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Schutzer and Gossling1 define the
syndrome of reflex sympathetic dys-
trophy (RSD) as an exaggerated
response to injury of an extremity,
manifested by four more or less con-
stant characteristics: (1) intense or
unduly prolonged pain, (2) vasomo-
tor disturbances, (3) delayed func-
tional recovery, and (4) various
associated trophic changes. The clin-
ical presentation varies, and the clin-
ical course is difficult to predict.
While some authors have described
the syndrome as self-limited,2,3 many
have asserted that complete sponta-
neous resolution is rare.4,5

Bonica6 (1973) was the first to use
the term RSD to describe the syn-
drome of pain, decreased tempera-

ture, and abnormal searing sensations
in an extremity. Historically, multiple
terms have been used descriptively,
including neurovascular dystrophy,
posttraumatic vasomotor abnormal-
ity, traumatic angiospasm, sympa-
thetic neurovascular dystrophy,
postinfarctional sclerodactyly, causal-
gic state, minor causalgia, Sudeck’s
atrophy, minor traumatic dystrophy,
shoulder-hand syndrome, major
causalgia, major traumatic dystro-
phy, sympathetic-mediated pain, and
pain dysfunction syndrome.7

Mitchell et al8 (1864) initially used
the term causalgia (Greek for “burn-
ing pain”) to describe this syn-
drome. However, that term was
classically reserved for pain syn-

dromes following traumatic injuries
to the major motor and sensory
nerves of an extremity. Leriche9

(1939) was the first to suggest the eti-
ologic role of the sympathetic ner-
vous system, and Sudeck10 (1900)
first recognized the association of
RSD with regional osteoporosis. At
present, RSD is the accepted termi-
nology.1,4

Reflex sympathetic dystrophy is
manifested by abnormal vasomotor,
thermoregulatory, neurotrophic,
sympathetic, and parasympathetic
activity in the extremity.1,3,4,11,12 It
involves both peripheral and central
nervous system abnormalities, and
the involved extremity may become
severely affected and dysfunctional.
It is not a disease, but rather a patho-
logically exaggerated manifestation
of a physiologic event. In the upper
extremity, it has been widely recog-
nized and extensively studied. In
contrast, lower extremity involve-
ment is less common and has a more
varied presentation.7 Reflex sympa-
thetic dystrophy of the knee is even
less well understood and has only
recently been recognized.

Reflex Sympathetic Dystrophy of the Knee

Daniel E. Cooper, MD, and Jesse C. DeLee, MD

Dr. Cooper is Associate Attending Physician,
W. B. Carrel Memorial Clinic, Baylor University
Medical Center, Dallas. Dr. DeLee is Clinical
Associate Professor of Orthopedics, University of
Texas Health Science Center, San Antonio.

Reprint requests: Dr. DeLee, 9150 Huebner
Road, No. 250, San Antonio, TX 78240.

Copyright 1994 by the American Academy of
Orthopaedic Surgeons.

Abstract

Reflex sympathetic dystrophy (RSD) of the knee frequently does not present with
the classic combination of signs and symptoms seen in the upper extremity. Pain
out of proportion to the initial injury is the hallmark symptom. Symptom relief
by sympathetic block is the current standard for confirmation of the diagnosis.
Because invasive diagnostic procedures, such as arthroscopy, are likely to increase
symptoms, evaluation with a noninvasive diagnostic modality, such as magnetic
resonance imaging, is preferred. Generally, RSD should be treated before surgi-
cal intervention to correct any underlying intra-articular pathologic condition.
However, surgery may sometimes be necessary before RSD symptoms resolve; in
these cases, use of intra- and postoperative continuous epidural block can be suc-
cessful. The initial treatment of RSD of short duration should be conservative;
physical therapy modalities, including exercise and contrast baths, and non-
steroidal anti-inflammatory drugs are indicated. In the authors’ experience, an
indwelling epidural block using bupivacaine for several days followed by use of a
narcotic agent, combined with functional rehabilitation, is the most effective man-
agement when noninvasive treatment has failed. Surgical sympathectomy can be
successful, but should be reserved until repeated lumbar sympathetic block or
more than one trial of inpatient epidural block has failed. Early diagnosis and
early institution of treatment (prior to 6 months) are the most favorable prognos-
tic indicators in the management of RSD.
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Review of the Literature

In 1977, Ficat and Hungerford2

described their experience with RSD
of the knee. They stressed that when
the knee is the central area of
involvement, the patellofemoral
joint is always involved. In their
experience, the most common incit-
ing trauma was a direct blow to the
patella. They considered the “vaso-
motor temperament” of the individ-
ual to be an important factor in
precipitation of the syndrome.
Vasomotor instability and intra-
osseous ischemia were suggested as
possible exacerbating pathophysio-
logic mechanisms. They described
three slightly different modes of
onset: (1) The pain begins immedi-
ately after the inciting trauma or
surgical intervention, and is out of
proportion to the inciting trauma.
(2) The postinjury or postoperative
course is normal, but the predicted
recovery does not occur. Instead,
the pain continues or even in-
creases. Mobilization of the knee
becomes difficult. (3) The postinjury
course is as expected, and the
patient makes a good recovery and
may even become symptom free.
The pain then reappears, perhaps in
response to overvigorous or inap-
propriate physical therapy. The
RSD syndrome then becomes mani-
fest.

Ficat and Hungerford2 proposed
a protocol of medical management
including physical therapy and sym-
pathetic block. Surgical sympathec-
tomy and core decompression of the
patella were used in selected cases.
Significant improvement was
obtained in 80% of 15 patients who
underwent core decompression of
the patella, but that procedure has
not been reported as useful by other
investigators.

Reider and Rattenborg13 (1985)
reported four cases of RSD of the
knee treated with chemical lumbar
sympathectomy under computed

tomographic control. They found
this an excellent diagnostic and ther-
apeutic technique in patients who
have not responded to more conser-
vative treatment measures.

Tietjen5 (1986) reported the cases
of 67 patients with unexplained knee
pain, 14 of whom met the criteria for
a diagnosis of RSD. Many of these 14
patients had an associated compen-
sation or liability claim. He de-
scribed three stages of RSD: (1) early,
in which pain is the presenting
symptom; (2) dystrophic, in which
the classic discoloration and skin
temperature changes are present;
and (3) atrophic, in which muscle
atrophy and joint changes have
occurred. Typical radiographic
findings were present within 2 to 4
weeks of the onset of symptoms,
with osteoporosis of the patella
being most frequent. Bone scans
demonstrated increased uptake in
two thirds of patients, but the arthro-
graphic and arthroscopic findings
were normal.

His treatment protocol included
nonsteroidal anti-inflammatory
drugs (NSAIDs) and oral cortico-
steroid preparations. Avoiding nar-
cotic medications was emphasized.
The use of alternating warm and
cool whirlpools seemed beneficial.
Although bracing did not appear to
be useful, an elastic compressive
bandage was of some benefit.

Ogilvie-Harris and Roscoe14

(1987) reported 19 cases of RSD of
the knee. Their patients were treated
with NSAIDs, analgesics, physical
therapy, and sympathetic blocks.
Epidural morphine was used in
selected patients. When patients
were treated within 6 months of the
onset of symptoms, over 70%
achieved an excellent result. Of
those treated later, none achieved an
excellent result, and only 22% had a
good result. At follow-up averaging
3.4 years, no patient had completely
recovered, on the basis of objective
testing results.

Katz and Hungerford15 (1987)
reported an additional 36 cases of
RSD of the knee. Injury to or opera-
tion on the patellofemoral joint trig-
gered the syndrome in 64% of their
patients. Coexistent internal de-
rangement of the knee was present
in 64% of patients. Their sine qua
non diagnostic test, as well as the
mainstay of their treatment, was
lumbar sympathetic block. Physical
therapy, analgesics, and sympa-
tholytic pharmacologic agents were
also employed. Most of their pa-
tients had long-standing, severe
involvement. When sympathetic
block or sympathectomy was per-
formed within 1 year of the onset of
symptoms, patients had a signifi-
cantly better recovery as measured
by pain and function scores. The
authors concluded that early diag-
nosis and treatment were the keys to
successful management.

Cooper et al7 (1989) reviewed the
data on 14 patients with RSD of the
knee. Pain out of proportion to the
severity of the injury was present in
all 14 patients. However, variation in
clinical severity was characteristic of
the presentation. The diagnosis was
confirmed if symptoms were re-
lieved by lumbar sympathetic block.
All 14 patients had extensive physi-
cal therapy and medical treatment
before continuous epidural sympa-
thetic block was administered by
means of an indwelling catheter for
an average of 4 days. The average
length of follow-up was 32 months.
Eleven patients had complete resolu-
tion of the symptoms, two patients
had sufficient intermittent aching
with changes in the weather to
require medication, and one patient
had no relief.

Ladd et al16 (1989) reported the
cases of 11 patients with so-called
sympathetic imbalance of the knee
treated by an epidural block proto-
col similar to that proposed by
Cooper et al.7 All but one patient had
an initial favorable response. How-
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ever, five patients required readmin-
istration of the block because of a
clinical relapse. Like others, Ladd et
al observed that recovery was typi-
cally prolonged, particularly when
the diagnosis was delayed.

Finsterbush et al17 (1991) reported
the cases of 18 patients with RSD of
the knee treated by epidural block.
Patellofemoral joint involvement
was universal. Initial misdiagnosis
of the syndrome led to numerous
unsuccessful surgical procedures in
six patients, and three patients had
undergone knee fusion. Twelve
patients had worker’s compensation
claims. Early diagnosis and treat-
ment were stressed as the keys to
successful management.

O’Brien et al18 (1991) reported
RSD of the knee confirmed by diag-
nostic sympathetic block in 60 adult
patients. Pain out of proportion to
the trauma and vasomotor changes,
including mottling of the skin and
temperature changes, were reliable
in predicting a positive response to
sympathetic block. Bone scanning
was less reliable. Using multiple
repeated sympathetic blocks (an
average of nine), they obtained good
results in 92% of their patients. In
contrast to previous reports, the
length of time from initial injury and
the number of blocks required were
not significant prognostic indica-
tors. Interestingly, their protocol
employed the use of multiple blocks
over a relatively short period of time
rather than the use of a continuous
epidural block. In more than half
(66%) of their patients, RSD devel-
oped after surgery, which was
arthroscopic in 30% of the cases. The
results of treatment were directly
related to the presence of anatomic
pathology. The results were much
more favorable in knees with either
no identifiable lesion or a surgically
correctable lesion than in those with
an uncorrectable lesion.

Wilder et al19 recently reported a
series of cases of RSD in children.

The lower extremity was affected in
87% of their cases, approximately
one third of which involved the
knee. They emphasized the variety
of symptoms encountered in young
patients and the need for a multidis-
ciplinary team approach to case
management. Sympathetic blocks
were used selectively after failure of
more conservative measures. Wilder
et al were the first to emphasize that
the diagnosis of RSD cannot and
should not be completely excluded
even after a negative response to a
confirmed sympathetic block.

Reflex sympathetic dystrophy as
a complication of total knee arthro-
plasty has been only rarely
reported.15,20 Cadambi and Jones20

recently reported 14 cases in which
RSD developed after total knee
arthroplasty. These 14 cases and the
five reported by Katz and Hunger-
ford15 are the only reported cases of
RSD after total knee replacement.

Epidemiology

Reflex sympathetic dystrophy of the
knee is more common in adults than
in children. Of the 224 cases of RSD
of the knee noted in a literature
review, 70% occurred in female
patients, who had an average age of
38 years. The syndrome is rare in
black persons.16,18 Patients may have
a predisposing diathesis or may be
sympathetic “hyperreactors,” as evi-
denced by a history of increased
sweating in the palms and poor tol-
erance of cold, and are often
described as emotionally labile.
Whether or not these physiologic
and psychological factors predis-
pose a patient to RSD, they certainly
are known to aggravate the syn-
drome, making management more
difficult. Because of this underlying
diathesis, caution should be exer-
cised when considering surgical
intervention in any patient with a
history suggestive of RSD. This cau-
tion should be balanced against

awareness of the importance of sur-
gical correction of any well-defined
pathologic condition that may be
triggering the syndrome.18

Pathophysiology

Several excellent detailed reviews of
the pathophysiology of RSD are
available,1,3,6,11,12,21,22 which will be
summarized here.

The usual response to trauma
includes a normal degree of sympa-
thetic discharge accompanying pain
followed by subsequent symptom
resolution. The abnormalities lead-
ing to an exaggerated sympathetic
nervous system response are poorly
understood. Abnormal prolonga-
tion of sympathetic discharge or
failure to disrupt the process
because of continuing trauma per-
mits the underlying symptoms to
escalate. If untreated, this process
leads to RSD, which continues until
there is permanent dysfunction of
the extremity.

Several theories have been for-
mulated to attempt to explain the
etiology of this disorder. Liv-
ingston21 (1943) suggested that the
vicious circle is initiated by somatic
pain that leads to excessive sympa-
thetic discharge. Melzack and
Wall22 (1965) advocated the “gate
control” theory of pain interpreta-
tion by the central nervous system.
They described special cells in the
substantia gelatinosa of the dorsal
horn of the spinal cord that modu-
late the transmission of afferent
impulses from peripheral sensory
nerves. They suggested that these
special cells interpret the sensory
impulses and relay them to the
brain as messages of pain. Impulses
transmitted on large, myelinated
afferent fibers “close the gate to
pain,” but impulses transmitted
along the small C fibers “open the
gate,” thus allowing a small stimu-
lus to be perceived as a great deal of
pain. The exact cause of ongoing
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sympathetic discharge, however, is
poorly understood.

Stages

Classically, RSD has been character-
ized as occurring in three stages.1,3,4

The first stage consists of swelling
with edema and increased tempera-
ture in the extremity. An exagger-
ated pain response is present,
accompanied by apprehension of
any range of motion of the affected
joint. Hyperhidrosis is common, and
allodynia is a frequent manifesta-
tion.

After approximately 3 months,
the initial edema becomes more
brawny, a characteristic of the sec-
ond stage. Hyperhidrosis may
extend into the second stage.
Trophic changes of the skin begin to
appear, and the region may become
engorged and cyanotic. Joint motion
continues to decrease.

The third stage usually begins 6 to
9 months after the onset of symp-
toms and may last for years.
Although the pain may diminish in
degree, it may continue for many
years. Trophic changes are more
pronounced, edema is less promi-
nent, and the skin becomes paler,
cooler, and drier. Thinning of the
skin and subcutaneous tissues
develops, producing a glossy
appearance. Joint stiffness predomi-
nates and may become permanent.

It is important to remember that
these classic stages are more typi-
cal of RSD of the hand and may not
be present in RSD of the knee.
Therefore, it is mandatory that a
high index of suspicion be main-
tained when evaluating any pa-
tient with knee pain that is out of
proportion to the inciting trauma
or surgery.

Signs and Symptoms

Since the best treatment is preven-
tion by early mobilization and

rapid progression to a functional
gait pattern, early diagnosis is the
key to successful management.
Pain out of proportion to the sever-
ity of the initial injury is the hall-
mark symptom and should alert
the clinician to the possible diagno-
sis of RSD. Although patients may
exhibit severe patellofemoral
symptoms, early loss of motion is
an important feature in distin-
guishing RSD of the knee from
other patellofemoral arthralgias.2,15

It has been our experience that loss
of flexion is a more common
finding than loss of extension.7

The classic signs are atrophic skin
changes, decreased temperature,
hypersensitivity to touch, swelling,
and increased sweating. The pain is
described as burning, searing,
aching, or boring and is nonder-
matomal in distribution. There is the
potential for both vasodilatory and
vasoconstrictive signs. Vasodilata-
tion due to decreased sympathetic
activity produces warm, flushed,
dry or scaly skin. Vasoconstriction
due to increased sympathetic activity
produces cool cyanotic or pale skin,
which tends to be moist. In the early
stages, the subcutaneous tissue may
be edematous. In the later stages, the
subcutaneous tissue is firm and
atrophic. As the disorder progresses,
joint stiffness becomes a more pre-
dominant finding.

Patients with RSD of the knee
often do not have this classic combi-
nation of signs and symptoms or the
temporal progression of distinct
stages. Instead, there is a marked
variability in the clinical syndrome.4

When the knee is the central area
of involvement, the patellofemoral
joint is always affected.2,7,17 The
patellofemoral signs are varied and
may include retinacular induration
and tenderness, decreased patellar
mobility with hypersensitivity to
palpation, and patellar tenderness.
The presence of an effusion is not
common.5

Diagnostic Evaluation

Osteopenia of the patella is the most
common radiographic finding; how-
ever, it may take some time to
appear. The more diffuse osteopenia
of classic Sudeck’s atrophy is less
commonly seen in the knee.

Although bone scans and thermo-
grams may be abnormal, they are
not specific to the diagnosis of RSD
and are not considered to be essen-
tial. Some authors suggest diag-
nostic arthroscopy to exclude
“triggering” intra-articular pathol-
ogy; however, magnetic resonance
(MR) imaging will provide the same
information noninvasively. This is a
major advancement, since surgical
intervention has been clearly
demonstrated to be a precipitating
cause of the onset and exacerbation
of RSD.7

The most reliable diagnostic test
is symptom relief by successful
sympathetic block. The diagnosis
of RSD is considered firm if the
pain is significantly improved for
the duration of action of the anes-
thetic agent used for the block. The
sympathetic block is judged suc-
cessful if it is followed by a docu-
mented increase in the temperature
of the skin of 1˚ C.

Although a successful sympa-
thetic block remains key to diagno-
sis, recent reports suggest that some
lumbar sympathetic fibers may
bypass the sympathetic chain and
therefore not be blocked by classic
lumbar sympathetic block.23 There-
fore, it is possible that a successful
sympathetic block might not pro-
vide pain relief for the patient with
RSD of the knee. While failure to
respond to a diagnostic sympathetic
block should not be strict grounds
for excluding the diagnosis of RSD
in the lower extremity, a completely
negative response to confirmed lum-
bar sympathetic block should still
suggest a diagnosis other than RSD
of the knee.19
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The recent increase in awareness
of RSD has led to the tendency to use
it as a catchall diagnosis for patients
with unexplained anterior knee
pain. Although we are in agreement
that certain patients with RSD may
not demonstrate a positive response
to a sympathetic block, this is a rare
occurrence. The clinical setting
should dictate the course of action. If
the symptoms strongly suggest RSD
and the diagnostic block is negative,
the diagnosis should not be strictly
excluded. However, if the signs and
symptoms do not suggest RSD and
the diagnostic block is negative, the
diagnosis of RSD should not be ren-
dered simply because the pain is
difficult to explain.

Treatment

According to the literature, the ini-
tial treatment of RSD should include
gentle exercise, the avoidance of
aggressive manipulation, massage,
contrast baths, biofeedback, limb
elevation to control edema, NSAIDs,
antidepressive medications, and
psychological evaluation. Systemic
corticosteroids and propranolol
have also been reported to be
useful.24-27

Failure to respond to these nonin-
vasive modes of treatment should be
followed by the use of sympathetic
blocks, which have become the stan-
dard of care in difficult cases.28 A
variety of techniques have been
employed. Laurin29 recommends
regional blocks using lignocaine,
and Poplawski et al3 recommend
regional blocks using lidocaine
(Xylocaine; Astra) and methylpred-
nisolone sodium succinate (Solu-
Medrol; Upjohn). Reider and
Rattenborg13 report excellent results
with chemical lumbar sympathec-
tomy using bupivacaine or alcohol.
Guanethidine30,31 or reserpine and
guanethidine32 given intravenously
can produce chemical sympathec-

tomy for as long as 3 or 4 days, dur-
ing which time physical therapy
may be employed. Lankford and
Thompson4 recommend surgical
sympathectomy in patients who
have undergone four sympathetic
blocks without complete relief of
symptoms, while others have been
more aggressive in the number of
blocks used.18 Our algorithm is based
on the use of more aggressive
epidural blocks.

In addition to sympathectomy,
other adjunctive treatments have
been suggested. Ficat and Hunger-
ford2 achieved variable results with
core patellar decompression but did
not recommend it as the sole treat-
ment. An important consideration in
the patient with well-established
RSD of the knee is whether it contin-
ues to be exacerbated by correctable
intra-articular pathology. This can be
excluded by MR imaging without the
drawbacks of surgical exploration.

We have established a treatment
algorithm based on our experience7

(Fig. 1). In patients with suggestive
clinical signs and symptoms of less
than 6 weeks’ duration, we initiate a
trial of an NSAID, intensive but pain-
free physical therapy (to increase
motion and increase strength), alter-
nating hot and cold soaks, and pro-
gressive weight-bearing. Patients
who respond to this initial treatment
usually progress to resolution of
their symptoms. If there is no relief of
symptoms or if the symptoms of RSD
have been present for more than 6
weeks and are progressing in sever-
ity, we proceed directly to a diagnos-
tic sympathetic block.

The sympathetic block serves two
purposes. First, if it relieves the
symptoms during the duration of
action of the local anesthetic used,
the diagnosis is confirmed. Second, a
single block may terminate the
symptoms.

If the symptoms recur after the
block, in-hospital treatment with an
indwelling epidural catheter is

undertaken. On the basis of our
reported experience, we believe that
early intervention with a continuous
indwelling epidural block is the
most successful form of treatment
for the patient with established RSD
(duration of more than 6 weeks) and
for the patient who does not respond
to outpatient sympathetic blocks.

The epidural block has several
advantages over a standard sympa-
thetic block. While a sympathetic
block may relieve pain resulting
from sympathetic hyperactivity, it
provides no relief of somatic pain.
Therefore, if a stiff joint is aggres-
sively mobilized after sympathetic
block, the pain may recur and the
pain cycle may be restarted.
Epidural block allows pain-free joint
mobilization because it blocks both
sympathetic pain fibers and somatic
pain fibers. An epidural block is easy
to perform, and a lumbar epidural
catheter may be left in place for up to
7 days.7 This technique allows
manipulation of the knee as needed
and the use of continuous passive
motion, both of which increase
range of motion. Also, an indwelling
continuous-drip epidural block
eliminates the need for repeated
sympathetic blocks, which can be
difficult to perform and painful.

Another advantage is that vari-
ous medications can be used to meet
individual patient needs during the
course of treatment. Initially, bupi-
vacaine provides a sympathetic, sen-
sory, and motor block that is
excellent for permitting increased
range of motion without pain. The
initial dose of bupivacaine is 1 mg of
a 0.5% solution per kilogram of body
weight. After this is administered,
the continuous drip is set at 0.25 to
0.5 mg/kg per hour and is titrated to
give complete epidural anesthesia. If
stiffness is a problem, manipulation
may be performed early under this
epidural block. We consider an arc
of flexion of less than 90 degrees an
indication for manipulation.
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Later in treatment, a narcotic
epidural agent (morphine, demerol,
or fentanyl) can be administered to
provide pain relief without produc-
ing a complete motor block. This
enables the patient to be ambulatory
and to bear weight on the limb dur-
ing the sympathetic block. However,
narcotic epidural agents are used
only after the patient has regained
pain-free motion with physical ther-
apy and continuous passive motion.

These narcotics have advantages
and disadvantages, and the selection
of the specific agent is left to the dis-
cretion of the anesthesiologist spe-
cializing in pain management. The
switch from bupivacaine to a nar-
cotic is instituted empirically, usu-

ally after 2 to 3 days. Morphine is
given as an intermittent bolus of 0.07
mg/kg every 10 to 18 hours.
Demerol is given as a bolus of 1.0
mg/kg followed by continuous infu-
sion of 0.1 mg/kg per hour. Fentanyl
is given as a bolus of 1.0 µg/kg, fol-
lowed by infusion of 0.3 µg/kg per
hour. Because of its potential for res-
piratory depression, morphine is not
usually infused continuously. The
continuous infusion of demerol or
fentanyl provides consistent analge-
sia. The epidural block is tapered
over 5 to 7 days.

Our experience suggests that
approximately 80% of patients expe-
rience a dramatic initial response to
this treatment protocol and seem to

obtain more lasting relief of their
symptoms than they would follow-
ing a simple diagnostic sympathetic
block.7 If the patient subsequently
ceases to respond or has a recurrence
of symptoms, this inpatient protocol
may be repeated. Multiple repeated
lumbar epidural blocks are not usu-
ally necessary in these patients, as is
frequently the case with lumbar
sympathetic blocks. However,
repeating the inpatient epidural pro-
tocol once or twice should be tried
before considering surgical sympa-
thectomy. The use of chemolytic
agents, such as phenol, to effect
chemical sympathectomy can be
successful, but this involves a
greater risk of complications and is

84 Journal of the American Academy of Orthopaedic Surgeons

Reflex Sympathetic Dystrophy of the Knee

Symptoms (any combination):
• Pain out of proportion to injury
• Decreased range of motion
• Decreased skin temperature
• Sensitivity to touch
• Atrophic skin changes

Trial of:
• NSAID
• Contrast soaks
• Muscle stimulation
• Physical therapy

(to keep pain-free)
• Weight-bearing

Diagnostic sympathetic block
(confirmed by increase in skin 
temperature)

Increased motion and 
decreased pain

No resolution of 
symptoms

If negative:
Consider other diagnoses

Subsequent failure to 
respond or recurrence

Consider RSD

Duration of symptoms <6 weeks

Continue conservative treatment

Resolution of symptoms

Duration of symptoms >6 weeks

If positive:
(1) Hospitalization
(2) Continuous indwelling epidural block 

(titered for complete pain relief and 
sympathetic block): bupivacaine for first 
2-3 days, then narcotic to allow 
ambulation

(3) Manipulation as necessary
(4) Continuous passive motion
(5) Taper over 5-7 days
(6) Possibly psychological evaluation

Fig. 1 Treatment algorithm for RSD of the knee.



more controversial. Development of
anesthetic agents with a very long
duration of action (months) will be
of great value in repeated sympa-
thetic block for RSD.

Special Considerations

Arthroscopic Procedures
Reflex sympathetic dystrophy

seems to be commonly associated
with arthroscopic surgical proce-
dures.7 Whether these procedures
exacerbate preexisting unrecog-
nized RSD of the knee or are the
inciting event is difficult to deter-
mine retrospectively. Tietjen5

reported that 3 of his 14 patients had
undergone arthroscopy and 5 had
undergone arthrotomy. He did not
mention whether these procedures
had preceded the onset of symp-
toms, but he believed that the
patients who had undergone
arthrotomy improved more slowly
than the others. Ogilvie-Harris and
Roscoe14 performed diagnostic
arthroscopy on all of their patients
after the diagnosis of RSD was
made. They believed it was impor-
tant to rule out serious intra-articu-
lar pathologic conditions, as many
of their patients seemed to have a

locked knee at the time of initial
examination. However, no serious
intra-articular lesions were found in
their patients.

In our report,7 11 of 14 patients
had undergone a patellar operation
before the diagnosis of RSD was
made. However, in 9 of the 11 the
history suggested that RSD was pres-
ent before the operation. Therefore,
one should look for symptoms of
RSD before considering surgical
treatment of the knee. The frequent
association of previous arthroscopy
of the knee with a confirmed diag-
nosis of RSD suggests that the “look
and see” philosophy of evaluating
knee pain is rarely justified. Today,
MR imaging can exclude the pres-
ence of significant mechanical prob-
lems in the knee and thereby avoid
the potential exacerbation of RSD
symptoms by ill-advised arthros-
copy.33,34

If MR imaging confirms the pres-
ence of a significant mechanical
cause of pain in the patient with
RSD, therapeutic (not diagnostic)
arthroscopy can be performed with
the use of epidural anesthesia,
which can be continued postopera-
tively via an indwelling catheter as
outlined above.

Multiple Operations
A particularly difficult situation

arises in patients who have had mul-
tiple previous surgical procedures
and who have constant pain. While
some of these patients have intra-
articular pathology, usually related
to arthritic changes, it is important to
recognize that they may also have
extra-articular soft-tissue pain
caused by multiple factors. Tender
scar formation, scar adherence to
underlying structures, and neuroma
formation (especially of the saphe-
nous nerve branches) may be con-
tributing factors. These patients may
also have increased sympathetic
activity suggestive of RSD. The
treatment of patients with somatic
pain with a confirmed anatomic
basis and RSD is very difficult and
must be individualized.

Great caution must be exercised
in recommending total knee arthro-
plasty, especially for the younger
patient with severe knee pain after
multiple failed ligament or soft-tis-
sue procedures. While it may be
tempting to recommend total knee
arthroplasty as a salvage procedure,
the results are often tragic. Likewise,
knee arthrodesis may not produce a
pain-free extremity.
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