.50), or non-Hispanic black
(AOR, 1.37; 95% CI, 1.03-1.82) compared with non-Hispanic white, received diagnosis at a
progressively higher stage (trend P < .001), or received diagnosis in a more recent year (trend
P < .001). Removal of 15 or more lymph nodes was associated with cancer program
recognition (vs no recognition) (odds ratio, 1.48; 95% CI, 1.25-1.74). Cox proportional hazards
regression showed that improved survival was predicted by removal of 15 or more lymph
nodes (hazard ratio [HR], 0.70; 95% CI, 0.63-0.78) but not by cancer program recognition
(HR, 1.03; 95% CI, 0.92-1.15).

CONCLUSIONS AND RELEVANCE Although adequate lymph node retrieval is more likely in
hospitals with a recognized cancer program, survival outcome is associated with the lymph
node count rather than with cancer program classification. Less than half of the cases
reviewed in this study met the minimum lymph node–count guideline, indicating the need for
process improvement for all hospitals.
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A lthough it has been 15 years since the Institute of
Medicine1 released a landmark report addressing the
quality of cancer care in the United States, their most

recent publication, Delivering High-Quality Cancer Care, ad-
monishes barriers to quality-care delivery and concludes that
“the cancer care delivery system is in crisis.”2 Among updated
recommendations, the Institute of Medicine supports devel-
oping a national quality-reporting program with the support of
professional societies using quality measures that are directly
linked to outcomes. Established in 1922 by the American Col-
lege of Surgeons, the Commission on Cancer (CoC) accredits
hospitals with cancer programs that demonstrate adherence to
continuously updated quality standards, mandated data re-
porting to the National Cancer Database, and periodic self-
assessment and site visits. Institutions accredited by the CoC
include more than 1500 US cancer programs that provide care
to approximately 70% of the patients with newly diagnosed can-
cer in the nation.3,4 Likewise, the National Cancer Institute (NCI)
developed the framework for its network of cancer centers af-
ter passage of the National Cancer Act in 1971. The 68 cancer
centers in the United States that currently carry NCI designa-
tion of a cancer center or comprehensive cancer center have
met stringent criteria for basic science–, clinical-, and popula-
tion-based research, training, and outreach designed to pro-
vide the public with efficient access to translational medicine
for cancer care.5 Inherent in the mission of the CoC and NCI pro-
grams is an imperative to improve the quality of cancer care.

With the release of the 19976 and 20027 editions of the
American Joint Committee on Cancer (AJCC) staging for gas-
tric cancer, the recommendation that a minimum of 15 lymph
nodes should be removed during surgical treatment for gastric
cancer has been exhaustively studied. It is unclear whether the

benefits are the results of stage migration and appropriately di-
rected adjuvant therapy or any direct therapeutic effect; how-
ever, removal of 15 or more lymph nodes at the time of gastrec-
tomy for cancer predicts improved survival outcomes8-10 and
is recommended in the National Comprehensive Cancer Net-
work guidelines for surgical treatment of resectable gastric
cancer.11 Easily measureable and directly linked to outcomes,
evaluation of at least 15 lymph nodes in gastrectomy speci-
mens obtained during stomach cancer–directed operations is
well suited for adoption as a quality standard. In May 2013, the
Quality Integration Committee of the CoC formally endorsed
guidelines specifying removal of a minimum of 15 lymph nodes
as a quality measure for gastrectomies performed for nonmeta-
static gastric adenocarcinomas.12 We sought to determine
whether cancer center recognition by either the CoC or NCI is
associated with compliance with the 15 or more lymph node–
count quality measure and whether compliance with the lymph
node–count quality measure or cancer center classification pre-
dicts long-term survival outcomes.

Methods
This study was approved by the institutional review board at
Loma Linda University Medical Center. The need for in-
formed consent was waived.

We conducted a nonconcurrent, population-based co-
hort study using statewide data from the California Cancer Reg-
istry (CCR). The CCR is the state-mandated cancer surveil-
lance system that consists of the 3 most populated Surveillance,
Epidemiology, and End Results (SEER) program registries. Since
1988, information about the statewide occurrence of cancer,
including precise anatomic and histologic definitions of the
cancer, stage at diagnosis, types of cancer-directed thera-
pies, treatment hospitals, variables necessary to compute hos-
pital surgical volume, demographic information for patients,
and vital status, has been confidentially reported to the CCR.13

As defined by the CoC, the lymph node–count quality mea-
sure for gastric cancer mandates that 15 or more lymph nodes
are removed during gastric resection for gastric cancer. Cases
meeting the designated criteria for analysis include patients
with nonproximal stomach adenocarcinomas (International
Classification of Diseases for Oncology [Third Edition] codes
M-8120 to M-8240 and M-8255 to M-8576),14 clinical or patho-
logic stages I to III (nonstage IV or metastatic) who received
gastrectomy (partial, subtotal, hemigastrectomy, near total,
total, or not otherwise specified) at the reporting facility (Fa-
cility Oncology Registry Data Standards site-specific surgery
codes 30-80) (Figure).15 Evaluable cases included those per-
formed between January 1, 2004, and December 31, 2010, that
were reported to the CCR by February 28, 2013. The hospital
where gastrectomy was performed was verified for each study
patient. California hospitals with current or prior CoC accredi-
tation or NCI-designated cancer programs were classified as
having a recognized cancer program. Other California hospi-
tals that had never received CoC accreditation or NCI desig-
nation were classified as not having a recognized cancer
program.

Figure. Flowchart Illustrating Case Selection Criteria for Evaluable Cases

11 705 Primary site nonproximal 
gastric cancer

10 016 Adenocarcinoma

5018 Gastrectomy codes 30-80

3549 Stages I-III gastric cancer

3321 All lymph node count 
data available

3321 Retained for study

1689 Nonadenocarcinoma 
histology excluded

4998 FORDS site-specific 
stomach surgery codes 
00-29, 90, and 99

1469 Stages 0 and IV gastric 
cancer excluded

228 Missing lymph node 
count data excluded

Compliance was assessed with the Commission on Cancer quality measure
specifying removal of a minimum of 15 lymph nodes during gastrectomy for
nonmetastatic gastric adenocarcinoma (N = 3321). FORDS indicates Facility
Oncology Registry Data Standards.
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Compliance with the CoC minimum lymph node–count
quality measure was assessed according to cancer program sta-
tus (recognized or not recognized), age group at diagnosis (18-
49, 50-69, and ≥70 years), sex, race/ethnicity (Asian/other, non-
Hispanic black, Hispanic, and non-Hispanic white), cancer stage
at diagnosis (IA, IB, II, IIIA, and IIIB), hospital gastrectomy vol-
ume, and year of diagnosis. Race/ethnicity was identified by
medical records or surname. The AJCC sixth edition7 staging
was used during the period of data entry in the CCR. A binary
hospital surgical volume variable was defined using the 50th
percentile cutoff as 1 to 20 and 21 or more (21-104) gastrecto-
mies during the 7-year study period.

Multivariable logistic regression was used to assess the
odds ratio for compliance (≥15 lymph nodes) vs noncompli-
ance (1-14 lymph nodes) with the CoC minimum lymph node–
count quality measure. To exclude mortality attributed to post-
operative morbidity, long-term survival was calculated from
90 days after surgery through death or to the end of the sur-
vival period (July 31, 2012). Using the same gastrectomy cases
and independent variables listed above, we performed a Cox
proportional hazards model to evaluate the effects of all co-
variables, including the cancer program status and lymph node
count variables, to assess whether cancer program classifica-
tion and compliance with the guideline for removal of 15 or
more lymph nodes independently predicted survival follow-
ing gastrectomy. P value trends were determined by a test for
linear trend by treating ordinal categories of dependent vari-
ables as continuous in the logistic regression and Cox propor-
tional hazards ratio models. Data analyses were conducted
using SEER*Stat, version 8.0.4 (Surveillance Research Pro-
gram, National Cancer Institute SEER*Stat software) and SAS,
version 9.3 (Base SAS, version 9.3 utilities; SAS Institute Inc).

Results
After applying case selection criteria according to the CoC
quality measure definition,12 there were 3321 patients avail-
able for study (Figure). Overall, 42.3% of patients who under-
went gastrectomy had 15 or more lymph nodes removed.
Most (69.9%) gastrectomies were performed in hospitals with
cancer program recognition. In hospitals without cancer pro-
gram approval, 34.8% of the patients had 15 or more lymph
nodes removed compared with 45.5% in institutions with
cancer program approval. The mean age of patients having 1
to 14 lymph nodes removed was 70.4 years compared with
66.9 years for those with 15 or more lymph nodes removed
(P < .001). The proportion of patients with at least 1 positive
lymph node was not significantly different between those
who received treatment in hospitals with cancer program rec-
ognition (52.1%) compared with those without cancer pro-
gram recognition (54.2%) (P = .07, t test). Logistic regression
analysis (Table 1) indicated that patients undergoing gastrec-
tomy had significantly higher odds of having 15 or more
lymph nodes removed if they were younger (trend, P < .001),
were Asian/other or non-Hispanic black, had the cancer diag-
nosed at progressively higher stage (trend, P < .001), received
treatment in a higher volume hospital, or received the cancer

diagnosis in a more recent year (trend, P < .001). Patients who
received treatment in a facility with cancer program recogni-
tion had 48% higher odds of having 15 or more lymph nodes
removed compared with those who received treatment in a
facility without cancer program recognition (OR, 1.48; 95% CI,
1.25-1.74). There was no significant difference in lymph node
retrieval among women vs men or Hispanics vs non-Hispanic
whites. There were upward linear trends in the annual per-
centages of patients meeting the 15 or more lymph node–
count guideline when they received treatment in hospitals
with (P = .001) or without (P = .13) cancer program recogni-
tion. However, a test for parallelism between the 2 trend lines
showed significant divergence (P < .001): programs with can-
cer center recognition had a more rapid annual increase in the
proportion of patients with 15 or more lymph nodes removed.

Adjusting for compliance with the 15 or more lymph node–
removal guideline, the Cox proportional hazards regression
model (Table 2) demonstrated significantly worse long-term
survival after gastrectomy for older patients and those pre-
senting with a more advanced stage of cancer and improved
survival for Asian/other patients compared with non-
Hispanic whites and those who received treatment in higher-
volume hospitals. There were no significant survival differ-
ences between women and men, by year of diagnosis, between
non-Hispanic blacks or Hispanics vs non-Hispanic whites, or
between hospitals with and without cancer program ap-
proval. The mortality hazard ratios for patients in whom 15 or
more lymph nodes were resected showed an independent sur-
vival benefit (hazard ratio, 0.70; 95% CI, 0.63-0.78) compared
with those who had 1 to 14 lymph nodes removed.

Discussion
The present study adds to the wealth of literature8-10 demon-
strating that removal of 15 or more lymph nodes improves the
outcomes for patients undergoing definitive surgical therapy
for gastric cancer and further supports the endorsement of the
minimum lymph node–count gastric cancer quality measure
by the CoC. Findings from this report show that when pa-
tients undergo gastrectomy for nonmetastatic gastric cancer,
their risk of death is reduced by 30% when 15 or more lymph
nodes are resected compared with removal of 1 to 14 lymph
nodes. The National Comprehensive Cancer Network guide-
lines recommend that patients undergoing surgery for a cu-
rative intent of gastric cancer should undergo D1 and D2
lymphadenectomy16 with the goal of examining 15 or more
lymph nodes.11 Although a direct therapeutic benefit from ex-
tended lymph node dissection has been argued,9 removal of
15 or more lymph nodes has been associated with improved
staging, regardless of whether a D1 or D2 lymphadenectomy
is performed.8 The effect of site vs extent of lymphadenec-
tomy deserves further exploration; however, CCR data do not
distinguish between D1 and D2 dissections in gastrectomy
specimens. The CCR data cannot determine whether differ-
ences in the number of lymph nodes retrieved are the result
of better quality surgery or pathologic specimen lymph node
identification.
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Although treating institutions in this study that held cur-
rent or prior CoC accreditation or NCI cancer center designa-
tion were 48% more likely to achieve the 15 lymph node
threshold than were institutions without a recognized cancer
program, overall, fewer than half of all patients with surgi-
cally resectable, nonmetastatic gastric cancer had 15 or more
lymph nodes removed between 2004 and 2010 in California.
In the present report, 45.5% of recognized cancer programs
met the 15 or more lymph node–count benchmark, and only
34.8% of treating facilities without a recognized cancer pro-
gram met the benchmark. Our findings are in keeping with
those of previous studies10,17-19 evaluating the variation in
lymph node retrieval by hospital type, with a range or 23.2%
to 44.1% demonstrating removal of 15 or more lymph nodes.
Hospital factors, such as type of CoC accreditation, NCI desig-
nation, hospital surgical volume, teaching status, and geo-

graphic location, have been associated with the number of
lymph nodes retrieved.

An increasing likelihood of compliance with the 15 or more
lymph node–count benchmark was associated with younger
age, Asian/other or non-Hispanic black race/ethnicity, increas-
ing stage at diagnosis, higher hospital gastrectomy volume, and
more recent year of diagnosis. The association of younger age,
increasing stage, and higher hospital volume with greater
lymph node retrieval is expected and corroborates published
reports.10,18,20 The association of increased lymph node re-
trieval in nonwhite patients has also been noted18,20 previ-
ously and attributed to the care of patients of minority race/
ethnicity in higher volume hospitals or tertiary-care institutions
with surgical specialists or host factors such as obesity. The Ha-
waii Cancer Registry10,18 has repeatedly shown the highest com-
pliance (56% of patients) with the benchmark of 15 or more

Table 1. Counts and AORs for Compliance With the Quality Measure of Removal of 15 or More Lymph Nodes

Variable No. (%)

Lymph Node Removal Category,
No. (%)

AOR (95% CI)a
P Value
Trend≥15 1-14

Age, y

18-49 318 (9.6) 166 (52.2) 152 (47.8) 1.07 (0.83-1.39)

<.00150-69 1208 (36.4) 588 (48.7) 620 (51.3) 1 [Reference]

≥70 1795 (54.0) 650 (36.2) 1145 (63.8) 0.60 (0.51-0.70)

Sex NA

Female 1448 (43.6) 612 (42.3) 836 (57.7) 1.01 (0.87-1.17)

Male 1873 (56.4) 792 (42.3) 1081 (57.7) 1 [Reference]

Race/ethnicity NA

Asian/otherb 1208 (36.4) 556 (46.0) 652 (54.0) 1.24 (1.03-1.50)

Non-Hispanic black 279 (8.4) 129 (46.2) 150 (53.8) 1.37 (1.03-1.82)

Hispanic 915 (27.6) 370 (40.4) 545 (59.6) 1.00 (0.82-1.23)

Non-Hispanic white 919 (27.7) 349 (38.0) 570 (62.0) 1 [Reference]

Stage at diagnosis

IA 729 (22.0) 235 (32.2) 494 (67.8) 1 [Reference]

<.001

IB 789 (23.8) 311 (39.4) 478 (60.6) 1.54 (1.24-1.92)

II 863 (26.0) 350 (40.6) 513 (59.4) 1.66 (1.34-2.06)

IIIA 704 (21.2) 349 (49.6) 355 (50.4) 2.49 (1.98-3.12)

IIIB 236 (7.1) 159 (67.4) 77 (32.6) 4.81 (3.47-6.66)

Hospital gastrectomy
volume, No. performed
during 7-y study period

NA

1-20 1650 (49.7) 592 (35.9) 1058 (64.1) 1 [Reference]

≥21 1671 (50.3) 812 (48.6) 859 (51.4) 1.61 (1.38-1.88)

Year of diagnosis

2004 492 (14.8) 163 (33.1) 329 (66.9) 1 [Reference]

<.001

2005 486 (14.6) 174 (35.8) 312 (64.2) 1.11 (0.85-1.46)

2006 491 (14.8) 170 (34.6) 321 (65.4) 1.12 (0.85-1.48)

2007 490 (14.8) 217 (44.3) 273 (55.7) 1.67 (1.27-2.19)

2008 470 (14.2) 215 (45.7) 255 (54.3) 1.74 (1.33-2.29)

2009 468 (14.1) 228 (48.7) 240 (51.3) 1.97 (1.50-2.59)

2010 424 (12.8) 237 (55.9) 187 (44.1) 2.85 (2.16-3.78)

Cancer program
recognition

NA

Yes 2323 (69.9) 1057 (45.5) 1266 (54.5) 1.48 (1.25-1.74)

No 998 (30.1) 347 (34.8) 651 (65.2) 1 [Reference]

Total 3321 (100) 1404 (42.3) 1917 (57.7)

Abbreviation: AOR, adjusted odds
ratio; NA, not applicable for the trend
test.
a Comparison of removal of 15 or

more vs 1 to 14 lymph nodes.
b Indicates Asian race/ethnicity or

non-Hispanic, nonblack, and
nonwhite race/ethnicity.
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lymph nodes retrieved. According to the US Census Bureau,
57.4% of the population in Hawaii self-report as Asian alone
or as Asian in combination with another race/ethnicity com-
pared with 5.6% of the overall US population. The higher pro-
portion of Asians in Hawaii could affect regional differences
in the lymph node yield in SEER reporting.21 Our data set in-
cluded the most current available data from the CCR, and it is
notable that our final year for analysis, 2010, was the first year
in which more than 50% of the cases met the 15 or more lymph
node–count benchmark.

Although cancer program recognition by the CoC or NCI
was significantly associated with higher compliance with the
15 or more lymph node–count quality measure, treatment at
a facility with a recognized cancer program was not associ-
ated with long-term survival outcomes. Our Cox propor-
tional hazards regression model showed that survival after gas-
trectomy was predicted, independently, by retrieval of 15 or
more lymph nodes, younger age, Asian/other race/ethnicity,
higher hospital volume, and, as expected, a lower stage at di-
agnosis. Birkmeyer et al22 found that, although operative
mortality was lower at NCI-designated institutions, overall
survival was not affected by cancer center designation.
Gastrectomy at an NCI-designated facility showed a modest
survival benefit only after adjustment for patient character-
istics and residual hospital volume differences (hazard ratio,
0.91; 95% CI, 0.83-0.99). Hospital specialization did not affect
survival outcomes in a study23 from the Netherlands that found
5-year survival after gastrectomy to be equivalent among teach-
ing universities, teaching institutions other than universi-
ties, and nonteaching hospitals.

Treatment in a facility with a recognized cancer program
is purported to reflect greater surgical specialization, multi-
disciplinary care, access to novel therapy and clinical trials, and
standardized survivorship protocols to monitor for early re-
currence. Although CCR data provide information about pro-
cesses of care that have been linked to outcomes, such as lymph
node counts, details regarding the receipt of multimodal ad-
juvant therapy in the outpatient setting after surgery may be
reported less robustly. Using National Cancer Database data,
Dudeja et al19 showed that, among CoC-accredited facilities,
receipt of recommended multimodality therapy after gastrec-
tomy occurred in less than one-third of the patients. The ab-
sence of a survival benefit among patients receiving gastrec-
tomies in hospitals with a recognized cancer program is often
proposed to be the result of a tendency for patients having more
comorbid conditions to undergo the operation in specialized
facilities. We found no significant difference in nodal positiv-
ity rates among hospitals with and those without cancer pro-
gram recognition. To evaluate whether programs with cancer
center recognition were more likely to care for patients with
higher T-stage cancer that could facilitate node retrieval, we
replaced the AJCC stage variable with a T-stage variable. Find-
ings for variables other than staging were nearly identical using
the 2 staging schemes, although the AJCC staging variable was
a more robust predictor of compliance with the 15 or more
lymph node–count guideline and mortality hazards than was
the T-stage variable (eTable in the Supplement). Other
studies22,24 have shown no differences in Charlson comorbid-

ity scores, Atlas scores, and severity of illness based on a fa-
cility’s NCI designation or CoC accreditation. Information on
comorbidities is not available in the CCR data, preventing fur-
ther evaluation of this hypothesis.

Our report has certain limitations. We did not adjust for
adjuvant chemotherapy or radiotherapy as independent vari-
ables. Survival differences may result from selection bias in ad-
juvant treatment recommendations. Another study25 evalu-
ated data on neoadjuvant and adjuvant chemotherapy for
gastric cancer in the CCR and found that less than 10% of the
cases eligible for chemotherapy had sufficient data available
for analysis; thus, incorporating a chemotherapy variable
would diminish the size of the study population. It is reason-

Table 2. Adjusted HRs for Independent Variables

Variable
Adjusted HR

(95% CI)
P Value
Trend

Age, y

18-49 0.90 (0.73-1.10)

<.00150-69 1 [Reference]

≥70 1.82 (1.63-2.04)

Sex NA

Female 0.96 (0.86-1.06)

Male 1 [Reference]

Race/ethnicity NA

Asian/othera 0.78 (0.69-0.89)

Non-Hispanic black 1.12 (0.93-1.34)

Hispanic 0.92 (0.81-1.05)

Non-Hispanic white 1 [Reference]

Stage at diagnosis

IA 1 [Reference]

<.001

IB 1.72 (1.42-2.08)

II 3.18 (2.67-3.80)

IIIA 5.03 (4.20-6.02)

IIIB 7.31 (6.89-9.08)

Hospital gastrectomy volume,
No. performed during 7-y study period

NA

1-20 1 [Reference]

≥21 0.81 (0.73-0.90)

Year of diagnosis

2004 1 [Reference]

.29

2005 0.88 (0.75-1.04)

2006 1.03 (0.87-1.22)

2007 1.03 (0.87-1.22)

2008 1.06 (0.89-1.27)

2009 1.06 (0.87-1.28)

2010 0.82 (0.65-1.03)

Lymph node count category NA

≥15 0.70 (0.63-0.78)

1-14 1 [Reference]

Cancer center recognition NA

Yes 1.03 (0.92-1.15)

No 1 [Reference]

Abbreviations: HR, hazard ratio; NA, not applicable for the trend test.
a Indicates Asian race/ethnicity or non-Hispanic, nonblack, and nonwhite

race/ethnicity.
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able to surmise that discovery of sufficient and representa-
tive counts of lymph nodes in surgical specimens and the qual-
ity of slide review by pathology services may be associated with
the quality of other services in the same hospitals. The effect
of and interactions between these quality measures, which
could arguably be expected to affect 3-month postgastrec-
tomy survival, were not assessed in the present study, but lend
support to the use of the 15 or more lymph node–count qual-
ity measure as a surrogate marker for the overall quality of gas-
tric cancer care at the hospital level. This study did not for-
mally evaluate differences in the counts of lymph nodes
obtained from D1 vs D2 lymph node dissections, since the site
of lymph node retrieval is not reported in the CCR. Additional
limitations of the present study include the use of AJCC sixth
edition staging rather than seventh edition staging, owing to
the reporting criteria during this time period. However, sev-
eral studies26-28 have shown that AJCC seventh edition stag-
ing does not improve survival prognostication for gastric can-
cer over sixth edition staging. Finally, our assumption that
institutions previously, but not currently, accredited by the CoC
(eg, Kaiser-Permanente hospitals) have maintained some of the
CoC-mandated quality standards may not be valid because of
funding or organizational challenges.

Conclusions

We found that only 42% of the gastrectomies performed in
California hospitals during the study period met the proposed
minimum CoC lymph node–count guideline. The survival
benefit from removal of 15 or more lymph nodes during gas-
trectomy for cancer, which is independent of an institution’s
cancer program status, suggests that compliance with the cur-
rent CoC minimum lymph node–count guideline can benefit
all patients receiving cancer-directed gastrectomies. Identifi-
cation of 15 or more lymph nodes in a gastrectomy specimen
may be a global marker for quality of care. The survival ben-
efit attributed to resection of 15 or more lymph nodes could
result from improved adjuvant multimodal therapy aug-
mented by better staging that was possible with larger and
more representative lymph node counts owing to higher qual-
ity surgery or pathology services, regardless of the cancer pro-
gram designation of the hospital where the surgery was per-
formed. Collectively, these findings suggest the opportunity
for further improvement of gastric cancer outcomes through
better compliance with the CoC minimum lymph node–count
guideline.
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