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The relationship between volume and outcome has been studied for decades. Countless 

studies have demonstrated better postoperative outcomes with higher volume, but the 

presence and magnitude of this relationship is widely variable across procedures and 

patients, indicating it is not a generalizable concept.1,2 In evaluating this association, much 

of the focus has been on the individual surgeon and the hospital.3 However, less is known 

about the contribution of the other members of the surgical team.

In this issue of JAMA Surgery, Hallet et al.4 seek to determine if there is an association 

between anesthesiology provider volume and adverse perioperative outcomes at regionalized 

centers in Canada. Using retrospective data from a population-based registry, they found 

that care by a high-volume anesthesiologist was independently associated with lower risk of 

90-day major morbidity and unplanned ICU admission in patients undergoing hepatectomy, 

pancreatectomy, and esophagectomy for cancer.

This study addresses several important points. Many often overlook the fact that surgery is a 

team sport, requiring the coordinated effort of an experienced team to optimally take care of 

complex surgical patients. This applies to both what occurs inside and outside the operating 

room. Though the importance of anesthetic management has long been recognized, the 

significance of the individual anesthesiologist expertise in specific surgeries has not been 

well established. Thus, we must applaud Hallet et al. for shedding light on this topic.

Nevertheless, the decades old critiques regarding volume-outcome relationship as it relates 

to surgeons are equally relevant when examining anesthesiologist’s care. We need to 

recognize that what’s more important are the underlying processes and mechanisms driving 

the improved outcomes.5 As the authors correctly pointed out, volume likely serves as a 

proxy for factors such as experience, processes of care, multidisciplinary team organization, 

and technical skills, to name a few. For example, procedure-specific intraoperative 

resuscitation and transfusion has been shown to impact postoperative outcomes.6 Such 

practices and attributes that come from experience may be easier to identify and replicate in 

anesthesiology, to improve outcomes for all irrespective of volume.
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Finally, we must critically examine the merits of policies which regulate patient care based 

solely on volume. Although a useful proxy for quality, there are certainly unintended 

consequences such policies may have, including limiting access to care and impacting the 

training of the next generation of high-quality providers. Additionally, it’s unclear how we 

can define the point at which “high-volume” equates to improved outcomes. This study 

demonstrates that despite regionalizing cancer surgery and standardizing surgeon/institution 

volume, accreditation, and care pathways, wide variation in outcomes remained, partially 

explained by anesthesiology care. While we commend Hallet et al. for their methodically 

rigorous and thought-provoking study, much work needs to be done to uncover the true 

underlying factors leading to improved outcomes.

References

1. Kizer KW. The Volume–Outcome Conundrum. New England Journal of Medicine. 
2003;349(22):2159–2161.

2. Bilimoria KY, Bentrem DJ, Talamonti MS, Stewart AK, Winchester DP, Ko CY. Risk-based 
selective referral for cancer surgery: a potential strategy to improve perioperative outcomes. Ann 
Surg2010;251(4):708–716. [PubMed: 19898231] 

3. Birkmeyer JD, Stukel TA, Siewers AE, Goodney PP, Wennberg DE, Lucas FL. Surgeon Volume and 
Operative Mortality in the United States. New England Journal of Medicine. 2003;349(22):2117–
2127.

4. Julie Hallet AJ, turgeon Alexis F., McIsaac Daniel, Eskander Antoine, Zuckerman Jesse, Zuk 
Victoria. The association between anesthesia provider-volume and short-term outcomes in complex 
gastrointestinal cancer surgery: a population-based analysisJAMA Surgery. 2021

5. Merkow RP, Bilimoria KY. A common question revisited: can differences in clinical severity explain 
the volume-outcome relationship?Surgery. 2010;147(5):610–611. [PubMed: 20403514] 

6. Fischer M, Matsuo K, Gonen M, et al.Relationship between intraoperative fluid administration 
and perioperative outcome after pancreaticoduodenectomy: results of a prospective randomized 
trial of acute normovolemic hemodilution compared with standard intraoperative management. Ann 
Surg2010;252(6):952–958. [PubMed: 21107104] 

Joung et al. Page 2

JAMA Surg. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	References

