Patient-controlled lidocaine analgesia

for acromioplasty surgery
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Twenty-four consecutive patients undergoing shoulder
acromioplasty were given postoperative analgesia with a
new method in which a patient-controlled continuous infu-
sion of lidocaine infiltrated the subacromial space. Seven-
teen of the acromioplasties were done with arthroscopy,
whereas 7 were performed with an open procedure. A 2%
solution of lidocaine without epinephrine was used for both
o continuous dose of 2 cc/h and patient-controlled interval
doses of 1 cc administered at 15-minute intervals. The
catheter was left in place for 72 hours. We prospectively
studied complications, the patient’s subjective pain level, the
amount of supplementary pain medication used, and serum
levels of lidocaine. In addition, we evaluated a control
group of 24 patients undergoing acromioplasty by the
same. surgeon without the use of this method of pain con-
trol. No wound complications occurred. No adverse reac-
tions fo lidocaine or overdose of lidocaine occurred. Blood
levels of lidocaine averaged 0.3 png/ml in the 12 patients
studied. Subjective pain levels and the amount of supple-
mentary pain medication used were both lower in the
group receiving patient-controlled lidocaine analgesia at
statistically significant levels (P = .168 measuring subjective
pain level, and P = .0212 measuring supplementary pain
medication use). Patient-controlled lidocaine analgesia in
the subacromial space appears to be a safe method for
achieving high levels of pain control in patients undergoing
an acromioplasty. [} Shoulder Elbow Surg 2000,9:85-8.)

Acromioplosfy is one of the most frequently per-
formed shoulder operations. Historically, it was done
with an open procedure, but since the late 1980s it
has been frequently performed with an arthroscopic
approach.6.7.9.10.15,16 In Neer's4 original descrip-
tion of the open technique, he described patients stay-
ing in the hospital for 5 to 10 days. In the current era
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of medical cost containment, acromioplasty is usually
performed as an outpatient procedure.

Not all patients tolerate the pain of acromioplasty
surgery well, done either open or with arthroscopy, as
outpatients. To overcome this problem and allow for
immediate postoperative range-of-motion exercises,
we have developed a new method of giving postoper-
ative pain relief with an indwelling catheter and with
patient-controlled lidocaine analgesia (PCLA) in the
subacromial space.

MATERIAL AND METHODS

Twenty-four consecutive patients undergoing acromio-
plasty were given postoperative analgesia with a patient-
controlled confinuous infusion of lidocaine infiltrating the
subacromial space. Seventeen of the acromioplasties were
done with arthroscopy, whereas 7 were done with an open
procedure. At the end of the procedure a small (1 mm)
catheter normally used for indwelling epidural anesthesia
was placed within the confines of the subacromial space
under direct vision (Figure 1). The catheter was connected
to a pump that allowed both continuous infusion of med-
ication and patient-controlled interval boluses and had
safety controls that helped prevent a possible overdose of
lidocaine. For short-term immediate postoperative pain
control, at the end of the procedure the subacromial space
was also infiltrated with 15 to 20 mL 0.25% bupivacaine
through the catheter.

A 2% solution of lidocaine without epinephrine was
used for the patient-controlled analgesia. A continuous
dose of 2 cc/h was administered with interval doses of 1
cc selFadministered at 15-minute intervals as needed. The
catheter was left in place for 72 hours. Initially all patients
were kept overnight in an overnight-stay surgical center for
monitoring. All patients were begun on active-assisted and
active motion exercises on the first postoperative day.

We prospectively studied complications, the patients’
subjective pain levels, the amount of sup lementary pain
medication required, and serum levels of lidocaine
(obtained 24 hours after the infusion was begun]. In addi-
fion, we compared this group with a control group of 24
consecutive patients who underwent acromioplasty without
the addition of patient-controlled lidocaine analgesia.
These patients did receive a dose of bupivacaine into the
subacromial space at the end of the procedure, as did the
PCLA group.

We also compared the costs of this method of pain con-
irol with standard costs for outpatient surgery with general
anesthesia, outpatient surgery with supplemental interscalene
block anesthesia, and inpatient surgery with a 1-night stay
with patientcontrolled morphine analgesia for pain control.
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Figure 1 Arthroscopic image of catheter being placed in subacromial space under direct vision after arthroscopic

acromioplasty.

RESULTS

The only complication was the dislodgement of 2
catheters before 72 hours. This occurred in both cases
during dressing changes, but the problem has not
recurred since a new method of securing the catheter
to the dressing has been used. These patients were
included in the results for the PCLA group.

No wound complications occurred. No adverse
reactions to lidocaine or overdose of lidocaine
occurred. Blood levels of lidocaine averaged 0.3
ug/mb (range 0.0 to 0.8 pg/ml) in the 12 patients
studied, which is far below the level of 2 ug/ml that is
normally considered a maximal safe serum level of
lidocaine.

The patients’ pain was subjectively classified by
them as none (0), mild (1), moderate (2), and severe
(3). During the 3 days of lidocaine infusion, 3 patients
stated that they had no pain, 11 termed their pain mild,
7 considered their pain moderate, and 3 termed their
pain level severe. In the control group, of 24 patients
who did not have PCLA, 1 had no pain, 5 termed their
pain mild, 9 termed it moderate, and 9 classified their
pain as severe during the first 3 postoperative days.
Mean pain levels were 1.4 for patients using PCLA and
2.1 for patients not using PCLA, a statistically signifi-
cant difference (P = .0168, Wilcoxon rank-sum test).

All patients were given a prescription for oral Per-
cocet (acetaminophen with 5 mg oxycodone) as sup-
plemental pain medication. The patients using PCLA
used a mean of 6.8 tablets in the first 72 hours after
surgery, whereas the patients not using PCLA used a
mean of 11.2 tablets in the first 72 hours after surgery,
also a statistically significant difference (P = .0212, Stu-
dent 2-tailed t test).

The base cost for 3 days of PCLA was $255, with
additional costs of $65 for each nursing visit. On aver-
age, one home nursing visit per patient was required,
giving an average cost of $320 for this method of post-
operative pain control for 3 days.

At our hospital current anesthetic charges are the
same for general anesthesia and interscalene block
anesthesia, if used as the primary method. A supple-
mental interscalene block added at the end of a gen-
eral anesthetic for postoperative pain management
generates an additional charge of $300. One night of
postoperative stay in our hospital with a patient-con-
trolled anesthesia machine with morphine sulfate had
an average cost of $584 after acromioplasty surgery
in this series.

DISCUSSION

The ideal approach for anesthesia after acromio-
plasty surgery would be to provide complete pain relief
for multiple days after the surgery at no risk and no
additional cost to the patient. In the past general anes-
thesia has been the method of choice for shoulder
surgery. This provides no additional postoperative pain
relief other than that which may be administered by the
surgeon as a local block at the end of the procedure,
which, although effective, has a limited duration.

Many shoulder surgeons currently use interscalene
block anesthesia for shoulder surgery. This has the
advantage of providing from 8 to 24 hours of postop-
erative pain relief.18 In certain situations interscalene
anesthetic blocks can be operator-dependent. In such
cases an additional charge to the patient may be gen-
erated by the addition of general anesthesia to the
interscalene block.
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PCLA used after acromioplasty surgery provides up
to 3 days of excellent pain relief to the patient. This
method has been proven safe in our hands with no sig-
nificant complications. Anesthesia studies have shown
that control of the patient’s pain in the immediate post-
operative period is critically important. Patients who
have minimal pain in the immediate postoperative
period often report lower levels of long-term pain.11.19
PCLA is an excellent method of achieving this goal.
The patient is essentially giving himself or herself a
local anesthetic block for 3 days after acromioplasty
surgery. Subjectively, we believe that patients who
have had this method of pain control have done better
over the long term than they did before our institution
of this method.

Risk of the procedure was a major concern when we
initially began using this technique and study. Patients
were initially kept overnight for monitoring and for
measurement of lidocaine levels, but we no longer do
this and do not believe it is necessary. We have had no
complications related to the lidocaine, and lidocaine
levels have been uniformly low. Since this study was
completed, we now use it routinely and have experi-
ence with more than 500 cases with no complications
related to the method.

Colleagues initially expressed concern over the
injection of lidocaine in apposition to the exposed
bleeding cancellous bony surface created by the
acromioplasty. However, the area of the exposed bone
is probably no more than 3 cm2. In addition, our doses
of lidocaine were designed to provide a margin of
safety, even with an intravenous injection.

Maximum dosages received by the patient are 6
cc/h or 120 mg of lidocaine per hour. Maximum rec-
ommended doses of lidocaine for local anesthetic
blockade are 4 mg/kg when used without epineph-
rine.8 Even in a smaller adult weighing 60 kg, there-
fore, a 240 mg total dose of lidocaine per hour would
be a safe dose. In even smaller adults the continuous
and interval doses can be adjusted downward.

Lidocaine has a metabolic haltlife of approximately
1 hour.8 In experiments with rats, lidocaine levels,
when injected intramuscularly without epinephrine,
decreased fo zero within 2 hours of injection.> Sung
and Truant!7 also noted that lidocaine is not defectable
in the blood 2 hours after an intravenous injection.
Because lidocaine is metabolized rapidly,3.8.}7 proba-
bly no more than 60 mg lidocaine is available to the
body's tissues at any time, giving this method a wide
therapeutic margin.

During infravenous use of lidocaine for antiarrhyth-
mic effects, approximately 0.7 to 1.4 mg/kg is used
initially.1.8 Infusion rates of 1 to 4 mg/min produce
therapeutic concentrations in the plasma of 1 to 5
pg/mL.1.8 Our doses with PCLA allow a maximal injec-
tion of 120 mg/h, or effectively, a maximal infusion
rate of 2 mg/min.
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At plasma concentrations of 5 pg/ml, symptomatic
side effects are described as subtle, including perioral
paresthesia, mild drowsiness, and agitation.>.8 Higher
concentrations can affect hearing and can cause dis-
orientation, convulsions, seizures, and respiratory
arrest.58 In one study3 testing continuous infusion of
lidocaine, plasma levels of 6.5 pg/ml did not produce
any side effects. Bromage and Robson# noted that lido-
caine levels of 5.0 pg/mlL were not unduly high and
that serious central nervous system reactions did not
occur unfil lidocaine levels reached 10 pg/mlL. How-
ever, de Jong5 noted mild central nervous system symp-
toms at levels of 1.5 ug/ml and serious central nervous
system toxicity at levels of 5.3 ug/ml. The plasma lev-
els achieved by PCLA have been far below these levels
at which side effects occurred in all studies.

Lidocaine is cleared by the liver.2.5.8.12 in patients
with elevated liver enzyme levels or known liver dis-
ease, the use of PCLA may cause elevated plasma lev-
els of lidocaine. In patients with known liver disease or
a history of elevated liver enzymes, a lower dose of
PCLA may be advisable, or the method should not be
used at all. Patients with a history of a seizure disorder
should probably not receive PCLA because of the risk
of lowering the seizure threshold with any significant
plasma level of lidocaine.

There have been no wound problems from leaving
the catheter in place for 3 days, and surgical drains
are often left in place for 3 days. In this case the drain
(catheter) is quite small and is covered by the sterile sur-
gical dressing throughout the period that PCLA is used.
Lidocaine is known fo have minimal local toxic side
effects,13 and as is wellknown, lidocaine, although at
lower doses, is frequently used for injection into the
subacromial space as part of the impingement test,
with no reported toxicity to the local tissues.

SUMMARY

PCLA has proven to be an excellent method of pro-
viding pain relief to patients in the first 3 days after
acromioplasty surgery. This method has allowed
patients to begin early range-of-motion exercises and
expedite their recovery from this surgery with minimal
pain. The method has also been proven to be safe both
in terms of lack of clinical complications and in relation
to serum lidocaine levels, which were far below toxic
levels in all patients studied. PCLA is also comparable
to other anesthetic methods in terms of costs to patients.
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