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Purpose: Racial disparities of surgical outcomes have been demonstrated for a variety of operations.
We sought to determine whether minority status is associated with disparate care for adrenalectomy.

Methods: This study is a retrospective database review of the Collaborative Endocrine Surgery
Quality Improvement Program (CESQIP) from January 1, 2014 through April 30, 2018. Primary
outcome was complication rate. Secondary outcomes were length of stay and surgeon experience.
Minority status was defined as Black or Hispanic and outcomes were compared with White patients.

Results: For the study period, 1141 patients who underwent adrenalectomies were included, of whom
69.9% were White and 22.6% minority. The minority patients were significantly younger with higher
rates of diabetes mellitus. Minority patients had higher rates of complication and longer length of
stay. Minority patients were more likely to have an adrenalectomy by a low-volume surgeon. In mul-
tivariate logistic regression, minority status remained associated with complication rate.

Conclusions: Minority patients undergoing adrenalectomy have higher rates of complication and
longer lengths of stay when controlling for common comorbidities. Minority patients have decreased
access to high-volume surgeons.
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Adrenalectomy has increased by nearly 50% over the past 2 decades [1]. This increase is
likely due to frequent use of computed tomography (CT) imaging as well as to the rise of the
laparoscopic transabdominal and retroperitoneal approaches [2]. Adrenalectomy has been
shown to be a safe procedure with a less than 1% mortality rate [3]. However, complication
rates range from 3.6% to 20%, which has prompted investigation of factors associated with
adverse outcomes after adrenalectomy [3, 4]. These include wound infection or dehiscence
(1%), cardiac events (2%), bleeding (3%), and urologic complications (5%) [3].

Health disparities have been implicated as an important factor with regard to poor health
care access and worse surgical outcomes for several conditions in the United States [4-7].
Race has been suggested as an important variable when studying treatment disparities in
a range of conditions, including colorectal cancer, breast cancer, cardiac surgery, and ortho-
pedic surgery [8-14].

Disparity studies are relevant to surgeons who treat endocrine pathology. A national da-
tabase study with 16 878 patients found that Black patients had a greater overall compli-
cation rate, at 4.9% compared with 3.8% in White patients, after thyroidectomy. This same

Abbreviations: BMI, body mass index; CESQIP, Collaborative Endocrine Surgery Quality Improvement Program; CT, computed
tomography.
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study also found that Whites were more likely to receive an operation from the highest-
volume surgeons [15]. A study that included 3144 adrenalectomies found that patients who
were treated by high-volume surgeons had a 1.6 day shorter length of hospital stay and that
Black race was associated with seeing a low-volume surgeon [3, 16].

For all patients undergoing adrenalectomy, surgeon volume has been associated with
improved outcomes. A large study of 6712 patients using a national database established
that a volume threshold of 6 or more adrenalectomies per year, irrespective of training
route, is associated with better outcomes. This study also found that high-volume surgeons
perform surgery at $1659 lower cost, have a 3-day shorter median hospital stay, fewer uro-
logic complications (2% versus 5%) and decreased in-hospital mortality (0.6% versus 2.4%)
[3]. These studies have raised questions in the discipline of endocrine surgery about patient
access to high-volume surgeons, procedure cost, and the role of the American Association of
Endocrine Surgeons in decreasing health inequities in the United States.

1. Methods and Materials

The Collaborative Endocrine Surgery Quality Improvement Project (CESQIP) was
created to evaluate surgical outcomes for endocrine procedures. Designed by the American
Association of Endocrine Surgeons, CESQIP is a Centers for Medicare and Medicaid
Services Qualified Clinical Data Registry. Beginning in 2012, CESQIP includes aggregate
self-reported data from 53 centers in the United States who have opted in for data aggre-
gation. Because this database is unique to endocrine surgical conditions and operations,
reported variables are relevant to the care of adrenalectomy patients. This robust data
set includes patient demographic information, including age, sex, and race, as well as
important clinical variables, including tumor size, hormone functionality, medical center,
region, and surgeon volume.

This study is a retrospective database review using the CESQIP database. Patient
demographic and clinical variables were queried, including age, gender, race, surgeon
volume, body mass index (BMI), comorbidities of hypertension or diabetes mellitus, pre-
operative diagnosis, presence of adrenal nodule, indication for surgery other than ad-
renal nodule (for example refractory Cushing disease or dominant aldosterone secretion
without discrete nodule), adrenal nodule size, hormonal functionality, primary versus
remedial surgery, open versus laparoscopic, transabdominal versus retroperitoneal ap-
proach, multi-organ resection, laterality, duration of surgery, capsular disruption, vis-
ceral injury, hemorrhage requiring transfusion, pathology, length of stay, emergency
department visit, readmission, mortality, unplanned reoperation, complications, length
of follow-up, and recurrence of disease. Patients are classified as sporadic or hereditary
disease based on known mutation for Von Hippel-Lindau, multiple endocrine neoplasia
type 1 or 2, Carney syndrome, neurofibromatosis, or succinate dehydrogenase. The data
set has a unique identifier for primary surgeon. This was used to calculate surgeon expe-
rience, which was defined as high-volume if an average of 6 or more adrenalectomies per
year were reported by a surgeon during the study years. This study was approved by the
University of Nebraska, institutional review board.

Variables were analyzed with chi-square, Fisher’s exact, Kruskal-Wallis, and Student
t test for univariate analysis. Logistic regression was performed for multivariable anal-
ysis. Primary outcome studied was complication following adrenalectomy. Secondary
outcomes included length of stay and surgeon experience. We dichotomized length of stay
as less than 2 days versus greater than or equal to 2 days. Surgeon experience was also
dichotomized; those reporting a mean of 6 or more adrenalectomies per study year were de-
fined as high-volume surgeons compared with those who performed a mean of fewer than
6 adrenalectomies per study year. Racial minority was reported as Black, Hispanic, Asian,
and other, with White race as the reference variable. STATA version 15 (Statacorp, Texas)
was used for all statistical analyses.
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2. Results

During the study years, 1141 adrenalectomy cases were available for analysis from 53
participating CESQIP sites (Table 1). Within this data set, 258 (23%) were identified as
minorities, which included Black, Hispanic, Asian, and other. Asian and other races were
not included in the univariate or multivariate disparity analysis due to a small sample size
of only 86 patients in these categories, with 59 unknown race and 27 Asian. Women made up
60% of the patient population and were equally represented in White and minority groups.
Minority patients were significantly younger than Whites, with a mean age of 47.8 years
versus 54.0 years (P < 0.001). Minority status was associated with a greater rate of dia-
betes, with 31.4% versus 23.3% in Whites (P < 0.01). White and minority patients were not
significantly different with respect to BMI, hypertension, presence of adrenal nodule, or
adrenal nodule size. Follow-up was not different for the minority group compared with the
White group.

The indications for adrenal surgery were studied. Minority patients were less likely
to have a nonfunctioning nodule (11.2% compared with 17.2% in Whites, P = 0.023)
Hyperaldosteronism was a more frequent indication for adrenalectomy in minority patients,
with 27.5% compared with 17.2% in White patients (P < 0.001). There was no difference in
other indications between the groups (Table 2).

Minority patients were significantly more likely to have an intraoperative hypertensive
crisis (P = 0.007). White patients were more likely to be treated by a high-volume surgeon
at 79.9%, compared with only 57.8% of minority patients (P < 0.001). These findings are in-
cluded in Table 3. The groups did not differ on final pathology type for malignant diseases
of the adrenal gland (Table 4). Findings included 39 patients diagnosed with adrenocortical
carcinoma. There were no differences between the groups in American Joint Committee on
Cancer stage at the time of surgery.

Minority patients experienced longer lengths of stay and a slightly greater rate of
complications compared with Whites. Minority patients were more likely to have any compli-
cation with univariate analysis (Table 5). White patients were more likely to be discharged
from the hospital in less than 2 days compared with minority patients (P < 0.001). No
differences were found between groups with respect to open conversion of laparoscopic
procedures, readmission rates, or mortality. Multivariable logistic regression showed that
minority patients were more likely to experience any complication after adrenalectomy
when controlling for common comorbidities, age, BMI, and surgeon volume (P < 0.0001).

3. Discussion

Health inequalities continue to be a significant issue for surgical patients in the United
States. Poorer overall health and decreased life span for those of minority race has been

Table 1. Clinical and Demographic Factors of Adrenalectomy Patients

Variable All White Minority P value
Patients, n n=1141 n="797 n =258

Female, n (%) 689 (60.4) 484 (60.7) 157 (60.9) 0.971
Age, years, mean (SD) 52.4 (14.4) 54.0 (13.9) 47.8 (14.5) <0.001
BMI >40 (n) 173 (15.2) 127 (15.9) 35 (13.6) 0.351
Hypertension, n 811 (71.1) 560 (70.3) 192 (74.4) 0.2
Diabetes mellitus, n 283 (24.8) 186 (23.3) 81 (31.4) 0.01
Adrenal nodule, n 1035 (90.7) 725 (91.0) 232 (89.9) 0.616
Nodule size, cm (SD) 4.01 (2.82) 4.05 (2.80) 3.92 (2.98) 0.5412
Sporadic disease, n (%) 1072 (94.0) 745 (93.5) 239 (92.6) 0.64
Length of follow-up, months (SD) 2.5 (3.5) 2.6 (3.6) 2.1(3.3) 0.1841

Abbreviations: BMI, body mass index; SD, standard deviation.
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Table 2. Indication for Adrenalectomy

All White Minority

Variable n=1141 n="797 n =258 P value
Nonfunctioning adrenal mass, n (%) 185 (16.2) 137 (17.2) 29 (11.2) 0.023
Hyperaldosteronism, n (%) 237 (20.8) 140 (17.6) 71 (27.5) 0.001
Cushing syndrome, n (%) 182 (16.0) 131 (16.4) 43 (16.7) 0.931
Pheochromocytoma, n (%) 282 (24.7) 212 (26.6) 57 (22.1) 0.149
Paraganglioma, n (%) 30 (2.6) 16 (2.0) 10 (3.9) 0.092
Adrenocortical carcinoma, n (%) 40 (3.5) 35 (4.4) 4 (1.6) 0.099
Metastatic disease, n (%) 65 (5.7) 45 (5.6) 13 (5.0) 0.710
Myelolipoma, n (%) 21 (1.8) 11 (1.4) 7(2.7) 0.151
Cushing disease, n (%) 33 (2.9 25 (3.1) 8(3.1) 0.977
Other, n (%) 66 (5.8) 45 (5.5) 16 (6.2) 0.681
Table 3. Operative Factors

Variable All White Minority P Value
Primary adrenalectomy, n (%) 1089 (95.4) 751 (94.2) 249 (96.5) 0.175
Hemorrhage requiring transfusion, n (%) 29 (2.5) 20 (2.5) 8(3.1) 0.609
Conversion to open, n (%) 28 (2.5) 15 (1.9) 10 (3.9) 0.089
Visceral injury, n (%) 19 (1.7) 14 (1.8) 3(1.2) 0.776
Hypertensive crisis, n (%) 10 (0.9) 4 (0.5) 6 (2.3) 0.007
Operative time >2 hours, n (%) 622 (54.5) 444 (55.7) 130 (50.4) 0.136
Laparoscopic, n (%) 998 (87.5) 684 (85.8) 233 (90.3) 0.063
High-volume surgeon, n (%) 838 (73.4) 637 (79.9) 149 (57.8) <0.001

Note: High-volume surgeon defined as performing 26 adrenalectomies annually in this data set averaged over all
years reporting.

Table 4. Malignant Pathology Following Adrenalectomy

Variable All White Minority P Value
Adrenocortical carcinoma, n (%) 39 (3.4) 33 (4.1) 5(1.9) 0.313
Malignant pheochromocytoma, n (%) 13 (1.1) 10 (1.3) 3(1.2) 0.313
Metastatic disease, n (%) 25 (2.2) 18 (2.3) 6 (2.3) 0.313
Lymphoma, n (%) 2(0.2) 1(0.1) 1(0.4) 0.313
Other, n (%) 6 (0.5) 6 (0.8) 0 (0) 0.313

attributed to housing, nutrition, socioeconomic status, and environment [17, 18]. Minority
race or may predispose to lower quality of health care, largely driven by reduced access to
care [19, 20]. Studying factors associated with health disparities may allow for a better un-
derstanding of health care delivery and over time allow for system improvements. Our data
suggest that minority patients have less access to high-volume surgeons and experience
higher rates of complication for adrenalectomy.

Disparities emanate from a complex network of health care factors, including demo-
graphics, socioeconomic status, insurance status, access to care, and sociologic factors in-
cluding education, language, and culture. Culturally inappropriate care or implicit racial
bias may be responsible for these disparities. Implicit racial bias has been shown to impact
care with decreased referral of Black patients compared with Whites for cardiac catheter-
ization in the setting of acute chest pain [8, 21]. This finding was replicated in our study,
suggesting minority patients have disparate access to high-volume adrenal surgeons. A dif-
ference in access to high-volume surgeons implies that White patients with an indication


https://doi.org/10.1210/jendso/bvaa110

doi: 10.1210/jendso/bvaall0 | Journal of the Endocrine Society | 5

Table 5. Complications

Variable All White Minority P Value
Any complication, n (%) 52 (4.6) 30 (3.8) 19 (7.4) 0.025
Unplanned reoperation, n (%) 5(0.4) 3(0.4) 0 (0) 0.573
Emergency department visit, n (%) 70 (6.1) 44 (5.5) 20 (7.8) 0.229
Readmission, n (%) 39 (3.4) 27 (3.4) 9 (3.5) 1
Mortality, n (%) 7(0.6) 4(0.5) 3(1.2) 0.371
Heart attack, n (%) 2(0.2) 1(0.11) 1(0.41) 1
Surgical site infection, n (%) 4(0.4) 2(0.32) 2(0.82) 1
Pulmonary embolism, n (%) 3(0.3) 2(0.32) 1(0.41) 1
Deep venous thrombosis, n (%) 2(0.2) 1(0.1) 0 (0) 1
Sepsis, n (%) 2(0.2) 0 (0) 2(0.82) 0.152
Cardiac arrest, n (%) 4(0.4) 2(0.32) 2(0.82) 1
Renal failure, n (%) 2(0.2) 1(0.1) 1(0.41) 1
Pneumonia, n (%) 2(0.2) 0 (0) 2 (0.82) 0.152
Ventilator, n (%) 4(0.4) 3(0.43) 1(0.41) 1
Coma, n (%) 2(0.2) 1(0.1) 1(0.41) 1
Transfusion, n (%) 6 (0.5) 5(0.64) 1(0.41) 0.381
Other complication, n (%) 30 (26.3) 17 (21.3) 11 (4.3) 1
Hernia, n (%) 2(0.2) 2(0.32) 0(0) 1

for an adrenalectomy are more often under the care of surgeons who may be more accurate
in diagnosis, more facile in operative technique, and provide higher quality aftercare [22].
While this is a proxy for quality care, prior studies have suggested that patients do benefit
from care under high-volume surgeons [11, 12]. Additionally, White patients were more
likely to have a nonfunctional mass as an indication for adrenalectomy, while minority
patients were more likely to have a functional aldosterone-producing adenoma. The dis-
parity in indication for surgery with functional aldosterone-producing adenoma may be
attributable to the lower proportion of adrenalectomy for nonfunctional masses driving
the difference. Alternatively, minority patients may have more frequent evaluation for sec-
ondary hypertension due to higher prevalence of hypertension in these populations. The
disparity in surgery for nonfunctional masses may be attributed to overall access or fol-
low-up for cross-sectional imaging, as nonfunctional masses are more likely to be discovered
incidentally on imaging for other indications. Alternatively, these findings may suggest that
White patients have nonfunctional masses removed more frequently than may be necessary,
as most of these were benign. Decreased access to high-volume surgeons may be related to
decreased health literacy, geographic factors, or referral patterns. Without directly studying
these factors, it is difficult to surmise exactly why minority patients are more likely to be
under the care of low-volume adrenal surgeons.

Volume-outcome relationships may underlie the differences in complication rates for mi-
nority patients [23]. In our study, minority patients were also found to have more overall
complications, consistent with findings from previous studies. Our study found a difference
with respect to surgeon volume, which may drive the differences in overall complications.
However, differences in overall complication rates were significant, even after controlling
for surgeon volume and common comorbidities, including diabetes, which was higher in the
minority group. There were, however, no significant differences with regard to mortality or
hospital readmission rates. While not directly studied in this analysis, it is reasonable to
assume that the overall cost of care may have been higher in the minority group, given the
increased length of hospital stay as shown in prior studies [24].

Minority patients were more likely to experience a hospitalization of greater than
2 days according to our analysis. The similar rates of readmission in this study suggests
that White patients were not discharged from the hospital prematurely. Multivariate anal-
ysis confirmed that this difference persisted when controlling for complications. Cultural
differences, education, and caregiver support may play a role in this difference. Additionally,
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while not a significant difference, minority patients did have higher rates of conversion to
open adrenalectomy, which does increase length of stay and complication rates and may be
contributing to the significant differences identified in these areas.

Despite a younger mean age, the minority group had an increased rate of diabetes, which
1s widely known to contribute to complications in postoperative patients [13]. Logistic re-
gression analysis did, however, control for diabetes and other common comorbidities and
showed that minority patients still experienced more complications following adrenalectomy.
This suggests that an increased rate of diabetes would not account for more complications
in this population.

The significance of our overall findings suggests that Black and Hispanic patients had
less access to higher-volume surgeons and more overall complications, suggesting a signifi-
cant disparity when faced with the need for adrenalectomy. While our larger data aggregate
in Table 1 included all minority patients, our disparity analysis did not include Asian and
other minority patients and therefore findings should not be generalized to these groups.
We did not include these groups due to insufficient representation.

There are notable limitations in this study. Some potentially important variables were
not studied, including geographic region, household income, or insurance status. In addi-
tion to lack of insurance status or payer as a variable, type of practice or hospital location
(such as academic medical center versus community hospital) is also not available. Other
limitations include this study’s retrospective design, the degree of which the CESQIP da-
tabase represents the true United States population of both patients and surgeons, and
the inherent biases present in any database. Although CESQIP contains a limited propor-
tion of adrenalectomies performed in the United States, the data set provides disease- and
procedure-specific data that would not be available from an alternate registry that may en-
compass a higher proportion of patients. This study also has a short duration of follow-up,
which may miss delayed complications such as hernias and inaccurately measure survival.
Use of registry data also limits our ability to assess the degree of multidisciplinary care pro-
vided by endocrinology, medical or radiation oncology, anesthesia, or critical care providers,
which may impact patient outcomes particularly related to perioperative events such as
hypertensive crisis.

Further research should focus on determining whether race is a proxy for geographic re-
gion, household income, or insurance status. Due to an overall low sample size, we were un-
able to include Asian and other minority patients in our disparity analysis. The inability to
generalize data to these groups suggests that more time is needed to include these minority
groups in subset analyses for adrenalectomy.

4. Conclusion

Minority patients undergoing an adrenalectomy have higher rates of complications and
increased lengths of stay than their White counterparts, even when controlling for common
medical comorbidities. This study mirrors others showing a common trend that suggests
disparities in care.

Minority patients were also found to have less access to high-volume adrenal surgeons.
Access 1s multifactorial, as is any proposed solution. The complex employer-based health
care system in the United States as well as regional demographics represent just two of the
many reasons that we may see these trends in care.

Further study is warranted to assess and address the etiology of these disparities. Only
after fully understanding the etiology of remaining disparities can we focus on solutions to
improve equitable distribution of care and diminish disparities in clinical outcomes.

Acknowledgments

Financial Support: This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.


https://doi.org/10.1210/jendso/bvaa110

doi: 10.1210/jendso/bvaall0 | Journal of the Endocrine Society | 7

Author Contributions: S.H. prepared the manuscript; J.S. performed study design and manu-
script critical review; A.F. performed study design, statistical analysis, and manuscript critical review.

Additional Information

Correspondence: Abbey L. Fingeret, MD, MHPTT, FACS, University of Nebraska Medical
Center, Department of Surgery. 986880 Nebraska Medical Center, Omaha, NE 68198-6880. E-mail:
abbey.fingeret@unme.edu

Disclosure Summary: The authors declare that they have no conflict of interest.

Compliance With Ethical Standards: This database review was approved by the Institutional
Review Board. This article does not contain any studies with human participants performed by any of
the authors. Informed consent was not needed for this study.

Data Availability: Restrictions apply to the availability of data generated or analyzed during
this study to preserve patient confidentiality or because they were used under license. The corre-
sponding author will on request detail the restrictions and any conditions under which access to some
data may be provided.

References

1. Saunders BD, Wainess RM, Dimick J B, Upchurch GR, Doherty GM, Gauger PG. Trends in utilization of
adrenalectomy in the United States: have indications changed? World J Surg. 2004;28(11):1169-1175.

2. Carr AA, Wang TS. Minimally invasive adrenalectomy. Surg Oncol Clin N Am. 2016;25(1):139-152.

3. Anderson KL dJr, Thomas SM, Adam MA, et al. Each procedure matters: threshold for surgeon
volume to minimize complications and decrease cost associated with adrenalectomy. Surgery.
2018:163(1):157-164.

4. Limberg J, Ullmann TM, Gray KD, et al. Laparoscopic adrenalectomy has the same operative risk as
routine laparoscopic cholecystectomy. J Surg Res. 2019;241:228-234.

5. Daraei P, Moore CE. Racial disparity among the head and neck cancer population. J Cancer Educ.
2015;30(3):546-551.

6. Jaruvongvanich V, Assavapongpaiboon B, Wong L. Racial/ethnic disparities in gallbladder cancer
receipt of treatments. o Gastrointest Oncol. 2018;9(2):348-353.

7. Harari A, Li N, Yeh MW. Racial and socioeconomic disparities in presentation and outcomes of well-
differentiated thyroid cancer. J Clin Endocrinol Metab. 2014;99(1):133-141.

8. Ahuja N, Chang D, Gearhart SL. Disparities in colon cancer presentation and in-hospital mortality
in Maryland: a ten-year review. Ann Surg Oncol. 2007;14(2):411-416.

9. Doubeni CA, Field TS, Buist DS, et al. Racial differences in tumor stage and survival for colorectal
cancer in an insured population. Cancer. 2007;109(3):612-620.

10. Martinez SR, Chen SL, Bilchik AdJ. Treatment disparities in hispanic rectal cancer patients: a SEER
database study. Am Surg. 2006;72(10):906-908.

11. Hravnak M, Ibrahim S, Kaufer A, Sonel A, Conigliaro J. Racial disparities in outcomes following cor-
onary artery bypass grafting. J Cardiovasc Nurs. 2006;21(5):367-378.

12. Yeung M, Kerrigan J, Sodhi S, et al. Racial differences in rates of aortic valve replacement in patients
with severe aortic stenosis. Am J Cardiol. 2013;112(7):991-995.

13. Singh JA, Lu X, Rosenthal GE, Ibrahim S, Cram P. Racial disparities in knee and hip total joint
arthroplasty: an 18-year analysis of national Medicare data. Ann Rheum Dis. 2014;73(12):2107-2115.

14. Tammemagi CM. Racial/ethnic disparities in breast and gynecologic cancer treatment and outcomes.
Curr Opin Obstet Gynecol. 2007;19(1):31-36.

15. Sosa JA, Mehta PJ, Wang TS, Yeo HL,, Roman SA. Racial disparities in clinical and economic outcomes
from thyroidectomy. Ann Surg. 2007;246(6):1083-1091.

16. Noureldine SI, Abbas A, Tufano RP, et al. The impact of surgical volume on racial disparity in thyroid
and parathyroid surgery. Ann Surg Oncol. 2014;21(8):2733-2739.

17. Lantz PM, House JS, Lepkowski JM, Williams DR, Mero RP, Chen J. Socioeconomic factors, health
behaviors, and mortality: results from a nationally representative prospective study of US adults.
JAMA. 1998;279(21):1703-1708.

18. Sorlie PD, Backlund E, Keller JB. US mortality by economic, demographic, and social characteristics:
the National Longitudinal Mortality Study. Am JJ Public Health. 1995;85(7):949-956.

19. Fiscella K, Franks P, Gold MR, Clancy CM. Inequality in quality: addressing socioeconomic, racial,
and ethnic disparities in health care. JAMA. 2000;283(19):2579-2584.


https://doi.org/10.1210/jendso/bvaa110
mailto:abbey.fingeret@unmc.edu?subject=

8 | Journal of the Endocrine Society | doi: 10.1210/jendso/bvaal10

20.

21.

22.

23.

24.

Andrulis DP. Access to care is the centerpiece in the elimination of socioeconomic disparities in
health. Ann Intern Med. 1998;129(5):412-416.

Schulman KA, Berlin JA, Harless W, et al. The effect of race and sex on physicians’ recommendations
for cardiac catheterization. N Engl J Med. 1999;340(8):618-626.

Park HS, Roman SA, Sosa JA. Outcomes from 3144 adrenalectomies in the United States: which
matters more, surgeon volume or specialty? Arch Surg. 2009;144(11):1060-1067.

Liu JH, Zingmond DS, McGory ML, et al. Disparities in the utilization of high-volume hospitals for
complex surgery. JAMA. 2006;296(16):1973-1980.

Hauch A, Al-Qurayshi Z, Kandil E. The effect of race and socioeconomic status on outcomes following
adrenal operations. J Surg Oncol. 2015;112(8):822-827.


https://doi.org/10.1210/jendso/bvaa110

