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PATIENT SURVEY OF CONTINUOUS 
INTERSCALENE ANALGESIA AT HOME 

AFTER SHOULDER SURGERY

elIe j ChIDIaC*, rolanD kaDDouM**  

anD steve a Peterson***

Brief summary statement for table of contents: Patients who went home with continuous 
interscalene analgesia at home were surveyed for quality of analgesia, catheter site infection, 
clear fluid leakage, premature catheter dislodgement, shortness of breath, residual neurological 
symptoms and overall comfort with this method of postoperative pain control.

Abstract
Background: The use of continuous peripheral nerve blocks at home (CPNBH) has improved 

patients’ perioperative experience. In 30 months, 348 patients were sent home with interscalene 
CPNBH.

Methods: With the Institutional Review Board (IRB) approval, all patients were surveyed for 
quality of analgesia and complications. The patients and their caretaker received verbal and written 
instructions, including care of the catheter and pump, and a list of complications and side effects. 
All were instructed on catheter removal and were given a contact number, and patients were called 
once per day.

Results: 172 patients responded to this survey. The majority of patients (76%) had very good 
postoperative analgesia. There was a 9.3% incidence of leakage of clear fluid, a 5.8% incidence 
of premature dislodgement, and an 8.7% incidence of shortness of breath. Residual neurological 
symptoms persisted in 18.6% of responders, all resolving within two months except in one case. 
A large proportion (40%) required no oral analgesics, and half of the rest required less than 3 pain 
pills. Most (94.1%) felt comfortable removing the catheters at home by themselves or by a family 
member/caretaker.

Conclusion: This survey shows that CPNBH results in low pain scores and a low incidence 
of side effects. Many patients commented positively on their overall impression of their anesthesia 
care, particularly the level of attention that they received. This highlights the low incidence of those 
complications and neural injury.
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Table 2 
Types of surgeries

Types of surgeries Total CPnB1 Survey responses

Open musculotendinous 
repairs

86 33

Shoulder arthroplasties 78 37

Open shoulder capsular 
repairs

39 26

Arthroscopic surgeries 148 65

Shoulder manipulation 
under anesthesia

27 11

1 continuous peripheral nerve blocks.

Most were sent home with CPNBH (Table 3) and 
30 were removed prior to discharge (Table 4). All 348 
patients who went home with CPNBH were included 
in this study.

Table 3 
Outcome after surgery

Home on day-of-surgery with CPNBH1: 147
Home on POD#12 with CPNBH: 103
Home on PO#23 with CPNBH: 98
Catheter removed in-hospital prior to discharge: 30

1 continuous peripheral nerve blocks at home.
2 Post operative day one.
3 Post operative day two.

Table 4 
Catheters removed prior to discharge

Ineffective pain relief: 9
Catheter inadvertently dislodged: 2
Excessive fluid leakage: 4
No pain with CPNB turned off: 4
Redness at site: 2
In-hospital till POD#31, so catheter removed as planned: 3
Shortness of breath: 4
Disliked feeling of numb hand: 2 

1 Post operative day three.

After pre-procedure instructions to the 
patient in the presence of their family member/
caretaker, patients were taken into a ‘block room’. 
With noninvasive monitoring and after intravenous 
sedation, all interscalene catheters were placed using 
the modified lateral approach6,7. Stimulating catheters 
(Stimucath®, Arrow International, Reading, PA) 
were used for all cases. No solution was injected 
through the needle. All catheters were threaded 4-5 
cm beyond the needle tip with continuous stimulation 
and tunneled subcutaneously toward the midline. Just 
before securing the catheters, the patient’s family 
member/caretaker was brought into the ‘block room’, 

Introduction
Placement of continuous catheters near peripheral 

nerves for postoperative pain control has been shown 
to increase patient satisfaction1, decrease narcotic 
requirements and resultant nausea and vomiting2, 
improve quality of sleep2, accelerate the rehabilitation 
process3, and decrease hospital costs4. At the Michigan 
Orthopaedic Specialty Hospital, over 700 patients 
have been discharged with continuous peripheral nerve 
blocks at home (CPNBH). The majority have been 
those undergoing shoulder surgery and receiving a 
continuous brachial plexus catheter via an interscalene 
approach. There is one article in the literature, based 
on a telephone survey reviewing CPNBH from the 
patients’ perspective, with 131 patients5. Of those, 
only 22 had interscalene catheters. The purpose of this 
retrospective study was to gather data on a larger patient 
sample and evaluate the quality of pain control and 
the frequency of side effects, particularly pulmonary, 
neurological and infectious complications.

Materials and Methods
With approval from Wayne State University’s 

Institutional Review Board, all patients were mailed 
a letter and consent explaining the survey. Two weeks 
later, all were mailed a questionnaire (Table 1).

Table 1 
Survey Questions

1 - How well was your pain controlled during the continuous 
infusion?
2 - Where there any catheter problems?
3 - Was there any infection, pus or drainage?
4 - Did you have any difficulty breathing?
5 - Did you have any residual numbness or tingling after 
catheter removal? If yes, for how long?
6 - How many pain pills did you take while the catheter was 
in place?
7 - When was the catheter removed?
8 - Did you feel comfortable removing the catheter at 
home?
9 - Would you recommend this technique?
10 - Rate your overall satisfaction.

Between March 2003 and August 2005 (30 
months), 378 interscalene catheters were inserted for 
various shoulder procedures (Table 2).
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written instructions regarding the care of the catheter 
and pump. This included a list of complications and 
side effects, emphasizing catheter site infection, local 
anesthetic toxicity, shortness of breath and hand 
numbness. All were instructed on catheter removal and 
were given a contact number for the anesthesiologist-
on-call. All patients were called once per day, including 
the day after catheter removal, with a list of specific 
questions (Table 5).

Table 5 
Daily telephone follow-up

What is your pain level?
Do you have any nausea and/or vomiting?
Are you too sleepy/too groggy?
Do you have any shortness of breath?
Is the catheter site leaking?
Is there any swelling, redness, or bleeding at the catheter 
site?
What part of the limb is numb?
Is the “dead” feeling bothering you?
Any other concerns?
Additional questions after removal at home:
Were there any difficulties with catheter removal?
Did you see the silver-colored spring at the tip of the 
catheter?

Results

Thirty catheters were removed prior to discharge, 
because of the reasons listed in Table 4. Of the 348 
patients who went home with CPNBH, 172 responded 

to observe the taping process and learn about removal 
of the catheter. These were secured with Mastisol® 
liquid adhesive (Ferndale Laboratories, Ferndale, 
MI), SutureStripPlus® flexible wound closure strips 
(Derma Sciences, Princeton, NJ) and covered with a 
Tegaderm® (3M Corporation, St. Paul, MN). Catheter 
hubs were attached to the contralateral chest wall with 
a StatLock® (Venetec International, San Diego, CA). 
After a test dose of local anesthetic with epinephrine, all 
patients received an initial bolus through the catheter, 
with 40 ml mepivacaine 1.5% with epinephrine 
1:400,000.

Prior to discharge, all patients received 
prescriptions for a nonsteroidal anti-inflammatory 
medication, an oral opioid and a stool softener. All 
postoperative home infusions consisted of bupivacaine 
0.125%. All disposable home pumps were manufactured 
by I-Flow (Lake Forest, CA). Before March 2004, all 
patients were sent home with a pump delivering a fixed 
rate of 5 ml/hr, except those with adhesive capsulitis 
of the shoulder who were scheduled for outpatient 
physical therapy, as they received a pump with 5 ml/
hr and patient-controlled boluses of 5 ml with a 60-
minute lockout. After that date, patients with open 
shoulder procedures were sent home with a variable-
rate pump capable of delivering a rate of zero to 14 ml/
hr, in increments of 2 ml/hr, at the patient’s discretion.

Patients and their caretakers received verbal and 

Table 6 
Responses to survey

Total responses: 172 Male: 76 Female: 96

Age: 40 or less: 31 40-60: 74 61-80: 61 Over 80: 6

vAS during CPnBH: 0-3: 131 4-7: 28 8-10: 13

Catheter problems: Leaking: 16 Dislodged: 10

other problems: Subjective feeling of shortness 
of breath: 15

Residual neurologic 
symptoms: 32

Infection, pus, drainage: 0

neurologic symptoms lasted: 1 week or less: 19 2-4 weeks: 6 1-2 months: 6 More than 2 months: 1
Catheter removal: By self or family: 170 By doctor: 2

Pain pills used: None: 69 1-3 pills: 51 4-6 pills: 29 7-10 pills: 14 More than 10 pills: 9

Catheter removed: POD # 0-11: 23 POD#2-42: 149

Comfortable removing catheter at home: Yes: 162 No: 10

overall satisfaction: Very satisfied: 133 Somewhat satisfied: 25 Not satisfied: 14

1 Post operative day zero to one.
2 Post operative day two to four.
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concentrations and drip rates, ropivacaine may have 
resulted in less long-term neurologic sequelae.

This series shows no cases of infection. However, 
two patients had some redness at the insertion site 
and had their catheters removed prior to discharge. 
In the literature, there is a high incidence of catheter 
colonization14,15, but only a total of five cases of 
catheter infection after peripheral nerve blocks7,15-18, 
four of whom were diabetic.

The disposable home infusion pumps were all 
from the same manufacturer (I-Flow, Lake Forest, 
CA). It seems that a fixed rate of 5 ml/hr is adequate 
for interscalene analgesia. After the rate-variable pump 
became available, most patients used a setting of 4 or 6 
ml/hr. Some chose to decrease the infusion rate in the 
daytime, accepting mild discomfort but avoiding hand 
numbness, and they would increase the rate at night, 
so they can sleep without pain. There is no consensus 
in the literature on the ideal infusion rate or the need 
for intermittent boluses. The stimulating catheters may 
allow for slower rates and therefore may render many of 
the studies with nonstimulating catheters obsolete19.

The incidence of leakage of clear fluid was 
9.3%. Adding the four cases of leakage among those 
30 patients whose catheters were removed prior to 
discharge, the incidence increases to 9.9%. This is 
slightly lower than that reported by others2,5 and may 
be related to the low rate of infusion with stimulating 
catheters, or the ability to thread a stimulating catheter 
further from the insertion site, or that tunneling 
decreases leakage20.

The incidence of accidental dislodging of 
catheters was 5.8% (increases to 5.9% by adding the 
two that were dislodged while inpatient). This incidence 
is lower than in previous reports5,15 and will probably 
continue to decrease with the ongoing development of 
new anchoring techniques and liquid adhesives.

Four catheters (1.05% of 378 patients) were 
removed before discharge because of shortness of 
breath, and fifteen patients (8.7%) had a subjective 
feeling of shortness of breath. Unlike others15, no 
patients developed acute respiratory failure requiring 
admission to the intensive care unit. There are rare case 
reports of pulmonary complications after continuous 
interscalene blocks21,22. These may be related to phrenic 
nerve paresis. A study using the paresthesia technique 

to this survey, for a 49.4% response rate. Table 6 lists 
their answers.

The majority of patients (76%) had very good 
postoperative analgesia. There was a 9.3% incidence 
of leakage of clear fluid at the catheter site. Despite 
this taping and anchoring technique, the catheters 
were prematurely dislodged in 5.8% of cases. Fifteen 
patients (8.7%) had a subjective feeling of shortness 
of breath. Twelve hours after catheter removal, 32 
patients (18.6%) had residual neurological symptoms, 
including tingling, ‘pins and needles’ and numbness. 
All resolved within two months, except one case. A 
large proportion (40%) required no oral analgesics, and 
half of those who took any breakthrough medications 
required less than 3 pain pills. Most catheters (86.6%) 
were removed between POD#2 and POD#4, and 
most patients (94.1%) felt comfortable removing 
the catheters at home by themselves or by a family 
member/caretaker.

Discussion
This survey shows that CPNBH is safe, with 

low pain scores and a low incidence of side effects. 
A recent meta-analysis of nineteen randomized 
controlled trials found that, compared to parenteral 
opioids, CPNB analgesia results in statistically and 
clinically significant improvements in pain control 
and decreases the opioid-related side effects of nausea/
vomiting, sedation and pruritus8. With improvements 
in the major anesthetic morbidities of death and 
hypercoagulable states, there is a new focus on these 
very issues, also called patient-centered nontraditional 
outcomes, or ‘minor’ morbidities9.

Bupivacaine was chosen over ropivacaine 
because of cost: At our Institution, there is a ten-fold 
difference in the cost of 500ml ropivacaine 0.2% 
versus 500ml bupivacaine 0.125% ($70.00 versus 
$7.00 respectively). At these concentrations, the 
argument for using ropivacaine is not its cardiac safety 
profile, since the blood concentrations achieved with 
this dilute bupivacaine are safe10. Instead, the issue is 
that of neurologic sequelae: Ropivacaine preferentially 
blocks sensory fibers over motor fibers11 and causes 
less hand numbness with continuous interscalene 
analgesia12. It is less myotoxic than bupivacaine in 
bolus form13. However, it is unclear whether at these 
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radial distribution, which resolved completely after 5 
months. She had excessive numbness throughout the 
infusion period and was not reached via telephone 
until her fourth postoperative day. Typically, at this 
Institution, patients with excessive hand numbness are 
instructed to intermittently clamp the pump tubing. 
As discussed above, it is unclear whether the use of 
ropivacaine may have decreased this problem. This 
neural deficit in one patient results in an incidence of 
0.26%, similar to findings by others7,15. Preexisting 
neurological deficits, perioperative positioning and 
surgical traction may have contributed to this, in what 
has been termed the ‘double-crush injury’26.

Ten patients (7.5%) reported they were “not 
comfortable” removing the catheter at home, and 
would have preferred to return to the hospital for this, 
and two patients did return. This is similar to the results 
of Ilfeld et al5, where two of their 22 patients (9%) with 
interscalene catheters preferred to return for removal.

Fourteen patients were not satisfied with their care. 
This was not intended to be a ‘satisfaction study’, since 
that portion of the survey was limited to a single global 
rating. In general, patient satisfaction is multifactorial 
and includes emotional, cultural, psychological and 
cognitive elements, and a more detailed psychometric 
questionnaire would have been required to measure 
satisfaction27. Nevertheless, this low rate may reflect 
the active involvement of the anesthesiologists in the 
patients’ perioperative care. Many patients commented 
positively on their overall impression of their anesthesia 
care, with comments about the level of preoperative 
attention that they received, the postoperative teaching 
and the daily follow-up phone calls.

This is a retrospective patient survey and therefore 
not as reliable as a prospective randomized study. It is an 
attempt to highlight current practice at this Institution, 
with the low incidence of those complications that are 
most worrisome to the anesthesia community: Infection, 
pulmonary complications and neural injury28. There are 
no guidelines on CPNBH. For instance, some prefer 
to wear a sterile gown15, some use non-stimulating 
catheters1, some prefer ropivacaine2, some coach their 
patients on catheter removal while simultaneously on 
the phone with them5; there is no consensus on infusion 
rate or the need for patient-controlled boluses, or the 
length of time catheters can be left in place. At this 

found an incidence of 100% phrenic nerve paresis with 
single-shot interscalene blocks23. Newer work shows 
a lower incidence with the nerve stimulator technique 
and an even lower incidence with injections through a 
catheter24, perhaps because the latter allows injection 
at a more distal site1. In the only study of the effects 
of continuous interscalene analgesia with 0.125% 
bupivacaine on pulmonary function, the infusion 
was stopped after 24 hours, at which point ipsilateral 
hemidiaphragmatic motility was at 50% of preoperative 
values, yet pulmonary function tests (forced vital 
capacity, forced expiratory volume in one second and 
peak expiratory flow) were only decreased by 10%. 
The author suggested that the loss of diaphragmatic 
function on one side is compensated by all other 
respiratory muscles, resulting in this minimal decrease 
in pulmonary function25. Although there is no study 
comparing the effects of CPNBH with bupivacaine and 
ropivacaine on phrenic nerve and pulmonary function, 
similar results have been found with ropivacaine, along 
with the same compensatory increased activity of the 
contralateral hemidiaphragm1.

Ilfeld and Enneking19 have pointed out that, in 
the process of moving this method of pain control 
from an in-patient to an outpatient setting, one must be 
mindful of complications, as they may become more 
difficult to treat at home. This is where the initial use of 
mepivacaine 1.5% helps identify those patients where 
respiratory compromise may become symptomatic. If 
there is a complaint of subjective feeling of shortness 
of breath, the block wears off sooner than with a long-
acting local anesthetic and the catheter can be removed, 
thus avoiding a prolonged period of respiratory 
compromise. There is another patient population who 
benefits from using mepivacaine: Those undergoing 
total shoulder arthroplasty, where there is a need to 
assess the integrity of the brachial plexus after surgery. 
The block is used to decrease intraoperative anesthetic 
requirements and wears off early in the postanesthesia 
recovery room where, after post surgical confirmation 
of neuromuscular integrity, additional local anesthetics 
can be given.

Thirty patients (18.5%) reported residual 
neurological symptoms after catheter removal, with 
complete resolution within two months in all except 
one case. That patient had prolonged numbness in the 
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time, anesthesiologists go by their own Institutional 
preferences.

In conclusion, this survey reaffirms that CPNBH 
is safe and has few side effects. It reinforces the need 
for daily contacts with patients and ties in with the 
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anesthesiologist’s role as the perioperative physician 
who cares about the patient-centered morbidities9 
of improved postoperative pain, decreased 
nausea, improved quality of sleep, and improved 
rehabilitation.




