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BACKGROUND
• Operating room (OR) efficiency affects patients, surgeons, and 

staff, and is important for health care cost containment. 

• Specialties such as hand surgery that rely on a large volume of 
relatively short procedures are particularly vulnerable to delays 
outside of surgical time, including increased turnover and surgical 
preparatory times. 

• Another source of OR inefficiency is misatch between estimated 
and actual surgical case duration. ORs ending earlier than 
expected represent a wasted resource, while rooms running late 
may cause cancellations, costly overtime expenses, and patient 
dissatisfaction. 

RESULTS
• 1,544 cases were included. Mean delta case time was 4.5 

minutes. In the univariate analysis, surgeon, the presence of a 
block, ASA score, whether the case was first start, and location 
(ambulatory center vs. hospital) were significant. In the 
multivariate analysis, the presence of a block and surgical 
location remained significant. 

• In the control chart analysis, the expected variability of the detla
case time was very high; for short cases, it ranged from -40 to 
+66 minutes, exceeding the expected case time. The expected 
variability increased with increasing case time, but was 
substantial even for short cases. 

METHODS (1)
• Administrative data was collected on all elective hand and upper 

extremity surgical procedures performed at a single academic 
medical center of a six month time period (11/2016-5/2017).

• The primary outcome of interest was the “delta case time” 
(scheduled surgical case time minus actual case time). 
Estimated surgical time was drawn from the OR schedule. At our 
institution, this estimation is generated by the surgeon, and 
modified by the OR staff at their discretion. Actual case time was 
the time from the patient entering the OR to leaving the room. 

• Independent variables included surgeon, anesthesia type, 
surgery location, whether the procedure was first case of the 
day, and ASA class. Univeriate and multivariate analyses were 
performed to assess which factors predicted detla case time.

OBJECTIVE
The purpose of this study was to determine the accuracy of 
surgical case time estimation at our institution and identify 
patient and surgical factors that may lead to mismatch between 
scheduled and realized case duration in hand surgery. 

Figure 1: Shewhart control 
chart analysis for a 

representative month of 
surgical cases, demonstrating 

high expected variability. 

METHODS (2)
• Additional statistical analysis was performed using Shewhart

control charts, a graphical statistical tool commonly used in 
industry to determine predicted variability compared to special 
cause events.The control chart has three main components: (1) a 
center line or average of the process, (2) an upper control limit 
(UCL), and (3) a lower control limit (LCL). The control limits result 
from calculations that define the boundaries of the variation that is 
assignable to the system and is predictable variation. 

• Control charts were made and analyzed for four different 
subgroups: a one month sample of all hand cases, and three 
subgroups based on estimated case duration: short (<60 
minutes), medium (60-90 minutes), and long (>90 minutes). 

CONCLUSIONS
• The present study demonstrated that at our institution, hand 

surgery case duration is underestimated on average by only 4.5 
minutes. While this may initially seem like a well functioning 
system, further analysis reveals the variability to be exceedingly 
high. We identified several factors that are significantly related 
with the delta case time, including the presence of a block. 

• The current OR scheduling process is inadequate; this area must 
be further studied to identify possible areas of improvement in 
surgical efficiency. 

Table 1: Shewhart control chart analyses for 4 
different surgical groups. All values in minutes. 

UCL = upper control limit; LCL = lower control limit. 
Group UCL LCL Variability

All cases (1 month) 82 -69 151
Short (<60 mins) 66 -40 106

Medium (60-90 mins) 98 -86 184
Long (>90 mins) 149 -133 282
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