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The central dogma of curative oncologic surgery has 
focused on high-quality surgery that includes complete 
resection of tumor, adequate lymph node dissection, and 
minimization of postoperative morbidity and mortality. This 
is true in lung cancer, which is the most common cancer in 
both men and women worldwide and the leading cause of 
cancer mortality.1,2 High-quality surgery is critical for best 
survival in early-stage non-small cell lung cancer (NSCLC), 
and differences in surgeon-level factors, such as positive 
margins, inappropriate extent of lung resection, and inad-
equate lymph node dissection, are associated with worse 
outcomes.3–5

However, surgeon quality is more than just a completely 
resected cancer. Surgeon decision making is critical to deter-
mine who is medically fit for an operation and who will 
benefit oncologically from a cancer resection. Surgeons also 
need to include patients’ preferences into this decision-mak-
ing process. Surgeons need to address all three tenets, i.e. a 
medically fit patient, a surgically resectable tumor, and an 
oncological benefit from resection, to be successful. Without 
all three principles upheld, curative intent is unlikely to be 
achieved. As oncologic treatments continue to develop, so 
too is surgical technique refined to suit the nature of each 
individual malignancy and patient.

In their recent study, Ray et al. and the Mid-South Quality 
of Surgical Resection Consortium evaluated surgeon-spe-
cific factors, their association with survival, and processes 
of care mitigation.6 They hypothesized that processes of 
care are more readily remedied than patient-specific risk 

factors related to disparities in NSCLC survival. Thus, they 
evaluated four resection-specific factors: (1) positive mar-
gins (utilizing the International Association for the Study 
of Lung Cancer [IASLC] definition for negative margins7); 
(2) non-examination of lymph nodes; (3) non-examination of 
mediastinal lymph nodes; and (4) wedge resections.

The study covered an 11-year period, with 3959 lung can-
cer resections within a single consortium of 12 hospitals. 
Thirty-nine high-volume (>15 resections) surgeons were 
included (2 general surgeons, 30 board-certified cardiotho-
racic surgeons, and 7 dedicated general thoracic surgeons), 
while 21 low-volume surgeons were excluded (3 general sur-
geons, 15 cardiothoracic surgeons, and 3 general thoracic 
surgeons). A lymph node specimen collection kit was imple-
mented to improve the quality of lymph node dissection for 
all surgeons.

During the period prior to lymph node collection kit 
implementation, the four defined resection-specific factors 
were studied among surgeons. Utilizing the 25th and 75th 
percentiles of each metric, a scoring system with defined 
cut points was created. This was then employed to evaluate 
post-implementation surgeons and categorize each into one 
of three tiers based on aggregate intraoperative performance. 
The lowest (Tier 1) represented a cumulative performance 
score below the 25th percentile, while the highest (Tier 3) 
represented a cumulative performance score above the 75th 
percentile.

Some differences between the pre- and post-kit imple-
mentation resections in terms of clinical stage (higher 
proportion of stage I patients in the post-implementation 
group) and surgical approach (fewer robotically assisted 
and more video-assisted resections in the post-implemen-
tation group) were identified. However, all resection-spe-
cific factors evaluated improved across all tiers post-imple-
mentation. Most surgeons were identified as top tier (Tier 
3) and met the criteria for greater than the 75th percentile 
of pre-implementation resections, and Tier 3 surgeons 
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were more likely to have higher utilization of process 
of care (positron emission tomography [PET], invasive 
mediastinal staging, minimally invasive surgery). Overall, 
Tier 3 was associated with best 5-year survival. Notably, 
patients who underwent resection by Tier 1 surgeons were 
more likely to be Black and insured under Medicare.

Additionally, there was a significant difference in both 
the absence of lymph node examination (60%, 72%, and 
20% in Tiers 1, 2, and 3, respectively; p < 0.001) and 
mediastinal lymph node examination (73%, 84%, and 24% 
in Tiers 1, 2, and 3, respectively; p < 0.001) among wedge 
resections across the tiers. Only 7% in Tier 1, 4% in Tier 2, 
and 40% in Tier 3 had two or more mediastinal lymph node 
stations sampled. One critical component of high-quality 
oncologic resection includes lymph node dissection. Cur-
rently, both the National Comprehensive Cancer Network 
(NCCN) and American Cancer Society (ACS) guidelines 
recommend station-based sampling of at least three N2 
and one N1 nodal stations.8,9 The recent CALB/Alliance 
140503 and JCOG0802 studies have emphasized the criti-
cal nature of nodal sampling in relation to sublobar resec-
tion.10,11 Importantly, both studies followed strict intra-
operative protocols, including confirmation of negative 
lymph nodes on frozen pathology of three (JCOG0802) 
or two (CALB/Alliance 140503) mediastinal lymph node 
stations.10,11 As these new studies indicate that it is accept-
able to perform sublobar resections in select cases, it is 
interesting to see a trend that surgeons performing wedge 
resections are more likely to leave nodes unexamined. This 
serves as a poignant reminder that surgeons must perform 
high-quality operations regardless of the extent of lung 
resection, and also raises concerns regarding whether the 
strict intraoperative protocols employed in such studies 
will be reliably carried out in practice.

One potential implication of this study is the fundamen-
tal difference of patients who underwent resection by Tier 
1 surgeons. The cohort treated by surgeons performing 
in the lowest percentile compared with their peers were 
made up of higher proportions of Black and Medicare-
insured patients. Socioeconomic disadvantages have pre-
viously been described as risk factors for poor-long term 
survival.12,13 This could serve as both a confounder of 
the Tier 1 cohort survival and a potential area for further 
investigation. A similar point for consideration is the ten-
dency found among Tier 3 surgeons for higher process 
of care utilization. This raises important questions, such 
as (1) are socioeconomically disadvantaged patients dis-
proportionally matched with underperforming surgeons, 
and (2) is there implicit bias among surgeons to perform 
less adequate surgeries for underrepresented minorities 
and socioeconomically disadvantaged patients? These are 
concerning observations that should be answered with 
future research.

The inclusion of wedge resection as a quality indicator 
is difficult to interpret in this study given the recent publi-
cation of JCOG0802 and CALB/Alliance 140503, which 
demonstrates no difference in overall survival between 
sublobar resection and lobectomy.10,11 It also returns us 
to the discussion of the three tenets of surgeon quality: 
a medically fit patient, a surgically resectable tumor, and 
an oncologic benefit from resection. It is possible that 
surgeons executed sound clinical judgment by offering a 
wedge resection to those patients who had reduced pulmo-
nary function and/or smaller tumors. In fact, most wedge 
resections were for tumors <2 cm. Defining surgeon qual-
ity without accounting for surgeon decision making has its 
limitations and reduces surgeons to technicians.

Similarly, the oft-debated R0 resection is arguably the 
heart of oncologic resection. As referenced in the discus-
sion portion of this study, the expanded IASLC criteria 
attempts to better account for resections with negative 
margin but high recurrence risk.7 This would appear to 
emphasize the biology of the disease, which must be 
accounted for during all stages of treatment. Inadequate 
or complete lack of lymph node sampling will fail to cap-
ture cases with more advanced disease, thus leading to 
inappropriate further management and disease-related out-
comes. However, factors outside of the surgeons’ control 
should be noted, such as extracapsular nodal extension and 
no metastasis to the highest resection mediastinal lymph 
node.

Quality measures are an attempt to capture intraopera-
tive performance but are reliant on ideals or ‘textbook’ 
definitions. Such standards may inadequately reflect the 
realities of the individual patients a surgeon encounters. 
Surgeon quality, when defined by measures that do not 
account for expected patient variation, should be regarded 
with some amount of skepticism.

Ray and colleagues should be applauded for undertak-
ing an important study evaluating surgeon quality for lung 
cancer resection. This study demonstrates that surgeon 
quality is associated with improved long-term survival. 
These surgeon-related factors can be intervened upon rela-
tively easily once identified and could contribute to an 
improvement in long-term survival in this population. The 
most suitable surgical resection affords the best chance at 
long-term survival. In the end, a surgeon’s understanding 
of the tenets of oncologic resection and ability to make 
the appropriate choices pre- and intraoperatively will con-
tinue to provide the best outcomes. While each surgeon 
is accountable for their decisions, a system for periodic 
evaluation could help identify those who deviate from rec-
ommended guidelines and plan for remediation.



693Three Tenets of Surgeon Quality: …          

DISCLOSURES  Catherine G. Pratt and Robert M. Van Haren 
declare no conflicts of interest.

REFERENCES

	 1.	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal 
A. Global cancer statistics 2018: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 countries. 
CA: Cancer J Clin. 2018;68(6):394–424. https://​doi.​org/​10.​3322/​
caac.​21492.

	 2.	 Ganti AK, Klein AB, Cotarla I, Seal B, Chou E. Update of inci-
dence, prevalence, survival, and initial treatment in patients 
with non-small cell lung cancer in the US. JAMA Oncol. 
2021;7(12):1824–32. https://​doi.​org/​10.​1001/​jamao​ncol.​2021.​
4932.

	 3.	 Jones GS, Baldwin DR. Recent advances in the management of 
lung cancer. Clin Med (Lond). 2018;18(Suppl 2):s41–6. https://​
doi.​org/​10.​7861/​clinm​edici​ne.​18-​2s-​s41.

	 4.	 Farjah F, Flum DR, Varghese TK, Symons RG, Wood DE. Sur-
geon specialty and long-term survival after pulmonary resection 
for lung cancer. Ann Thorac Surg. 2009;87(4):995–1006. https://​
doi.​org/​10.​1016/j.​athor​acsur.​2008.​12.​030.

	 5.	 Ferraris VA, Saha SP, Davenport DL, Zwischenberger JB. Tho-
racic surgery in the real world: does surgical specialty affect 
outcomes in patients having general thoracic operations? Ann 
Thorac Surg. 2012;93(4):1041–8. https://​doi.​org/​10.​1016/j.​athor​
acsur.​2011.​12.​061.

	 6.	 Ray MA, Akinbobola O, Fehnel C, et al. Surgeon quality and 
patient survival after resection for non-small-cell lung cancer. J 
Clin Oncol. 2023;41(20):3616–28. https://​doi.​org/​10.​1200/​JCO.​
22.​01971.

	 7.	 Travis WD, Dacic S, Wistuba I, et al. IASLC multidisciplinary 
recommendations for pathologic assessment of lung cancer 

resection specimens after neoadjuvant therapy. J Thorac Oncol. 
2020;15(5):709–40. https://​doi.​org/​10.​1016/j.​jtho.​2020.​01.​005.

	 8.	 National Comprehensive Cancer Network. NCCN Guidelines in 
Oncology: non-small cell lung cancer, Version 6.2020. Available 
at: https://​www.​nccn.​org/​profe​ssion​als/​physi​cian_​gls/​pdf/​nscl_​
blocks.​pdf. Accessed 25 Sep 2023.

	 9.	 Nissen AP, Vreeland TJ, Teshome M, et al. American College 
of Surgeons Commission on Cancer standard for curative-intent 
pulmonary resection. Ann Thorac Surg. 2022;113(1):5–8. https://​
doi.​org/​10.​1016/j.​athor​acsur.​2021.​05.​051.

	10.	Altorki N, Wang X, Kozono D, et al. Lobar or sublobar resection 
for peripheral stage IA non-small-cell lung cancer. N Engl J Med. 
2023;388(6):489–98. https://​doi.​org/​10.​1056/​NEJMo​a2212​083.

	11.	Saji H, Okada M, Tsuboi M, et  al. Segmentectomy versus 
lobectomy in small-sized peripheral non-small-cell lung can-
cer (JCOG0802/WJOG4607L): a multicentre, open-label, 
phase 3, randomised, controlled, non-inferiority trial. Lancet. 
2022;399(10335):1607–17. https://​doi.​org/​10.​1016/​S0140-​
6736(21)​02333-3.

	12.	Shapiro M, Swanson SJ, Wright CD, et al. Predictors of major 
morbidity and mortality after pneumonectomy utilizing the soci-
ety for thoracic surgeons general thoracic surgery database. Ann 
Thorac Surg. 2010;90(3):927–35. https://​doi.​org/​10.​1016/j.​athor​
acsur.​2010.​05.​041.

	13.	Khullar OV, Gillespie T, Nickleach DC, et al. Socioeconomic 
risk factors for long-term mortality after pulmonary resection for 
lung cancer: an analysis of more than 90,000 patients from the 
National Cancer Data Base. J Am Coll Surg. 2015;220(2):156–
68. https://​doi.​org/​10.​1016/j.​jamco​llsurg.​2014.​10.​009.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.1001/jamaoncol.2021.4932
https://doi.org/10.1001/jamaoncol.2021.4932
https://doi.org/10.7861/clinmedicine.18-2s-s41
https://doi.org/10.7861/clinmedicine.18-2s-s41
https://doi.org/10.1016/j.athoracsur.2008.12.030
https://doi.org/10.1016/j.athoracsur.2008.12.030
https://doi.org/10.1016/j.athoracsur.2011.12.061
https://doi.org/10.1016/j.athoracsur.2011.12.061
https://doi.org/10.1200/JCO.22.01971
https://doi.org/10.1200/JCO.22.01971
https://doi.org/10.1016/j.jtho.2020.01.005
https://www.nccn.org/professionals/physician_gls/pdf/nscl_blocks.pdf
https://www.nccn.org/professionals/physician_gls/pdf/nscl_blocks.pdf
https://doi.org/10.1016/j.athoracsur.2021.05.051
https://doi.org/10.1016/j.athoracsur.2021.05.051
https://doi.org/10.1056/NEJMoa2212083
https://doi.org/10.1016/S0140-6736(21)02333-3
https://doi.org/10.1016/S0140-6736(21)02333-3
https://doi.org/10.1016/j.athoracsur.2010.05.041
https://doi.org/10.1016/j.athoracsur.2010.05.041
https://doi.org/10.1016/j.jamcollsurg.2014.10.009

	Three Tenets of Surgeon Quality: Medically Fit Patient, Surgically Resectable Tumor, and Oncologic Benefit from Resection
	References




