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Purpose  
To determine if use of nerve blocks during rotator cuff repairs will result in an overall 
improvement of post-operative pain and reduction of time spent in the post-anesthesia 
care unit (PACU) without any increases in avoidable emergency department (ED) or 
urgent care (UC) visits within 7 and 30 days. 

Methods  
A large integrated health system was queried for all rotator cuff repairs conducted 
between January 1, 2016 and December 31, 2017 and separated into two groups: general 
anesthesia only or general anesthesia with an additional nerve block. Maximal pain 
scores in the PACU, time spent in the PACU and avoidable visits to the ED/UC within 7 
and 30 days were recorded and compared. 

Results  
A total of 3,128 patients undergoing rotator cuff repair were included (39.5% received 
general anesthesia with a nerve block). The use of an additional nerve block was 
associated with a 1.3 (p < 0.001) point reduction in maximum reported pain scores and a 
15.7 (11.9%, p < 0.001) minute reduction in PACU time per patient. Furthermore, there 
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was no statistically significant difference in avoidable ED/UC visits within 7 (p = 0.432) 
and 30 (p = 0.454) days between groups. 

Conclusion  
The use of a nerve block in addition to general anesthesia was associated with a 
significant reduction in maximum pain scores and time spent in the PACU with no 
increases in avoidable ED/UC visits within 7 or 30 days. Therefore, use of a nerve block in 
addition to general anesthesia could lead to longitudinally decreased costs in the rotator 
cuff repair surgical pathway. 

Level of Evidence    
III 

INTRODUCTION 

The advent of advanced arthroscopic techniques in con
junction with an aging U.S. population has led to an in
creased number of annual rotator cuff repair surgeries 
(Colvin et al. 2012). Orthopedic surgeons performing rota
tor cuff repair are concerned with numerous clinical out
comes, including postoperative pain. Shoulder surgery is 
generally reputed to be especially painful, with a significant 
proportion of patients reporting severe postoperative pain 
(Moote, Li, and Miniaci 1994). For operations such as ro
tator cuff repair, nerve blocks can be an effective method 
for providing regional anesthesia and to relieve initial pain 
after surgery (Borgeat et al. 2003; Iskandar et al. 2003; 
Neal et al. 2003). While some have advocated its use as a 
sole anesthetic, it is more commonly used in conjunction 
with general anesthesia (Hadzic et al. 2005). The intersca
lene block has been the gold standard for shoulder anes
thesia, but other nerve blocks such as the suprascapular 
nerve block with axillary nerve block, supraclavicular block 
or sub-acromial block have also been used for shoulder 
surgery with acceptable results (Bowens and Sripada 2012; 
Singelyn, Lhotel, and Fabre 2004). 
Nerve blocks have been recommended as part of the en

hanced recovery after surgery (ERAS) pathway due to the 
importance of multimodal analgesia for early pain control 
(White et al. 2007). Furthermore, in a small previous study, 
it was shown that a suprascapular nerve block could reduce 
pain and PACU time (Ritchie et al. 1997). However, while 
implementation of nerve blocks as part of the ERAS path
way have been suggested to be associated with better post-
operative pain management and quicker discharge (White 
et al. 2007), the use of nerve blocks in shoulder surgery 
has not yet been directly linked to large scale, system-wide 
PACU time savings. Furthermore, the effect of nerve blocks 
on system-wide return to emergency departments (ED) or 
urgent care centers (UC) has not been assessed. 
The purpose of this study was to assess the effect of 

nerve blocks on time spent in the PACU, post-operative 
pain in the PACU and return to the ED or UCs in the short 
term post-operative period. We hypothesized that the use 
of nerve blocks will result in an overall improvement of 
post-operative pain and reduction of time spent in the 
PACU without any increases in avoidable ED/UC visits 
within 7 and 30 days. 

METHODS 

After IRB approval, a retrospective cohort study of a large 
integrated healthcare system was conducted. The elec
tronic medical record was queried for all rotator cuff repairs 
conducted between January 1, 2016 and December 31, 2017. 
Patient factors including age and American Society of 
Anesthesiologists (ASA) class were collected. The type of 
anesthesia used was also collected, and patients were di
vided into two groups: a general anesthesia only (GA) group 
and a general anesthesia with additional nerve block 
(GANB) group. The patient reported maximal pain score 
(from 0 to 10, with 10 being the maximum), PACU time in 
minutes (recorded as time patient arrived in the PACU after 
surgery until discharge from the PACU) and avoidable ED/
UC visits within 7 and 30 days were also recorded. Avoidable 
ED/UC visits were defined similarly to a previously pub
lished study as any visits for pain, nausea/vomiting, urinary 
retention or constipation (Navarro et al. 2018). 
T-tests were performed to compare continuous variables 

and Fisher’s exact test was performed to compare categor
ical variables. Statistical analysis was conducted in R ver
sion 3.4.2 (R Foundation for Statistical Computing, Vienna, 
Austria). The level of statistical significance was set at α < 
0.05. 

RESULTS 

Over the study period, a total of 3,128 patients undergoing 
rotator cuff repair were included. In this cohort, 39.5% 
(1,891 GA patients and 1,237 GANB patients) of cases were 
done with a nerve block in addition to general anesthesia. 
There was no statistically significant difference in the 

ages (p = 0.681) of those in the GA group only and those in 
the GANB group. (Table 1) While there was a greater pro
portion of males than females in both groups, there was 
no significant difference between groups (p = 0.732). BMI 
was also similar between both groups and showed no sta
tistically significant difference (p = 0.232). The ASA class 
for both groups were relatively similar despite the statis
tically significant difference (p = 0.001). Both groups had 
similar proportions of ASA 1’s and while the GA group had 
a greater proportion of ASA 3’s, the GANB had the only ASA 
4’s in the entire cohort. 
The nerve block was associated with 1.3 (p < 0.001) point 

reduction in maximum reported pain scores experienced in 
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Table 1. Patient Demographics   

General Anesthesia Only 
n = 1,891 

General Anesthesia 
with Nerve Block 

n = 1,237 
p-value 

Age, (years), mean (SD) 59.0 (10.0) 59.1 (9.8) 0.681 

Gender (%) 0.732 

Female 41.4 42.0 

Male 58.6 58.0 

BMI, mean (SD) 29.5 (5.9) 29.3 (5.2) 0.232 

ASA Class (%)* 0.001 

1 7.8 7.5 

2 72.6 77.6 

3 19.6 14.7 

4 0.0 0.2 

*Per the American Society of Anesthesiologists (ASA) guidelines:         
ASA I: A normal healthy patient. ASA II: A patient with mild systemic disease. ASA III: A patient with severe systemic disease. ASA IV: A patient with severe systemic disease that is 
a constant threat to life. 

Table 2. Effect of Nerve Block in Addition to General Anesthesia          

General Anesthesia Only 
n = 1,891 

General Anesthesia 
with Nerve Block 

n = 1,237 
p-value 

Maximum pain reported in PACU, mean (SD) 4.3 (3.2) 3.0 (3.1) <0.001 

PACU Time (mins), mean (SD) 132.0 (71.0) 116.2 (71.8) <0.001 

Avoidable ED/UC Visits within 7 days (%) 72 (3.8%) 40 (3.2%) 0.432 

Avoidable ED/UC Visits within 30 days, n (%) 91 (4.8%) 67 (5.4%) 0.454 

the PACU. (Table 2) There was a 15.7 (p < 0.001) minute dif
ference per case in PACU time between the GA group and 
the GANB group, corresponding to a 11.9% difference in 
PACU time per case. Furthermore, there was no statistically 
significant difference in avoidable ED/UC visits within 7 (p 
= 0.432) and 30 (p = 0.454) days between those who received 
either treatment. 

DISCUSSION 

In this study, it was found that the use of a nerve block in 
addition to general anesthesia resulted in a statistically sig
nificant reduction of maximum pain scores in the PACU, a 
significant reduction in time spent in the PACU and no in
creases in avoidable ED/UC visits within 7 or 30 days. 
In our cohort of patients undergoing rotator cuff repair, 

the use of nerve blocks in addition to general anesthesia 
was associated with a statistically significant 1.3-point re
duction in maximal pain scores. Previous studies have sug
gested that a 1.1-point reduction in an 11-point (0-10) pain 
scale is the minimally clinically important difference, and 
therefore this amount of reduction in pain is clinically sig
nificant (Bodian et al. 2001; Salaffi et al. 2004). Previous 
studies have also showed the efficacy of using nerve blocks 
in addition to general anesthesia in orthopedics. In a small 
randomized controlled trial with 25 patients in each group, 
Ritchie et al. assessed the use of a suprascapular nerve 

block compared to placebo in addition to general anesthe
sia in patients undergoing arthroscopic shoulder surgery 
and found significantly fewer patients reported severe pain 
in the PACU (Ritchie et al. 1997). Furthermore, a meta-
analysis of single-shot interscalene blocks after shoulder 
surgery demonstrated that interscalene block can confer ef
fective pain control up to 8 hours and an opiate-sparing 
effect up to 12 hours (Abdallah et al. 2015). These results 
were in line with the results from our study, which found a 
statistically significant reduction in pain with the usage of 
a nerve block. 
In this study, it was shown that patients who underwent 

nerve blocks did not have increased risk for returning to 
the ED/UC for any avoidable causes, suggesting that nerve 
blocks are a well-tolerated adjunct to general anesthesia. 
While our study found that there was no significant differ
ence in the rate of avoidable returns to the ED/UC, there 
have been reports of lower unexpected admission rates in 
patients undergoing anterior cruciate ligament reconstruc
tion (ACLR) who received regional anesthesia in addition to 
general anesthesia (Williams et al. 1998). The reduction in 
immediate post-operative pain may be helpful for early pa
tient comfort; however, it should be noted that nerve blocks 
provide only temporary relief. In a previous study that used 
nerve blocks for ACLR, Williams et al. reported that 13% 
of readmissions after the procedure were due to uncontrol
lable pain after the nerve block had worn off (Williams et al. 
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2004). Therefore, appropriate patient counseling is key to 
prevent lapses in analgesic coverage and to ensure that pa
tients bridge over to longer-term pain management modal
ities. To help with this situation in our integrated health
care system, patients are counseled on pain management at 
their preoperative visit and are given prescriptions for post
operative pain to be filled the day before surgery. 
To help improve early patient outcomes, our medical 

system has begun to implement policies derived from the 
Enhanced Recovery After Surgery (ERAS) protocol. The 
ERAS pathway is a comprehensive care package that in
cludes various pre-, peri- and postoperative recommenda
tions to help patients recover more quickly from surgery 
and anesthesia (Shaw and Ternent 2016; White et al. 2007). 
Nerve blocks when possible are recommended as part of the 
ERAS pathway to create a multimodal approach for analge
sia. In this study, the reduction in PACU time and reduction 
in pain supports the use of nerve blocks to achieve the aims 
of the ERAS pathway. 
In this study, there was a significant reduction in PACU 

time with the use of a nerve block in addition to general 
anesthesia. If over the period of study all the general-only 
cases were done with a nerve block, this could have resulted 
in a potential savings of 162.3 hours per year of PACU 
time. Previous studies have also found time savings with 
nerve block in addition to general anesthesia for arthro
scopic shoulder surgery (Ritchie et al. 1997; Lehmann et al. 
2015). In 2011, economists Kaplan and Porter applied the 
concept of time-driven activity-based costing (TDABC) to 
healthcare (Kaplan and Porter 2011). Under this model of 
cost analysis, there are two parameters needed to assess the 
cost of any healthcare process: (1) the cost of each resource 
used and (2) the amount of time of that the patient spends 
with each resource. With this methodology, providers can 
more clearly understand the patient-level sources of costs 
in healthcare and this framework can then be used to im
prove efficiency and resource allocation (Kaplan and Porter 
2011; Anzai et al. 2017; Palsis et al. 2018). Under the TD
ABC model, saving time in the PACU would directly con
tribute to lowering costs associated with rotator cuff repair, 
which may be quantified in future studies. 
This study has several limitations including the amount 

of time it takes for anesthesiologists to place the block, 

which was not accounted for. Under the TDABC model, this 
could possibly increase costs incurred by the patient if it 
adds more time to the procedure. However, placing nerve 
blocks are relatively quick procedures (Sandhu and Capan 
2002) that may be performed preoperatively in the wait
ing area or during patient preparation in the OR with
out substantially increasing resource utilization. Further
more, there are several different nerve block approaches 
that anesthesiologists may use depending on patient fac
tors or physician preferences. The specific nerve block ap
proaches by the anesthesiologist were not collected, and 
different approaches may differ in efficacy (Lanz, Theiss, 
and Jankovic 1983). The decision to undergo nerve block 
was generally a combination of surgeon and patient prefer
ence. Therefore, patients were not randomly assigned to ei
ther group, leading to the possibility of selection bias. Ad
ditionally, it is known that factors such as suture methods 
may also affect postoperative pain; however, data was not 
collected to assess for the role such factors may have played 
in this study (Randelli et al. 2017). 

CONCLUSION 

The use of a nerve block in addition to general anesthesia 
resulted in significant reductions in maximum pain scores 
in the PACU, a significant reduction in time spent in the 
PACU, and no increases in avoidable ED/UC visits within 7 
or 30 days. The use of a nerve block in addition to general 
anesthesia could lead to longitudinally decreased costs in 
the rotator cuff repair surgical pathway. 
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