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has had and will continue to have
significant effects on the use of
these devices for continuous infu-
sion of local anesthetics directly
into a joint space.

Although catastrophic effects
such as PAGCL have not been
observed following the delivery of
intra-articular local anesthetics by
single injections or the use of
continuous infusion of local anes-
thetic in an extra-articular loca-
tion, the use of continuous
infusion devices directly into the
joint space should be approached
with a thorough knowledge of the
labeling of these devices.

Physician judgment
Clinical decision making allows
physicians a range of choices in
addressing a problem. At times,
the use of a device in a given clin-
ical scenario may not fit the FDA
labeling, and the ability to use a
device off label is sometimes
necessary. Physicians can use
devices off label, provided that
they put the best interest of the
patient first and use sound judg-
ment and knowledge in the clin-
ical decision-making process.

At the heart of the PAGCL liti-
gation is the premise that contin-
uous infusion pumps were not
approved by the FDA for intra -
articular use. If physicians use a
device for an indication that is not
in the approved labeling, the physi-
cian is responsible for under-
standing and having a thorough
knowledge of the device. This
includes, but is not limited to, tech-
nical aspects of using the device,
proper implantation of the device

(in the case of implantable
catheters), and use of the device
with appropriate solutions of local
anesthetics. In any case, the device
or drug should be used based on
accepted scientific rationale and
sound medical evidence. The physi-
cian must also maintain records of
the off-label use and its effects.

Patient informed consent
The process of informed consent
also enters into the discussion.
Although existing litigation
appears to be aimed primarily at
manufacturers of continuous infu-
sion pumps, undoubtedly the
arguments will also raise the issue
of informed consent.

Plaintiff’s attorneys have long
noted that many medical liability
suits arise due to the lack of thor-
ough informed consent. The
burden of obtaining informed
consent from a patient rests on the
surgeon, who should cover all
aspects of a given procedure in
adequate detail. If off-label use of
any device (or pharmacologic
agent) is contemplated, the physi-
cian must undertake and document
appropriate patient education.

Alternatives
Several alternatives are available
to address postoperative pain. The
concept of “multimodal analgesia”
has recently been discussed in
orthopaedic literature (Table 1).
Historically, these options have
provided satisfactory levels of pain
control without the added risk of
devastating joint destruction due
to continuous infusion of local
anesthetics into a joint. 

In addition, the role of proper
surgical technique with anatomic
exposure and closure and careful
handling of soft tissues cannot be
overemphasized. Before surgery,
surgeons must counsel patients on
the risks and potential complica-
tions of various pain management
strategies.

Summary
The ideal postoperative analgesic
protocol is one that results in the
optimal control of pain with the
least exposure to side effects and

risk of complications. Although
continuous infusion systems offer
a certain degree of convenience,
the ideal delivery system and agent
for intra-articular infusions have
yet to be defined. 

Surgeons should develop an
understanding of the basic science
of chondrocyte toxicity as it
relates to local anesthetic choices
and delivery. Users of continuous
infusion systems should be
familiar with the FDA labeling
and be prepared to provide
adequate patient education as part
of the informed consent process
before surgery. Finally, surgeons
should not discount the value of
pain, because pain is often the first
sign of an impending complica-
tion, and continuous infusion of
local anesthetics into a surgical
site may mask that warning. 

Single stick peripheral nerve
blocks are also capable of masking
important “warning” pain and
should be used only when appro-
priate, such as when postoperative
compartment syndrome is unlikely
to develop. Conversely, continuous
infusion of local anesthetic into a
peripheral nerve sheath should be
used with caution.

The number of surgical proce-
dures appropriate for the ambula-
tory surgery environment will
undoubtedly continue to grow as
surgical and analgesic techniques
evolve. The surgeon should
approach these evolving technolo-
gies with the critical eye of the
scientist and avoid the pitfalls that
may subject patients to unwanted
complications.                       NOW
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References for the studies cited
in this article may be found in the
online version available at
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Preoperative loading doses of
selected oral agents 

Nonsteroidal anti-inflammatory drugs

Opioids 

Neuroleptics 

Local wound or joint infiltration 

Peripheral nerve blocks

Cryotherapy

Table 1 Multimodal 
analgesia options
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Patients with “moderate
arthritis” of the knee have the
following radiographic findings:
marginal osteophytes; joint space
narrowing, as demonstrated on
weight-bearing AP and 30º PA
radiographs; and sclerosis and/or
deformity of bone contour in the
involved compartment. The
radio graphs may also show that
the affected knee has mild (less
than 5º) varus or valgus
malalignment when compared
with the opposite knee. 

These conditions correspond to
the Kellgren-Lawrence scale
Grades 2 and 3 (although the
description of these grades is
highly subjective and does not
appear to be have been validated).
Magnetic resonance images of
many of these patients reveal de-
generative meniscus tears that are
not the cause of their symptoms. 

Patients older than 50 years of
age with the aforementioned
radiographic findings, systematic
joint disease, previous surgery, or
increased pain with weight
bearing (indicating chondral
damage), but no mechanical
symptoms or history of trauma,
would not be candidates for
arthroscopic meniscectomy.
Treatment for these patients
includes the following:
• physical therapy to restore full

range of motion, including
extension and quadriceps
strengthening

• over-the-counter NSAIDs (if
there is no contraindication)

• activity modification
• perhaps one steroid injection

every 9 to 12 months
I occasionally offer viscosup-

plementation injections. If the
patient has mild alignment
abnormalities, I will recommend
shoe modifications. NOW
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