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ABSTRACT Clinical practice guidelines in oncology

have typically focused on workup, disease staging, and

medical management. Although recommendations for

surgical care have been included in these guidelines, those

recommendations have primarily addressed issues such as

the role of surgery or the incorporation of surgery into

multidisciplinary treatment strategies, not the technical

performance of the operative procedures themselves.

Therefore, the quality of surgery, the only component of

multidisciplinary cancer care proven to be potentially

curative, has been poorly controlled. During the past dec-

ade, the American College of Surgeons (ACS) cancer

programs have attempted to fill this gap by developing

‘‘operative standards’’ for cancer surgery. This report dis-

cusses the history of the operative standards, highlights

evidence to demonstrate their efficacy, and describes the

activities of the ACS Commission on Cancer and Cancer

Surgery Standards Program toward disseminating and

implementing them.

The Institute of Medicine defines clinical practice

guidelines as ‘‘statements that include recommendations,

intended to optimize patient care, that are informed by a

systematic review of evidence and an assessment of the

benefits and harms of alternative care options.’’1 In the field

of oncology, several practice guidelines and critical

pathways are used to inform the care of patients with

cancer. Evidence exists to show that compliance with these

guidelines improves metrics including length of stay,

adverse events, financial outcomes, and in certain cases,

long-term oncologic outcomes including disease-free and

overall survival.2

Clinical practice guidelines such as those published by

the American Society of Clinical Oncology3 and the

National Comprehensive Cancer Network4 have typically

focused on workup, disease staging, and medical man-

agement. Although recommendations for surgical care

have been included in these guidelines, those recommen-

dations have primarily addressed issues such as the role of

surgery or the incorporation of surgery into multidisci-

plinary treatment strategies, not the technical performance

of the operative procedures themselves. Indeed, that sur-

gical operations are performed identically by all surgeons

(similar procedure names and coding) might appear to have

been assumed by some, especially non-surgeons, although

the way operations are performed is highly variable. In a

study of patients who had undergone pulmonary resection

for non-small cell lung cancer, for example, fewer than half

of the operations included an adequate lymphadenectomy

of the mediastinal and hilar lymph nodes.5

Technical standards that do exist have historically been

represented largely by outcome metrics, such as the num-

ber of nodes harvested during colon cancer resection.6–8 In

contrast, process standards informing the performance of

surgical procedures have been relatively few. Historically,

the quality of surgery, the only component of multidisci-

plinary cancer care proven to be potentially curative, has

been poorly controlled.

During the past decade, the American College of Sur-

geons (ACS) cancer programs have attempted to fill this

gap by developing ‘‘operative’’ or ‘‘technical’’ standards
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for cancer surgery. In this review, we discuss the history of

these standards, highlight evidence to suggest their effi-

cacy, and describe the activities of the ACS Commission

on Cancer (ACS-CoC) and Cancer Surgery Standards

Program (ACS-CSSP) geared toward disseminating and

implementing them.

BACKGROUND AND DEVELOPMENT

OF OPERATIVE STANDARDS FOR CANCER

SURGERY MANUALS

The operative standards developed by the ACS were

first published through a collaboration between the ACS-

Cancer Research Program (ACS-CRP) and the Alliance for

Clinical Trials in Oncology in 2015. The first volume of

Operative Standards for Cancer Surgery aimed to explic-

itly educate surgeons and surgical trainees, to provide

quality controls within the context of clinical research

protocols, to identify and target knowledge gaps for further

study, and to enhance the quality of surgical oncology as

practiced in the United States.9

In this initial publication, which focused on surgery for

cancers of the breast, pancreas, colon, and lung, ‘‘critical

elements’’ for various operative procedures were defined as

specific technical steps perceived to have a direct impact

on long-term oncologic outcomes such as overall survival

and quality of life. Critical elements (e.g., lymphadenec-

tomy at pancreatoduodectomy or high vascular ligation at

colectomy) were separated from other technical aspects of

surgery that do not as clearly influence these outcomes

(e.g., access incision, mobilization) and/or that do not

occur from skin incision to skin closure (e.g., disease

staging or use of perioperative antibiotics). Recommenda-

tions for the performance of each critical element were

generated by diverse teams of disease-site experts follow-

ing literature reviews. The quality of each recommendation

was graded per the American College of Physicians

guideline grading system based on the strength of the

recommendation and the quality of the evidence supporting

it.10 A second manual describing the operative care of

patients with esophageal, rectal, gastric, thyroid and skin

(melanoma) cancer was published in 2019,11 and a third

volume that includes adrenal, hepatobiliary, and urothelial

cancers; neuroendocrine tumors; sarcoma; and peritoneal

malignancies is nearing publication.

SIGNIFICANCE AND IMPACT OF OPERATIVE

STANDARDS ON PATIENT CARE

Significant variability exists in the way these critical

elements are performed nationwide. A systematic review

examining the role that periadventitial dissection of the

superior mesenteric artery plays in pancreatoduodenectomy

evaluated 43 articles addressing the influence of this criti-

cal technical element on margin status and survival.

Although 33 of these studies concluded that a positive

resection margin was associated with decreased overall

survival, the operative technique used to manage the most

commonly positive margin was addressed in only 11 of the

studies.12 Another study of operative reports on patients

enrolled in a trial of adjuvant therapy after pancreatoduo-

denectomy found that skeletonization of the right lateral

aspect of the superior mesenteric artery had been per-

formed in only 25% of cases.13

Data exist to suggest that widespread adoption of

operative standards may reduce this variability and

improve oncologic outcomes. In a study of more than

500,000 patients in the National Cancer Database who had

undergone surgery for breast cancer between 2004 and

2015, only about 75% of the patients had care adhering to

oncologic standards that included some of the ACS oper-

ative standards. The patients whose care met the standards

had 5- and 10-year overall survival rates significantly

longer than those of patients whose care did not.14 Similar

findings also exist to inform the care of patients with other

malignancies, including malignancies of the stomach,15

colon16 and lung.5,17 It is important to recognize that

adherence to technical standards may improve outcomes, at

least in part, by improving precision in cancer staging and

can lead to ‘‘upstaging’’ of patients, thereby informing the

role and delivery of postoperative systemic and adjuvant

therapies.18

INTEGRATION OF OPERATIVE STANDARDS

INTO ACS-COC ACCREDITATION STANDARDS

In 2020, the ACS-CoC published the latest edition of its

accreditation manual, Optimal Resources for Cancer

Care.19 For the first time, the accreditation manual inclu-

ded technical standards for cancer surgery. Surgeons and

pathologists in ACS-CoC-accredited facilities currently are

required to adhere to and document compliance with six

new evidence-based best practices for operations per-

formed for breast cancer, colon cancer, lung cancer,

melanoma, and rectal cancer (Table 1). Each of these

standards was derived from critical elements described in

the Operative Standards for Cancer Surgery manuals.

Rationale: Sentinel Node Biopsy for Breast Cancer

(Standard 5.3)

Sentinel nodes are defined as nodes having uptake of

radioactive tracer and/or colored dye previously injected

into the affected breast nodes to which a colored lymphatic
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travels or to dominant lymph nodes palpable or otherwise

suspicious on intraoperative evaluation. Nodes with

radioactive counts at least 10% that of the most radioactive

node also are considered sentinel nodes. All sentinel nodes

must be identified, removed, and subjected to histopatho-

logic analysis to ensure that sentinel lymph node mapping

and sentinel lymphadenectomy provide accurate staging

information.20

Sentinel nodes are typically found within level 1 or 2 of

the axilla. The median number of nodes removed at a well-

performed sentinel lymphadenectomy is two or three. The

risk for a false-negative biopsy increases when fewer nodes

are removed.21,22 Although the procedure can be performed

using either a radioactive tracer (e.g., technetium sulfur

colloid) or colored dye, most surgeons use both.23 In such

cases, some nodes may be identified using only one of the

tracers, and use of both tracers increases the likelihood that

all sentinel nodes will be identified.

Rationale: Axillary Lymph Node Dissection for Breast

Cancer (Standard 5.4)

Axillary lymph node dissection provides important

staging information used to inform treatment decisions, and

it also may improve locoregional control in some settings.

A properly performed axillary lymph node dissection

removes all levels 1 and 2 lymph nodes that lie within an

anatomic triangle defined by the axillary vein, chest wall,

and latissimus dorsi muscle while preserving the important

long thoracic nerve, thoracodorsal nerve, and branches of

the intercostobrachial nerves. Most often, axillary metas-

tases are identified in level 1 nodes. Metastases that occur

in level 2 or 3 nodes in the absence of level 1 nodes are rare

and found in level 3 nodes in less than 1% of patients.24

Furthermore, no survival advantage is associated with

levels 1, 2, and 3 lymphadenectomies versus a more limited

level 1 or 2 dissection.25,26 Thus, level 3 nodes generally

need not be removed unless clinically suspicious.

The long thoracic nerve innervates the serratus anterior

muscle, and transection of the nerve can lead to pain,

weakness, limited shoulder elevation, and scapular wing-

ing. The thoracodorsal nerve innervates the latissimus dorsi

muscle, and transection results in weakness or atrophy of

that muscle.

Rationale: Wide Local Excision for Primary Cutaneous

Melanoma (Standard 5.5)

The recommended clinical margin width for wide local

excision of melanoma is based on the original Breslow

thickness of the primary tumor.27 The margin should be

measured circumferentially at the level of the skin from

either residual gross tumor or the previous biopsy scar. For

invasive melanomas, the wide local excision width should

be 1 cm for lesions less than 1 mm thick, 1 to 2 cm for

lesions 1 to 2 mm thick, and 2 cm for lesions more than 2

mm thick.28–31 In all cases, the depth of resection should

include the skin and all underlying subcutaneous tissue to

the level of the underlying fascial plane. When performed

for melanoma in situ, the width of wide local excisions

should be at least 5 mm, and the depth need include only

the skin and superficial subcutaneous fat.

Rationale: Colon Resection (Standard 5.6)

For patients with colon cancer, proper resection of the

tumor-bearing bowel segment should include complete

lymphadenectomy. Lymphatics within the mesocolon par-

allel the arterial supply. The lymphatic drainage of the right

and proximal transverse colon occurs through lymphatics

along the branches of the superior mesenteric artery. The

lymphatic drainage of the distal transverse, descending,

and distal colon occurs through lymphatics along the

course of the inferior mesenteric artery.

In general, lymphatic drainage is continuous and

sequential, from the pericolonic nodes to the intermediate

nodes along the right, middle, left, and sigmoid colic

arteries, then to the nodes at the origins of the superior and

inferior mesenteric arteries. Proximal vascular ligation with

en bloc lymphadenectomy ensures complete resection of

the associated lymph nodes for pathologic evaluation.

Rationale: Total Mesorectal Excision (Standard 5.7)

Total mesorectal excision (TME) of rectal cancer

leverages existing tissue planes to perform a complete

resection of the tumor and the associated lymph nodes. By

maintaining the intact fascia propria of the rectum and

operating in the space between the mesorectum and the

endopelvic fascia, surgeons can achieve R0 resection

margins, preserve key neurovascular structures, reduce

locoregional recurrence, and prolong patient survival.32

Importantly, a negative microscopic margin alone is not

enough to maximize outcomes. The quality of the TME

specimen also is important. The quality of TME is assessed

by the pathologist after resection using the most disrupted

part of the resected specimen. The TME is classified as

complete when there is an intact, bulky mesorectum with a

smooth surface, only minor irregularities, and no coning

toward the distal specimen. Near-complete specimens are

those that have an irregular mesorectal surface and defects

larger than 5 mm. Incomplete specimens are those that

have defects down to the muscularis propria and little to no

bulk of the mesorectum.

A complete mesorectum after TME is associated with

lower rates of local and distant cancer recurrence compared
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with an incomplete mesorectum.33 Although surgeons

should strive to perform a complete TME, a near-complete

TME yields similar rates of local recurrence and survival as

a complete TME.

Rationale: Pulmonary Resection (Standard 5.8)

For patients with lung cancer, prognosis and manage-

ment depend on accurate pathologic nodal staging.

However, nodal staging is highly susceptible to variability

in the techniques used to remove tumors and evaluate them

pathologically.34 Accurate pathologic lymph node staging

requires appropriate dissection of hilar and mediastinal

Commission on Cancer Operative Standards 2020

Standard 5.7: Total Mesorectal Excision

Operation

Complete

Near-Complete

Incomplete

facs.org/cssp

When?

2021:
Implementation

2022 site visits:

Compliance

Maintain the
‘Holy Plane’

Pathology
Documentation

Quality of TME documented
in synoptic report:

Total mesorectal excision
(TME) is performed for
mid and low rectal tumors,
resulting in complete or
near-complete TME

Keep fascia propria of
rectum intact, operate in
plane between rectum and
presacral fascia
- Ensures negative margins
- Protects neurovascular
  structures

American College of Surgeons Clinical Research Program, Katz MHG, Operative Standards for Cancer Surgery,
Volume 2, Copyright (2018) American College of Surgeons with permission from Wolters Kluwer
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on Cancer”

Commission on Cancer”
National Accreditation
Program for
Rectal Cancer

Cancer
Surgery
Standards
PROGRAM 100+years

FIG. 1 Standard 5.7 (Total Mesorectal Excision). Visual Abstract. Source: American College of Surgeons CSSP Education Committee

Operation Pathology Documentation

Synoptic report documents lymph nodes from:

with names and/or numbers of stations

Resect nodes from:

Commission on Cancer Operative Standards 2020

Standard 5.8: Pulmonary Resection

When?

2021:
Implementation

2022 site visits:

Compliance
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Adapted from Chest, Vol 111, Mountain CF, Dresier CM, Regional lymph node classification for lung cancer staging,
Pp. 1718-1723, Copyright (19970, with permission from Elsevier.
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on Cancer”
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Surgery
Standards
PROGRAM 100+years

For any primary pulmonary resection
performed with curative intent

(including non-anatomic
parenchymal-sparing resections)

≥ 3 mediastinal
stations

≥ 1 hilar station
Mediastimum
(Stations 2-9)
≥3 distinct stations

Hilum
(Stations 10-14)
≥1 station

FIG. 2 Standard 5.8 (Pulmonary Resection). Visual Abstract. Source: American College of Surgeons CSSP Education Committee
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lymph node stations by the surgeon, transfer of these nodes

to the pathologist, and appropriate processing and evalua-

tion.35 The current consensus is that pulmonary resections

should be accompanied by examination of hilar and intra-

pulmonary lymph nodes as well as examination of three or

more mediastinal lymph node stations. Data show that

patients whose operations conform to these standards live

longer than those whose operations do not.5

IMPLEMENTATION OF ACS-COC STANDARDS

5.3–5.8

Institutions implementing ACS-CoC Standards 5.3–5.8

are using a phased approach that began in 2020. Because

these standards apply to any operation conducted with

curative intent, the operating surgeon should preoperatively

assign the intent of each operation and clearly document it

postoperatively based on preoperative evaluation and

intraoperative management.

Curative operations generally include complete resec-

tion of the primary tumor and nodal evaluation for

therapeutic or staging purposes. It is acknowledged that the

word ‘‘curative’’ is at least to some degree ambiguous and

subjective. But the goal is that the specific techniques the

surgeon uses to perform a cancer operation are logically

aligned with the intent the surgeon has in performing it. If

the surgeon performs an operation with the purported goal

of curing the patient of cancer, that operation should then

be performed in accordance with the operative standards.

Any operation in which a surgeon deliberately deviates

from these standards, as may occur in the setting of patient

frailty or comorbidity, for example, would not be consid-

ered curative. Intended deviations should be reported as

part of the narrative.

According to ACS-CoC Standards 5.7 and 5.8, pathol-

ogy reports are required to include specific elements in

synoptic format for the operations performed, starting 1

January 2021. The elements required for Standards 5.7 and

5.8 also are required by the College of American Pathol-

ogy. Starting in 2022, ACS-CoC site visits will evaluate

documentation from 2021 to determine whether the site

meets the specified compliance criteria for Standards 5.7

and 5.8, with an expected compliance rate of 70% for 2021.

The mandatory compliance rate increases to 80% for cases

starting 1 January 2022.36

Standards 5.3–5.6 require operative reports to include

specific elements in synoptic format for operations starting

1 January 2023, with an expected compliance rate of 70%

in 2023. Operative reports will be assessed for compliance

with these standards, starting with site visits taking place in

2024. In 2022, ACS-CoC-accredited cancer programs must

document their plan for how they will achieve compliance

with Standards 5.3 to 5.6, including the mechanism the

facility will use to capture the required data elements in a

synoptic format, how they are educating surgeons about

these requirements, and when they are going to start

requiring surgeons to use the synoptic reporting to ensure

that the relevant breast, colon, and melanoma procedures

performed in 2023 are documented using synoptic format.

It is important to note that compliance with ACS-CoC

Standards 5.3 to 5.8 will be assessed on the basis of an

attestation made by the operating surgeon, not on the basis

of videos, operative photographs, or other clinical or

pathologic ‘‘evidence.’’ It is thus possible that the operative

report may not accurately or completely reflect all intra-

operative events. Although this represents, to some degree,

a limitation in implementation, it should be emphasized to

all surgeons and programs that the goal of these standards

is not to punish, but instead to educate and encourage

process improvement.

Site reviewers will review seven charts for each opera-

tive standard. If a program has fewer than seven patients

who meet the criteria for a specific standard, then all

patient charts meeting the inclusion criteria will be

reviewed by the site reviewer.

EDUCATIONAL RESOURCES

The mission of ACS-CSSP is to improve the quality of

surgical care provided to people with cancer. One impor-

tant aim of this program is to support ACS-CoC-accredited

cancer programs in implementation and adherence to ACS-

CoC Standards 5.3–5.8. To this end, ACS-CSSP members

have disseminated surveys to measure surgeon awareness

and knowledge of the operative standards, and have

developed educational resources to close identified gaps.37

In 2020, for example, a survey was sent to contacts at

CoC-accredited sites to understand site and surgeon pre-

paredness for implementation of ACS-CoC Standards 5.3

to 5.8. The survey results suggested that existing practices

would translate to a 50–60% compliance rate for the

operative standards (Vreeland T., unpublished data). It was

unclear whether gaps were related to the technical or the

documentation component. To address the lack of clarity

around the standards, the ACS-CSSP was launched to

promote the purpose, value, and supporting evidence for

the operative standards, and to help implement them.

In 2021, another survey was sent to CoC-accredited

cancer programs to understand surgeon knowledge and

perception of the standards. The results from the survey

showed that surgeons could demonstrate a thorough

knowledge of the technical aspects of cancer surgery

underlying the ACS-CoC operative standards, but that they

were relatively unaware of the details of the standards
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themselves. Most surgeons (75%), however, stated that

adhering to the standards would have ‘‘little’’ or ‘‘no’’

effect on their current practice (Vreeland T., unpublished

data).

The ACS-CSSP has focused development of educational

resources on the technical aspects and documentation

details for the operative standards, including webinars,

guidelines documents, toolkits, videos, and visual

abstracts.36 (Figs. 1 and 2). These resources have been and

will continue to be promoted through ACS channels and

through external societies, with the goal of reaching gen-

eral surgeons in practice across the country as well as

trainees. Together with the ACS-CRP, the ACS-CSSP also

is developing new operative standards for incorporation

into future ACS-CoC accreditation manuals.

IMPLEMENTATION RESOURCES

Because synoptic reporting is an important part of

tracking compliance with the standards, the ACS-CSSP has

developed comprehensive synoptic operative reports and

other resources to support integration into the electronic

health record. Comprehensive synoptic operative reports

for breast cancer, colon cancer, and melanoma surgery are

complete and available, and reports for thyroid, pancreas,

and lung operations are in development. The companion to

this article, ‘‘Technical Standards for Cancer Surgery:

Improving Patient Care through Synoptic Operative

Reporting,’’38 discusses the background and benefits of

synoptic reporting and its incorporation into the ACS-CoC

Standards.

The Accreditation Committee of the ACS-CoC evalu-

ates and monitors the value of its standards over time.

Because implementation of College of American Pathol-

ogy synoptic reporting tools during the past decade was

successful,39 we anticipate synoptic operative reporting

will likewise be well-accepted over time. The ACS-CSSP

will work with the ACS-CoC and other cancer programs to

evaluate the utility of synoptic reporting and to determine

whether it should be more broadly adapted, limited to

specific areas of cancer surgery, or discontinued. This will

be a continuous process of evaluation across the cancer

programs as the field changes. If the benefits of synoptic

operative reporting are strong, beginning in 2026, the ACS-

CoC will implement expanded requirements for synoptic

operative reporting with the goal of transitioning all insti-

tutions to full synoptic operative reports for all cancer-

related operations.

SUMMARY

Technical standards to control the quality of oncologic

surgery have long been needed. The standards developed

by the ACS during the past decade have been designed to

reduce variability of care in oncologic surgery and improve

the therapeutic outcomes for patients with cancer.
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