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• With increasing popularity of robotic adrenalectomies (RA), 

conversion from robotic to open adrenalectomy (OA) becomes 

increasingly relevant.

• Factors associated with conversion from RA to OA and 

implications of conversion are not well-defined.

• Objective: To identify factors associated with conversion from 

robotic to open adrenalectomy, factors associated with 

postoperative residual tumor after RA, and to compare overall 

survival (OS) between converted and nonconverted patients.

Data Collection:

• The National Cancer Database (2004-2022) was queried for 

patients undergoing RA for malignancy.

Statistical Analysis: 

• Performed using IBM SPSS Statistics, version 29.

• Descriptive statistics were used to compare converted and non-

converted patients as well as patients with postoperative residual 

tumor versus those without.

• Chi-square or Fisher's exact tests were used for categorical 

variables and independent-sample t-tests or Mann-Whitney U tests 

were used for continuous variables.

• Univariate and multivariate logistic regression analyses were used 

to identify characteristics associated with conversion and 

postoperative residual tumor.

• OS was compared between converted and non-converted 

patients  using the Kaplan-Meier method. Subgroup stratification 

by tumor histology was also performed.

• High-grade and increasing tumor diameter were associated with RA 

to OA conversion.​

• Tumor histology was NOT associated with RA to OA conversion.

• Advanced-stage and high-grade tumors were associated with 

postoperative residual tumor after RA.​

• Conversion from RA to OA had negative implications with regards to 

mortality in patients with ACC and rare adrenal tumors.

• Increasing tumor diameter is associated with RA to OA 

conversion, as seen in studies looking at LA to OA conversion.

• Although definitively identifying adrenal tumor grade is not 

common preoperatively, increasing attention to CT findings may 

assist with choosing the most appropriate surgical approach.

• RA may be more suitable than LA for pheochromocytoma 

removal.

• Because RA to OA conversion is associated with reduced OS in 

certain patient groups, it becomes essential to identify patients at 

increased risk of conversion.

• Increasing consideration should be given to performing RA for 

patients with ACC and rare adrenal tumors.
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• Of 737 RA patients, 5.7% (42) underwent conversion to OA.

• High grade (III and IV) and increasing tumor diameter were 

associated with conversion. 

• Conversion likelihood increased by 50% and 100% when the largest 

tumor diameter was greater than 2.3cm and 4cm, respectively.

• Advanced stage (III and IV) and high grade (III and IV) tumors 

were associated with postoperative residual tumor.

• Overall survival was significantly decreased among converted 

patients with ACC and rare adrenal tumors compared to 

nonconverted counterparts.

RESULTS CONTINUED

Table I. Variables Associated with RA to OA Conversion in Multivariate Analysis

Table II. Variables Associated with Postoperative Residual Tumor in Multivariate Analysis

Figure 1. Kaplan-Meier curves comparing overall survival stratified by surgical approach (Robotic Assisted vs. Robotic Converted to Open) (A) Overall survival for the entire 
cohort (B) Survival for patients with Adrenal Cortical Carcinoma (C) Survival for patients with Pheochromocytoma (D) Survival for patients with other histological subtypes

RESULTS CONTINUED

Variable Level Odds Ratio P-Value

Tumor Grade Low Grade (I & II) Reference

High Grade (III & IV) 4.202 0.005

Tumor Stage Early Stage (I & II) Reference

Advanced Stage (III & IV) 3.993 < 0.001

Variable Level Odds Ratio P-Value

Tumor Grade Low Grade (I & II) Reference

High Grade (III & IV) 5.460 0.017

Tumor Size N/A 1.014 0.046
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