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BACKGROUND- The herpes zoster rash occurs when a dormant varicella zoster virus reactivates in dorsal root and
cranial nerve ganglia. Pain that persists in the region where this rash occurred after the cutaneous lesions have healed is
termed postherpetic neuralgia (PHN). A wide variety of therapies has been used with varying degrees of success to prevent
the occurrence of PHN and to reduce pain with established PHN.

REVIEW SUMMARY- In this review, we discuss the clinical presentation of PHN, current strategies for the prevention and
management of this disease, and observations that have increased our understanding of the neural mechanisms involved

CONCLUSIONS- Several classes of drugs are effective in attenuating the pain and hyperalgesia caused by PHN, but no
single drug leads to the complete relief of symptoms. Additional research is needed to improve treatment strategies and
define the role of invasive pain management techniques in cases where PHN is associated with intractable pain.
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The incidence of postherpetic neuralgia (PHN), one of
the most common forms of neuropathic pain, increases sig-
nificantly in patients as their age advances. Not only is PHN
a relatively common cause of chronic pain in people over the
age of 60 years, but the severity and duration of associated
pain also increase with patients’ age. Retrospective popula-
tion data from Liverpool, England suggest that nearly one
quarter of elderly patients experience herpes zoster outbreaks,
and 15% of these patients, or 3.6% of eldetly people, develop
PHN at a median age of 60 years (1). Herpes zoster outbreaks
are usually nonrecurrent, with an incidence of less than 5%
for repeat episodes (2). Epidemiologic studies report that the
annual incidence of herpes zoster increases from 0.4 to 1.6
cases per 1000 among healthy patients less than 20 years old
to 4.5 to 11 cases per 1000 in patients 80 years and older (3).
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A prospective study examined the incidence of PHN after a
single episode of herpes zoster and determined the probability
of developing PHN in groups under and over age 60 years
(3,4). Although only 2% of all patients younger than 60 years
continued to have pain 3 months after the initial zoster
outbreak, the odds ratio of having continued pain at 12
months increased 2.33 per each 10 years of additional age.
Almost 50% of patients over 70 years of age have pain lasting
more than 1 year after the onset of zoster-associated rash.

A summary by Kost et al (3) of the epidemiology of PHN
noted that age-dependant decreases in cell-mediated immu-
nity (CMI) might contribute to the increased incidence with
increasing age. The incidence of PHN has also been found to
be much higher in adults with cancer, in those with human
immunodeficiency virus (5), and in patients experiencing
psychologic and physiologic stress (6).

DIAGNOSIS

Herpes zoster presents as an acute rash that progresses
from erythema to vesicular eruptions in one or more adjacent
dermatomes. Crusting of the lesions usually occurs within 10
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days. Unilateral trigeminal and thoracic distributions are most
frequently affected. Trigeminal involvement occurs almost
exclusively in the ophthalmic branch. After the rash heals,
pain and areas of hypoesthesia and allodynia may persist.
PHN is generally diagnosed when pain lasts longer than 1
month after the rash heals, but some investigators withhold
this diagnosis until pain has persisted for up to 6 months. The
term zoster-associated pain refers to a continuum of pain
symptoms that begins with the initial outbreak of herpes
zoster and ends when and if complete pain resolution occurs.
Pain can also follow an asymptomatic period after an acute
herpes zoster infection has resolved.

Almost 50% of patients over 70
years of age have pain lasting more
than 1 year after the onset of zoster-
associated rash.

The pain of PHN is most frequently described as a
constant burning sensation with frequent paroxysmal lanci-
nating or electric shock-like sensations. Patchy allodynia,
hyperesthesia, and hypoesthesia can be present in varying
combinations in the affected region. Patents frequently re-
port behaviors designed to protect the affected area from
normally nonnoxious stimuli. Contact with bed sheets,
clothing, and even exposure to the wind can exacerbate the
pain. The ongoing spontaneous pain and, particularly, the
allodynic component of PHN can be debilitating and can
lead to depression, social isolation, and increasing health care
utilization.

PREDICTORS

An accurate estimation of the risk of developing PHN
enables informed therapeutic decision making. Furthermore,
risk assessment may facilitate preventive therapy and help
minimize a patient’s disability, psychological distress, and use
of health care resources.

Whitely et al (7) analyzed data from six randomized,
double-blind, controlled trials to identify the factors that
influence the persistence of herpes zoster pain. The six trials
included 2367 patients who were treated with acyclovir,
valacyclovir, netivudine, or a placebo. The investigators
found that the median duration of pain associated with herpes
zoster increased from 21 days in patients less than 50 years old
to 101 days in patients 50 or more years old. In the valacy-
clovir studies, the presence and intensity of prodromal pain
were highly predictive of prolonged zoster pain, regardless of
age. Interestingly, neither the sex of the patient nor the time
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from rash onset to antiviral treatment significantly influenced
zoster pain resolution.

Although it is well established that advancing age in-
creases the risk of developing PHN, six other predictors of
the development and persistence of PHN have been identi-
fied. First, the results of several studies examining persistence
of pain over a 6-month follow-up period suggested that
patients with the most severe acute herpes zoster pain have
the greatest risk of suffering persistent zoster pain and devel-
oping PHN (8-10). Many researchers believe that the rela-
tionship between the severity of acute pain and prolonged
herpes zoster pain has been established (11).

The appearance of severe cutaneous lesions, which re-
flect the severity of the acute infection, is a second predictor
of prolonged pain (9,11). This finding suggests that pain may
be related to the number of affected vesicles and the propor-
tion of dermatome affected.

Third, Nurmikko and Bowsher (12) reported that scar-
ring in the affected dermatome may distinguish patients who
will develop PHN from those who have pain that will
attenuate. The healing of the herpes zoster rash often causes
scarring, and, because scarring is likely associated with greater
rash severity, this observation supports the association be-
tween greater cutaneous manifestations during infection and
prolonged pain. Interestingly, Rowbotham and Fields (13)
showed that PHN patients with allodynic pain demonstrate
less-severe scarring. This may imply that scarring and the
preceding severe rash are related to specific kinds of PHN
pain.

Fourth, sensory dysfunction in the affected dermatome
during acute herpes zoster might predict development and
persistence of PHN. Based on comparisons of sensory
changes in patients with and without PHN after acute herpes
zoster, Nurmikko and Bowsher (12) reported that patients
with sensory changes, such as hypoesthesia and elevated
thermal and vibration thresholds in the affected dermatome
compared with the contralateral dermatome, have an in-
creased risk of prolonged pain. These investigators concluded
that PHN is primarily a deafferentation pain syndrome re-
sulting from plastic changes in the central nervous system
(CNS). In addition, Rowbotham and Fields (14) observed a
direct correlation between intensity of pain and normal ther-
mal sensibility and hypothesized that activity in the intact
nociceptors innervating the affected PHN sites may play an
important role in the mechanisms of PHN. The relative
discrepancy in these hypotheses may be resolved by studies
that suggest the mechanisms of pain in PHN may vary among
patients.

Fifth, a more intense magnitude and duration of humoral
and cell-mediated response during acute herpes zoster might
also predict prolonged pain, suggesting a relationship be-
tween the severity of acute infection and the magnitude of
the immune response (15,16). This is supported by the fact
that varicella zoster virus (VZV) cell-mediated immune re-
sponses reach maximum capacity at 1 to 2 weeks after the
onset of herpes zoster, which is often the time of maximal
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infection. Furthermore, Glaser and Kiecolt-Glaser (17) pro-
pose a relationship between antibody titers and the extent of
viral reactivation in herpes zoster and Epstein-Barr virus.
Additional studies have also found a less intense immune
response to VZV in patients treated with antivirals.

Finally, several investigators identified the combination
of painful prodrome and fever greater than 38°C during acute
herpes zoster as a predictor of prolonged pain (18,19). To-
gether, these predictors, which can be viewed as components
of severe infection, support the notion that the severity of
neural dysfunction during acute herpes zoster contributes to
the development of PHN.

Postherpetic neuralgia is generally
diagnosed when pain lasts longer
than 1 month after the rash heals.

Psychosocial factors also influence whether a patient ex-
periences PHN. For example, Pilowsky (20) suggested that
patients with prolonged pain may have premorbid personality
traits or be undergoing stressful life events. In cross-sectional
studies, PHN patients presented with a larger number of
anxiety-associated symptoms and rated prior pain experiences
as more intense than did herpes zoster patients whose pain
did not persist (21). Furthermore, retrospective studies re-
vealed that patients who reported suffering other diseases
with or without concurrent psychological stress at the onset
of herpes zoster were at substantially higher risk of develop-
ing PHN, altered daily activities, and a decreased sense of
well-being than were patients without additional physical or
psychological burdens (22). Similarly, in a prospective study,
Dworkin et al (8) found that patients with PHN were more
likely to exhibit symptoms of depression, anxiety, and lower
life satisfaction during acute infection than were patients who
failed to develop PHN. In summary, both organic and psy-
chological factors may play a role in the genesis of PHN.
Thus, Dworkin and Portenoy (11) propose a diathesis stress
model in which the risk of developing PHN increases with
greater severity of neural damage as well as with escalations of
psychosocial stress.

PATHOPHYSIOLOGY

VZV is a double-stranded DNA virus of the herpes
family. Primary varicella infection commonly manifests as
chickenpox, followed by a latent noninfectious phase during
which the virus survives in cranial nerves and dorsal root
ganglia. Conditions that depress cell-mediated immunity,
particularly generalized immunosuppressive states and ad-
vancing age, predispose patients to viral reactivation and
replication (23). Zoster can be produced when the reacti-
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vated virus replicates and migrates along peripheral sensory
pathways. Acute zoster causes cutaneous inflammation and
partial denervation in a dermatomal distribution (10) as well
as inflammation, necrosis, and fibrosis in the dorsal root
ganglia. Inflammatory changes in peripheral nerves can last
for months and lead to demyelination, wallerian degenera-
tion, and fibrosis. In postmortem studies, Watson et al (24)
found demyelination and loss of axons in the peripheral nerve
and sensory roots of PHN patients with and without associ-
ated pain. Dorsal hom atrophy, cell loss, and demyelination
with fibrosis, however, occurred only in those with pain.
VZV in tissue culture can induce spontaneous firing in neu-
rons that would normally be electrically silent (25). Loss of
myelinated afferent neurons and neuronal plasticity in the
dorsal horn may, thus, result in uninhibited and amplified
activity in unmyelinated primary afferents, which, in turn,
may lead to the pain associated with PHN.

Several investigations have attempted to determine
whether pain in PHN results predominantly from deafferen-
tation or from the activity of remaining peripheral nocicep-
tors (current evidence supports both conceptual mechanisms)
(26—28). These studies suggest that subtypes of PHN can be
distinguished based on their neural mechanisms and that the
presence or absence of deafferentation, sensory loss, and
allodynia may be measurable clinical indicators that will help
delineate these subtypes. Identification of these subtypes may
have therapeutic implications if the response to different
treatments correlates with the neural mechanism involved.

Rowbotham et al (29) proposed the following three
subtypes of PHN based on quantitative sensory examination
of patients: (1) the irritable nociceptors group, with mechan-
ical allodynia (pain to light brushing of skin) and normal
thermal sensation or thermal hyperalgesia; (2) the central
reorganization group, with mechanical allodynia and thermal
sensory deficits; and (3) the deafferentation group, with on-
going pain without allodynia in a region marked by profound
sensory loss.

These investigators believe that persistent abnormal ac-
tivity from damaged nociceptors or sensitization of the un-
damaged nociceptors plays an important role in the develop-
ment of pain in PHN subtype 1 (29). The concept of irritable
nociceptors implicates that neuropathic pain results from
peripheral sensitization and spontaneous activity. In these
patients, a specific peripheral mechanism, such as abnormal
activity in the C-fiber afferents, may be necessary to induce
central sensitization and maintain mechanical allodynia.

In patients with PHN subtype 2, allodynia to mechanical
stimuli is often associated with deficits in thermal detection of
warm or cool stimuli. Alternatively, facilitated pain states may
exist in patients with deafferentation without allodynia from
CNS hyperexcitability, loss of inhibitory large fiber afferents,
or loss of CNS inhibitory cells (subtype 3).

Pappagallo et al (30) performed quantitative sensory test-
ing on the affected and contralateral sides of 63 patients who
had PHN in different distributions and for varying durations.
These investigators categorized more than 50% of their pa-
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tients as subtype 2, with the rest approximately equally dis-
tributed between subtypes 1 and 3 and found significant
differences among the groups depending on the duration of
pain. In addition, the relative contribution of peripheral and
CNS mechanisms varied among individual patients and over
the duration of PHN. The sensitization of cutaneous noci-
ceptors was more prevalent early in the disease (less than 1
year), indicating that CNS mechanisms may predominate
later. Information obtained upon careful sensory examina-
tion, therefore, may be useful in selecting therapies that are
targeted at the predominant mechanism maintaining pain in
individual patients. For example, patients with relatively less
deafferentation and more cutaneous sensitization may re-
spond well to topical therapies. Researchers hope that the
identification of mechanistic subtypes and development of
mechanism-specific therapies will allow physicians to tailor
treatment to individual patients.

TREATMENT

The efficacy and safety of several of the numerous pro-
posed treatments for PHN are difficult to evaluate, because
small sample sizes, heterogeneous populations, inadequate
controls, ambiguous outcome definitions, and short-term
follow-up have limited pertinent studies. Inclusion of ade-
quate controls is of particular relevance to study design,
because PHN frequently resolves spontaneously over time
(24), and diminution of pain might incorrectly be attributed
to treatment-specific effects.

The response of individual patients to present therapies
can be hard to predict, and, in some patients, effective
analgesia can be very difficult to achieve. In fact, as many as
40% to 50% of patients with PHN do not obtain satisfactory
relief of pain despite the use of presently available treatments
(31,32). There are, however, several classes of drugs with
proven efficacy and favorable safety profiles that are consid-
ered first-line treatments for established PHN. Invasive ap-
proaches and alternatives associated with relatively less sup-
portive evidence should be reserved for patients who do not
respond to first-line treatments.

Medical Therapies

Oral therapies — Kanazi et al (33) reviewed randomized
controlled trials (RCTs) of tricyclic antidepressants, gabap-
entin, and controlled-release oxycodone for PHN and re-
ported that these medications all provide pain relief with a
similar efficacy that is better than that achieved with a pla-
cebo. In addition, nortriptyline is equianalgesic to but asso-
ciated with fewer side effects than amitriptyline.

A quantitative systematic analysis of the relative efficacy
and incidence of adverse effects of antiseizure and antidepres-
sant drugs used to treat pain in diabetic neuropathy and in
PHN considered three RCTs that compared the use of
antidepressants (amitriptyline in two and desipramine in the
other) versus placebo to treat PHN (34). This analysis re-
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vealed a number needed to treat (NNT) of 2.1 (95% confi-
dence interval, 1.7 to 3) for at least 50% pain relief, which
was significantly better than placebo. One study comparing
gabapentin with placebo yielded a NNT of 3.2 (2.4 to 5).
Overlapping confidence intervals prevented determination of
which drug class was more effective for either condition, but
additional pooling of data revealed a NNT of 2.9 (2.4 to 3.7)
to achieve 50% pain relief across both pain states and both
drug classes. The incidence of minor side effects was the same
for both drug classes, but the occurrence of side effects
leading to withdrawal from trials was considerably higher for
tricyclic antidepressants, with a number needed to harm
(NNH) of 17 (range, 11 to 43). The ratios between treat-
ment-specific benefit and treatment-specific major harm
were 5 for tricyclic antidepressants and 8 for gabapentin.
Thus, for every five patients obtaining at least 50% pain relief
from tricyclic antidepressants, one will experience adverse
effects leading to discontinuation of the drug versus one out
of eight patients treated with gabapentin. There was no
significant difference in relative risk of major adverse effects
between gabapentin and placebo, and no difference was
noted in efficacy between gabapentin and the older drugs
phenytoin and carbamazepine. Gabapentin has found wide-
spread use in the treatment of a variety of neuropathic pain
conditions, likely resulting from its established efficacy and
favorable adverse-effect profile compared with phenytoin
and carbamazepine. Other recently developed antiepileptics
such as lamotrigine have not been thoroughly investigated by
RCT for the treatment of PHN. The efficacy of selective
serotonin reuptake inhibitors has not been established by
RCT.

Gabapentin has found widespread
use in the treatment of a variety of
neuropathic pain conditions

Sindrup and Jensen (35) achieved similar results in their
determination of the NNT for several drugs based on avail-
able RCTs. These investigators calculated a NNT of 2.3 for
tricyclic antidepressants, 2.5 for oxycodone, 3.2 for gabap-
entin, 5.3 for capsaicin, and no efficacy for dextromethor-
phan. Additional trials are needed to determine the efficacy of
the combinations of these agents that are often used in clinical
settings.

Confirmatory evidence continues to accrue in support of
the efficacy and tolerability of gabapentin. In 2001, Rice and
Maton (36) conducted a large multicenter, double-blind
RCT and reported that gabapentin treatment led to signifi-
cant improvements in multiple validated pain and quality of
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life measures and was associated with few and generally mild
side effects.

Tramadol possesses opioid properties and also affects the
reuptake of amines in a manner similar to the mechanism of
tricyclic antidepressants. A noncontrolled study suggests that
tramadol can be effective in reducing PHN pain while avoid-
ing the adverse effects associated with more potent opioid
agonists (37), and one RCT has revealed the efficacy of this
agent in other neuropathic pain states, such as diabetic neu-
ropathy (38).

Early antiviral therapy during the
acute zoster attack decreases the
duration of viral shedding,
accelerates rash healing, and reduces
the duration of acute pain and
postherpetic neuralgia.

The efficacy of opioids to treat neuropathic pain has been
intensely debated (39,40). In one study, however, the ob-
served analgesic effect of OxyContin was not accompanied
by concurrent changes in mood (40). In a randomized,
double-blind, placebo-controlled crossover study, the anal-
gesic and cognitive effects of tricyclic antidepressants (TCAs)
and opioids on PHN have been compared (41). Both opioids
and TCA reduced pain more than placebo. Some patients
responded better to the opioids, whereas others responded
better to the TCA. The study indicated that opioids and
TCA act via independent mechanisms and may have variable
effects in an individual patient with PHN. In addition, con-
trolled-release morphine was not associated with significant
cognitive deficits in this elderly population with PHN.

Intravenous therapies — Trials performed in a small number
of PHN patients showed that intravenous and subcutaneous
ketamine can reduce spontaneous and paroxysmal pain as
well as allodynia (42,43). Ketamine is an n-methyl-d-aspartic
acid (NMDA) receptor antagonist, and NMDA receptors are
glutamate receptor subtypes believed to be involved in the
central transmission of neuropathic pain. In these studies,
however, significant side effects, such as fatigue, dizziness,
mood changes, and infusion site problems, occurred in most
subjects. These adverse effects presently limit the parenteral
utility of ketamine.

Oral ketamine was reported to be efficacious for pain
relief in a single patient with PHN without side effects (44).
Anecdotal evidence also exists regarding the successful use of
dextromethorphan, another NMDA antagonist, in PHN
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(45), but the efficacy of this agent has not been tested in an
RCT (46). Eisenberg et al (47) found memantine, another
NMDA antagonist, to be no better than placebo in treating
PHN.

A double-blind RCT comparing intravenous lidocaine
to saline showed reduction in PHN pain and allodynia with
lidocaine (48). Lidocaine has similar efficacy when infused at
1 and at 5 mg/kg over 2 hours. In each case, lidocaine
treatment led to significant pain reduction as well as contrac-
tion of the surface area where allodynia could be evoked.
This finding is the basis for the use of oral mexiletine to
achieve systemic sodium channel blockade and reduction of
PHN pain in patients who respond to intravenous lidocaine.
The overall efficacy of this strategy, however, has yet to be
proved. Investigators have achieved promising results with
another sodium channel blocker, flecainide, used with an
intravenous infusion test followed by oral treatment for those
who respond (49).

Topical therapies — In contrast to systemic analgesics, which
have the potential for causing undesirable side effects, appli-
cation of topical local anesthetics can reduce pain in PHN
without significant systemic effects. Lidocaine gel (50), an
eutectic (a mixture of chemicals with a lower melting point
than that of the individual components) mixture of local
anesthetics (EMLA) (51), and lidocaine-impregnated patches
(52) applied to areas of pain and allodynia can significantly
reduce constant pain as well as paroxysmal pain and allodynia.
Continued use over several days can provide additional ben-
efit beyond the acute relief obtained with initial use. The
United States Food and Drug Administration has granted
approval for the use of a 5% lidocaine patch for PHN,
because there is established efficacy and apparently little risk
with this treatment. The protection afforded by the patch
vehicle itself against mechanical stimulation of allodynic skin
is beneficial independent of the drug activity. Although many
patients experience partial relief, complete relief usually does
not occur, and some patients cannot continue therapy be-
cause of local skin irritation. The efficacy of topical local
anesthetic for PHN over extended periods is unknown,
because follow-up intervals have been limited in published
studies.

The topical administration of capsaicin has also been
suggested as a therapeutic option in the management of
PHN. The exact mechanism of action of capsaicin is uncer-
tain, but the drug causes release of substance P and other
neuropeptides from nociceptive fibers and, with prolonged
or repeated administration, can deplete the neuronal stores of
neurotransmitters (53), leading to cessation of local nocicep-
tive function (54). After preliminary studies suggested that
capsaicin may be efficacious in reducing PHN (55,56),
Watson et al (57) conducted a trial with 143 patients ran-
domized to receive 0.075% capsaicin cream or placebo
cream. Patients were followed for up to 2 years, and several
patients enjoyed a significant and prolonged improvement in
pain symptoms and functional measures. No serious adverse
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effects were reported, but some patients experienced an
intolerable burning sensation. The utility of this treatment is,
thus, limited by the discomfort associated with initial noci-
ceptor activation.

[t seems that patients in whom well-preserved cutaneous
primary afferents are the predominant mechanism of ongoing
pain are both the most likely to benefit from and the least
likely to tolerate capsaicin (27). Conversely, those who can
best tolerate capsaicin are the least likely to benefit, because
CNS mechanisms may have a predominant role. The dis-
comfort associated with capsaicin might be averted if we
create capsaicin analogues that would be effective without
causing the initial nociceptor activation.

Interventional Therapies

Neural Blockade and Neuraxial Steroids — A report by
Kotani et al (58) has sparked renewed interest and contro-
versy regarding the use of intrathecal steroids for refractory
PHN. Preliminary work had shown that intrathecal, but not
epidural, methylprednisolone may be effective (59). Citing
postmortem evidence of spinal cord inflammation and high
levels of interleukin-8 in the cerebrospinal fluid of patients
with PHN, the authors postulated that antiinflammatory
treatment might reverse or retard PHN. They randomized
277 patients to receive intrathecal methylprednisolone plus
lidocaine, lidocaine alone, or no treatment weekly for up to
4 weeks. All patients had suffered from persistent PHN for at
least 1 year despite treatment with systemic diclofenac, anti-
depressants, and antiseizure medications, and all patients con-
tinued to have persistent pain before inclusion. Through 2
years of follow-up, the authors reported good or excellent
relief of both spontaneous and allodynic pain in 90% of the
steroid plus local anesthetic group versus 7% for the group
receiving lidocaine alone and 3% for the no-treatment group.

If nonprescription analgesics do not
work, consideration should be given
to opioids and tricyclic
antidepressants for symptomatic
relief during the acute zoster
episode.

In addition, they reported a significant reduction in the
cerebrospinal fluid level of interleukin-8 in the steroid plus
local anesthetic group only. Other authors have questioned
the role of ongoing inflammation in established PHN and
emphasize the possible risks associated with the intrathecal
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injection of available formulations of methylprednisolone
(60,61). Although arachnoiditis, transverse myelitis, cauda
equina syndrome, and other neurologic sequelae have been
associated with intrathecal steroid administration (62), no
such adverse events occurred in the trial conducted by Kotani
et al.

Epidural injection of local anesthetic either intermittently
or via continuous catheter is effective in reducing pain se-
verity and duration during acute herpes zoster outbreaks
(63—66). Although epidural injection to treat pain in PHN
has been investigated less extensively (67,68), there is little
evidence to suggest that epidural injections alter the course of
established PHN aside from providing transient relief.

Winnie et al (69) postulated that providing analgesia and
blockade of the sympathetic nervous system during acute
herpes zoster may help prevent development of PHN. This
led Manabe et al (65) to speculate that the epidural admin-
istration of local anesthetics might reduce the incidence of
PHN. Two nonblinded studies compared the duration of
pain in patients receiving oral antiviral treatment in combi-
nation with epidural infusion of local anesthetic during acute
herpes zoster to that in patients receiving oral antivirals alone
(63,64). The epidural group clearly obtained more rapid
resolution of acute pain, but only RCTs with long-term
follow-up can establish whether this intervention can prevent
PHN.

Although it is possibly efficacious for herpes zoster pain,
selective blockade of the sympathetic nervous system with
local anesthetic has not led to prolonged pain relief in estab-
lished PHN (70). In a retrospective study of a small group of
patients, Reiestad and colleagues (71,72) reported that infu-
sion of a local anesthetic via a percutaneously placed inter-
pleural catheter reduced pain severity and duration during
acute herpes zoster and PHN. The role of intercostal peri-
neural injection of local anesthetic or steroid has not been
established either retrospectively or by RCT, and cryother-
apy of intercostal nerves has yielded poor retrospective results
(73). In one series of subcutaneous dermatomal injection of
local anesthetic and steroid in 3960 patients, 96% of patients
obtained complete relief with repeated blocks over a 6-week
follow-up period; however, no control group was included

(74).

Neuroaugmentation and Neuroablation — Published re-
ports regarding the efficacy of transcutaneous nerve stimula-
tion systems (TENS) as treatment for PHN are inconclusive
because they lack standardization of stimulation parameters
and outcome measures (75). The use of spinal cord stimula-
tion for relief of chronic PHN pain is supported by the
experience of Spiegelmann et al (76), but others have found
this technique disappointing (77). Electrical stimulation of
the Gasserian ganglion with an implanted nerve stimulating
system may be effective in certain kinds of chronic facial pain
(78); however, Taub et al (79) reported no success when
applying this treatment to four patients with PHN in an
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uncontrolled study. Poor results have also been reported with
the use of deep brain stimulation for PHN (80).

Overnall, the experience with surgical ablative therapies
for PHN has been discouraging. Skin excision, sympathec-
tomy, peripheral neurolysis, myelotomy, cordotomy, and
intracranial surgery were examined in a few patients before
the widespread acceptance of antidepressant and anticonvul-
sant therapies (82). In light of the absence of supportive
evidence and the potential for adverse effects, surgical abla-
tive therapies for PHN have few advocates.

A retrospective review of the use of dorsal rhizotomy
revealed a long-term success rate of approximately 30%
(83,84). More varied, yet similar, overall results have been
reported for the use of dorsal root entry zone operations to
treat PHN (85-88). Moreover, a significant incidence of
persistent ataxia has been associated with the dorsal root entry
zone procedure.

Urgosik et al (89) have used gamma knife radiosurgery as
a noninvasive option for patients whose refractory PHN pain
involved the trigeminal nerve. In this trial, radiation was
directed at the root of the trigeminal nerve near the brain-
stem. The results in a series of 16 patients yielded a success
rate of 44% (significant pain relief). There were no reports of
adverse effects in this series, but in a preliminary report, the
investigators noted that some patients experienced tactile
hypesthesia (90).

Behavioral Therapies

We presently lack definitive clinical trials of psychologic
interventions, such as biofeedback, for the treatment of PHN
and chronic pain in general. A limited number of case series,
however, suggests that biofeedback may improve the quality
of life in patients with PHN (91).

Acupuncture

Acupuncture has not been shown in any RCT to be
superior to placebo, sham treatment, or no treatment for
PHN. One RCT with a small sample demonstrated no
benefit with acupuncture versus mock transcutaneous nerve
stimulation (92).

PREVENTION

Despite the availability of drugs that can reduce pain in
PHN, the importance of preventing reactivation of herpes
zoster and preventing the development of PHN when reac-
tivation occurs cannot be understated. Antiviral medications,
tricyclic antidepressants, and steroids have been used during
acute herpes zoster outbreaks in attempts to reduce the
subsequent incidence of PHN. Investigators have also turned
attention to the use of vaccination as a means of reducing the
incidence of herpes zoster recurrence and subsequent PHN.

Bowsher (93) reported a randomized, double-blind,
placebo-controlled trial of preemptive treatment with 25 mg
amitriptyline per day for 90 days in patients over age 60 years
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with newly diagnosed herpes zoster. Prevalence of PHN at 6
months was reduced by more than 50%, with a NNT of 5.1.
The fact that patients receiving amitriptyline were warned
about the side effects of tricyclic antidepressants, however,
may have compromised blinding. Also, the concurrent use of
acyclovir was not controlled, and reduced pain occurred in
patients treated with both drugs compared with those treated
with placebo plus acyclovir.

Results of an RCT in immunocompetent patients with
herpes zoster indicated that early antiviral therapy during the
acute zoster attack decreases the duration of viral shedding,
accelerates rash healing, and reduces the duration of acute
pain and PHN (94,95). Two meta-analyses of double-blind,
placebo-controlled trials revealed that acyclovir decreases the
duration and incidence of PHN (10,96). Similarly, trials with
famciclovir suggested that this drug reduces the duration of
PHN (94,97).

Dworkin et al (95) assessed the efficacy and safety of
famciclovir in 419 immunocompetent patients with uncom-
plicated herpes zoster in a multicenter, double-blind RCT.
These investigators examined the effects of 500 or 750 mg
doses three times a day for 7 days (initiated within 72 hours
of rash onset) on viral shedding, cutaneous end points, acute
pain, and duration of PHN. The median time to cessation of
PHN in patients 50 years of age or older was 163 days in the
placebo group versus 63 days in the 500 and 750 mg famci-
clovir groups. Furthermore, using the definition of PHN as
pain persisting 30 days or 3 months after study enrollment,
the intent to treat analyses show reduced duration of PHN in
acute zoster patients treated in each famciclovir group. NNT
for prevention of PHN calculated from the data provided by
the investigators for the 500 and 75 mg doses of famciclovir
at 90 days was 21 and 18 and at 180 days was 11 and 9,
respectively. These analyses suggest that treatment of acute
herpes zoster patients with famciclovir reduces the risk and
duration of PHN but may not have a significant effect on the
incidence of PHN.

In a systematic review of 42 trials, Alper et al (98)
analyzed the evidence supporting the hypothesis that PHN
can be prevented by antiviral or other therapies. Four RCTs
of oral acyclovir (800 mg five times daily; 692 patients)
provided only marginal evidence of reduced pain at 1 to 3
months. Treatment was initiated within 72 hours after the
appearance of herpes zoster rash and continued for 7 to 21
days. In one RCT of famciclovir (500 mg initiated within 72
hours of herpes zoster diagnosis and continued for 7 days)
involving 186 patients, treatment failed to reduce the overall
incidence of PHN but reduced the duration of the disease by
a median of 2 months. The seven studies of oral steroids
evaluated were too heterogeneous for pooled data analysis.
The two studies of steroid use that were the most recently
published when the review took place demonstrated a short-
term benefit in reducing herpes zoster pain and improving
quality of life but offered no evidence of preventing PHN or
reducing its severity or duration.
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Ahmed compared percutaneous electrical nerve stimula-
tion to famciclovir in a RCT in 50 patients and reported,
without detailing the statistical analyses, that treatment with
famciclovir reduced the risk of developing PHN and the
severity of pain at 3 and 6 months (99).

Cellular immunity plays a more important role than does
humoral immunity in fighting both primary infection with
VZV and in preventing reactivation. Patients who had a
primary VZV infection but have not subsequently been in
close contact with children suffering primary infections do
not experience the natural boosting of immunity that can
occur through this repeated exposure (100). Several investi-
gators have shown that administration of live attenuated
varicella Oka strain vaccine boosts cell-mediated immunity
to VZV in the elderly (101-103), and it is hoped that the
routine vaccination of high-risk patient groups may ulti-
mately prevent PHN. An investigation is ongoing to deter-
mine if reexposure to VZV via live vaccine administration in
healthy adults over age 60 years can reduce the incidence and
severity of PHN (104).

TREATMENT RECOMMENDATIONS

Prompt treatment of herpes zoster outbreaks can lessen
the associated acute pain and diminish the likelihood of
developing PHN. If nonprescription analgesics do not work,
consideration should be given to opioids and tricyclic anti-
depressants for symptomatic relief during the acute zoster
episode. Treatment with antiviral medications and steroid

Table 1.
Therapy for Zoster Infections

PosTHERPETIC NEURALGIA

medications should be considered on an individual basis.
Generally, patients less than 50 years of age who have mild
symptoms and are not immunocompromised do not require
drug therapy unless the ophthalmic area is involved. Table 1
summarizes the recommendations for specific patient popu-
lations, published as the result of a National Institutes of
Health Clinical Staff Conference (105). Some patients with
extreme pain from an acute outbreak will experience dra-
matic relief with epidural catheter placement and infusion of
local anesthetics or opioids; however, this treatment carries
the risk of epidural abscess with prolonged use.

Treatment for established PHN should begin with med-
ications that have established and favorable efficacy and safety
profiles; however, a proportion of patents will experience
pain that is refractory to both initial and subsequent therapies.
A strategy for the treatment of patients with PHN is shown
in Figure 1. Lidocaine patches seem to be very safe and are
effective for many patients. Patients with marked allodynia
without sensory loss on examination may represent a subset
with irritable nociceptors and may be the most likely to
benefit from lidocaine patches. Capsaicin can desensitize
nociceptors, but the burning pain associated with its appli-
cation can limit its utility.

In addition to lidocaine patches, amitriptyline and gaba-
pentin should be considered first-line treatment, because
these drugs have been shown to be effective in multiple
RCTs. The NNT for amitriptyline and gabapentin is similar;
however, the NNH is lower for amitriptyline. This means

Patient Group

Treatment Options*

Zoster
Immunocompetent persons
Age <50 years with mild pain
With ophthalmic rash

Age =50 years or moderate to severe pain

Immunocompromised persons

Corticosteroid therapy, continuous or intermittent high dose

Low-dose daily cytotoxic drug use#

HiV-infected

Hematologic or solid-organ malignant conditions or
transplant recipient

Disseminated disease

Acyclovir-resistent lesions

Symptomatic care only

Oral famciclovir, valacyclovir, or acyclovir for 7 days;
ophthalmic assessment

Oral famciclovir, valacyclovir, or acyclovir for 7 days;
consider corticosteroidst

Oral famciclovir, valacyclovir, or acyclovir for 7 days

Oral famciclovir, valacyclovir, or acyclovir for 7 days

Oral famciclovir, valacyclovir, or acyclovir for 7-10 days

Intravenous acyclovir or oral valacyclovir or famciclovir for
7-10 days

Intravenous acyclovir for 10 days

Intravenous foscarnet§ for 14 days or longer (until healing)

*Standard dosages are oral acyclovir, 20 mg/kg five times daily for children or 800 mg five times daily for adults; intravenous acyclovir, 500 mg/m? every 8 hours for
children or 10 mg/kg every 8 hours for adults; oral valacyclovir, 1000 mg three times per day; oral famciclovir, 500 mg three times per day; intravenous foscamet, 40

mg/kg every 8 hours.

1Oral prednisone, 30 mg twice per day for 7 days, 15 mg twice per day for 7 days, and 7.5 mg twice per day for 7 days.
$Examples include daily oral cyclophosphamide, methotrexate, azathioprine, and 6-mercaptopurine.

§Not approved by the Food and Drug Administration for this indication.

Adapted from Cohen JI, Brunell PA, Straus SE, et al. Recent advances in varicella-zoster virus infection. Ann Intern Med. 1999;130:922-932.
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that amitriptyline will be effective more often but that gaba-
pentin is better tolerated. Although a greater number of
studies have established the efficacy of amitriptyline, strong
consideration should be given to nortriptyline, because evi-
dence suggests that it may be as effective and better tolerated.
It is not known whether these drugs work synergistically or
additively. OxyContin and other opioid medications with
long half-lives are useful therapies for patients who do not
respond to tricyclic antidepressants or antiepileptics. Opiate
medications are not selected initially despite their reasonable
efficacy because of their side effect profile and potential for
physiologic dependence.
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Depression is common among patients with chronic
pain, and referral for psychiatric consultation can be crucial
for PHN patients who have signs and symptoms of mood
disturbance. Even those who are free of overt depression and
anxiety can learn behavioral strategies to ameliorate refractory
pain. Detectable mood disorders should be treated concur-
rently as efforts to reduce pain continue.

When pain persists despite treatment with lidocaine
patches, tricyclic antidepressants, antiseizure drugs, and opi-
ates, the physician is left with treatment options that have less
or no established efficacy. Mexiletine can be tried for patients
who respond to intravenous lidocaine infusion; however,

A Strategy for Management of
Postherpetic Neuralgia

Pharmacologic Non-pharmacologic
interventions interventions
y /\
““‘;z: ca;l‘d :"u“;h;::cal d ?° a::md nia Behavioral therepies TENS
mecl lodynia an ‘marke: .canbe sate .
atlodynia thermal sensory deafferentation) for all ;ﬁzma only {hd‘ of good evidence
e N : d or efficacy, but
(sensitized deficits (partial those with avert signs minimal risks
cutaneous deafferentation) of depression/anxicty
nociceptors)
y
Lidocaine patch 5%
-apply to affected area
12 hours/day
y
Tricyclic .
antidepressant A ’ | Refractory pain J
-amitriptyline or ‘
nortriptyline
stasted at 10-25 mg at
bedtime -referral to pain clinic
_titrated to effect -copsider epidural or intercostal
or daily dose of 150 m perincural injection with local anesthetic
| -consider intravenous lidocaine infusion
2 milligrams/kilogram over 2 hours and
oral mexilitene if paticat responds
Anti-seizure drug -consider capsaicin 0.075% cream
-gabapentin started at applicd 3-5 times daily
100 mg 3 times daily
titrated to effect or
1,200 mg 3 times
daily y
-alternate anti-seizure
drug if jneflective [ Severe refractory pain ]
Opioid agent -consider wrial of spinal cord stimulation
-tramadol or ider tntrathecal sterotd in)
thad! Hled > -consider neurcablative surgery
release oxycodone, or
morphine
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potentially serious arrhythmias can occur. Regional anes-
thetic blocks seem to provide transient analgesia only, but, as
in acute zoster, they may occasionally be useful for patients
with intolerable pain. Intrathecal steroid injections seem to
be promising, but additional studies are needed to determine
the safety and efficacy of this treatment for PHN. The role of
invasive treatment strategies, such as spinal cord stimulation
and neuroablative procedures, also needs to be investigated
carefully in future studies.

ACKNOWLEDGMENTS

This study was supported in part by National Institutes of

Health grant NS-26363 (to S.N.R.).

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Bowsher D. The lifetime occurrence of Herpes zoster and prevalence
of post-herpetic neuralgia: a rewospective survey in an elderly
population. Eur J Pain. 1999;3:335-342.

. Ragozzino MW, Melton L] I1I, Kurland LT, et al. Population-based

study of herpes zoster and its sequelae. Medicine (Baltimore). 1982;61:
310-316.

. Kost RG, Straus SE. Postherpetic neuralgia: pathogenesis, treatment,

and preventon. N Engl J] Med. 1996;335:32-42,

. Helgason S, Petursson G, Gudmundsson S, et al. Prevalence of

postherpetic neuralgia after a first episode of herpes zoster: prospective
study with long term follow up. BMJ. 2000;321:794-796.

. Lojeski E, Stevens RA. Postherpetic neuralgia in the cancer patient.

Curr Rev Pain. 2000;4:219-226.

. Livengood JM. The role of stress in the development of herpes zoster

and postherpetic neuralgia. Curr Rev Pain. 2000;4:7-11.

. Whitley RJ, Shukla S, Crooks RJ. The identification of risk factors

associated with persistent pain following herpes zoster. J Infect Dis.
1998;178(suppl 1):571-575.

. Dworkin RH, Hartstein G, Rosner HL, et al. A high-risk method for

studying psychosocial antecedents of chronic pain: the prospective
investigation of herpes zoster. J Abnorm Psychol. 1992;101:2060-205.

. Whitey R]J, Lakeman F. Herpes simplex virus infections of the central

nervous system: therapeutic and diagnostic considerations. Clin Infect
Dis. 1995;20:414-420.

Wood MJ, Kay R, Dworkin RH, et al. Oral acyclovir therapy
accelerates pain resolution in patients with herpes zoster: a meta-
analysis of placebo-controlled trials. Clin Infect Dis. 1996;22:341-347.
Dworkin RH, Portenoy RK. Pain and its persistence in herpes zoster.
Pain. 1996:67;241-251.

Nurmikko T, Bowsher D. Somatosensory findings in postherpetic
neuralgia. J Neurol Neurosurg Psychiatry. 1990;53:135-141.
Rowbotham MC, Fields HL. Post-herpetic neuralgia: the relation of
pain complaint, sensory disturbance, and skin temperature. Pain. 1989;
39:129-144.

Rowbotham MC, Fields HL. The relationship of pain, allodynia and
thermal sensation in post-herpetic neuralgia. Brain. 1996;119(pt 2):
347-354.

Higa K, Dan K, Manabe H, et al. Factors influencing the duration of
treatment of acute herpetic pain with sympathetic nerve block:
importance of severity of herpes zoster assessed by the maximum
antibody titers to varicella-zoster virus in otherwise healthy patients.
Pain. 1988;32:147-157.

Higa K, Noda B, Manabe H, et al. T-lymphocyte subsets in otherwise
healthy patients with herpes zoster and relationships to the duration of
acute herpetic pain. Pain. 1992;51:111-118.

Glaser R, Kiecolt-Glaser JK. Stress-associated immune modulation:
relevance to viral infections and chronic fatigue syndrome. Am j Med.
1998;105:355-42S.

18.

19.

20.

21,

22.

23.

24,

25,

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

PosTHERPETIC NEURALGIA

Wildenhoff KE, Esmann V, Ipsen J, et al. Treatment of trigeminal and
thoracic zoster with idoxuridine. Secand J Infect Dis. 1981;13:257-262.
Beutner KR, Friedman DJ, Forszpaniak C, et al. Valaciclovir
compared with acyclovir for improved therapy for herpes zoster in
immunocompetent adults. Antimicrob Agents Chemother. 1995;39:
1546-1553.

Pilowsky 1. Psychological aspects of post-herpetic neuralgia: some
clinical observations. Br J Med Psychol. 1977;50:283-288.

Rose MJ, Klenerman L, Atchison L, et al. An application of the fear
avoidance model to three chronic pain problems. Behav Res Ther.
1992;30:359-365.

Engberg IB, Grondahl GB, Thibom K. Patients’ experiences of herpes
zoster and postherpetic neuralgia. J Adv Nurs. 1995;21:427—-433.
Gilden DH, Kleinschmidt-DeMasters BK, LaGuardia JJ, et al.
Neurologic complications of the reactivation of varicella-zoster virus.
N Engl ] Med. 2000;342:635-645.

Watson CP, Watt VR, Chipman M, et al. The prognosis with
postherpetic neuralgia. Pain. 1991;46:195-199.

Schon F, Mayer ML, Kelly JS. Pathogenesis of post-herpetic neuralgia.
Lancet. 1987;2:366-368.

Oaklander AL. The density of remaining nerve endings in human skin
with and without postherpetic neuralgia after shingles. Pain. 2001;92:
139-145.

Petersen KL, Fields HL, Brennum J, et al. Capsaicin evoked pain and
allodynia in post-herpetic neuralgia. Pain. 2000;88:125-133.

Baron R. Peripheral neuropathic pain: from mechanisms to symptoms.
Clin J Pain. 2000;16(2 suppl):S12-520.

Rowbotham MC, Petersen KL, Fields HL. Is postherpetic neuralgia
more than one disorder? Pain Forum. 1998;7:231-237.

Pappagallo M, Oaklander AL, Quatrano-Piacentini AL, et al
Heterogenous patterns of sensory dysfunction in postherpetic neuralgia
suggest multiple pathophysiologic mechanisms. Aunesthesiology. 2000;
92:691-698.

Bonica JJ. History of pain concepts and therapies. In: Bonica JJ, ed. The
Management of Pain. Philadelphia: Lea & Feabiger; 1990:2-18.
Watson CP. The treatment of neuropathic pain: antidepressants and
opioids. Clin J Pain. 2000;16(2 suppl):S49-S55.

Kanazi GE, Johnson RW, Dworkin RH. Treatment of postherpetic
neuralgia: an update. Drugs. 2000;59:1113-1126.

Collins SL, Moore RA, McQuay HJ, et al. Antidepressants and
anticonvulsants for diabetic neuropathy and postherpetic neuralgia: a
quantitative systematic review. J Pain Symptom Manage. 2000;20:449—
458.

Sindrup SH, Jensen TS. Efficacy of pharmacological treatments of
neuropathic pain: an update and effect related to mechanism of drug
action. Pain. 1999;83:389-400.

Rice AS, Maton S. Gabapentin in postherpetic neuralgia: a
randomised, double blind, placebo controlled study. Pain. 2001;94:
215-224.

Gobel H, Stadler T. [Treatment of post-herpes zoster pain with
tramadol. Results of an open pilot study versus clomipramine with or
without levomepromazine]. Drugs. 1997;53(suppl 2):34-39.

Harati Y, Gooch C, Swenson M, et al. Double-blind randomized trial
of tramadol for the treatment of the pain of diabetic neuropathy.
Neurology. 1998;50:1842-1846.

Amer S, Meyerson BA. Lack of analgesic effect of opioids on
neuropathic and idiopathic forms of pain. Pain. 1988;33:11-23.
Watson CP, Babul N. Efficacy of oxycodone in neuropathic pain: a
randomized trial in postherpetic neuralgia. Neurology. 1998;50:1837—
1841,

Raja SN, Haythornthwaite JA, Pappagallo M, et al. Opioids versus
antidepressants in postherpetic neuralgia: a randomized placebo-
controlled trial. Neurology. In press.

Eide PK, Jorum E, Stubhaug A, et al. Relief of post-herpetic neuralgia
with the N-methyl-D-aspartic acid receptor antagonist ketamine: a
double-blind, cross-over comparison with morphine and placebo.
Pain. 1994;58:347-354,



Vo.. 8/ No. 6 / NovemeBer 2002

43.

44,

45,

46.

47.

48,

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Eide K, Stubhaug A, Oye I, et al. Continuous subcutancous
administration of the N-methyl-D-aspartic acid (NMDA) receptor
antagonist ketamine in the treatment of post-herpetic neuralgia. Pain.
1995;61:221-228.

Hoffmann V, Coppejans H, Vercauteren M, et al. Successful treatment
of postherpetic neuralgia with oral ketamine. Clin J Pain. 1994;10:
240-242.

Klepstad P, Borchgrevink PC. Four years’ treatment with ketamine
and a wial of dextromethorphan in a patient with severe post-herpetic
neuralgia. Acta Anaesthesiol Scand. 1997;41:422-426.

Nelson KA, Park KM, Robinovitz E, et al. High-dose oral
dextromethorphan versus placebo in painful diabetic neuropathy and
postherpetic neuralgia. Neurology. 1997;48:1212-1218.

Eisenberg E, Kleiser A, Dortort A, et al. The NMDA (N-methyl-D-
aspartate) receptor antagonist memantine in the treatment of
postherpetic neuralgia: a double-blind, placebo-controlled study. Eur J
Pain. 1998;2:321-327.

Baranowski AP, De Courcey ], Bonello E. A wial of intravenous
lidocaine on the pain and allodynia of postherpetic neuralgia. J Pain
Symptom Manage. 1999;17:429-433.

Ichimata M, Ikebe H, Yoshitake S, et al. Analgesic effects of flecainide
on postherpetic neuralgia. Int J Clin Phannacol Res. 2001;21:15-19.
Rowbotham MC, Davies PS, Fields HL. Topical lidocaine gel relieves
postherpetic neuralgia. Ann Neurol, 1995;37:246-253.

Attal N, Brasseur L, Chauvin M, et al. Effects of single and repeated
applications of a eutectic mixture of local anaesthetics (EMLA) cream
on spontanecous and evoked pain in post-herpetic neuralgia. Pain.
1999:81(1-2):203-209.

Rowbotham MC, Davies PS, Verkempinck C, et al. Lidocaine patch:
double-blind controlled study of a new treatment method for post-
herpetic neuralgia. Pain. 1996,65:39—-44.

Rumsfield JA, West DP. Topical capsaicin in dermatologic and
peripheral pain disorders. DICP. 1991;25:381-387.

Fusco BM, Giacovazzo M. Peppers and pain: the promise of capsaicin.
Drugs. 1997;53:909-914.

Bernstein JE, Korman NJ, Bickers DR, et al. Topical capsaicin
treatment of chronic postherpetic neunalgia. J Am Acad Dermatol.
1989;21(2 pt 1):265-270.

Bucci FA Jr, Gabriels CF, Krohel GB. Successful treatment of
postherpetic neuralgia with capsaicin. Am J Ophthalmol. 1988;106:
758-759.

Watson CP, Tyler KL, Bickers DR, et al. A randomized vehicle-
controlled trial of topical capsaicin in the treatment of postherpetic
neuralgia. Clin Ther. 1993;15:510-526.

Kotani N, Kushikata T, Hashimoto H, et al. Intrathecal
methylprednisolone for intractable postherpetic neuralgia. N Engl
J Med. 2000;343:1514-1519.

Kikuchi A, Kotani N, Sato T, et al. A comparative therapeutic
evaluation of intrathecal versus epidural methylprednisolone for long-
term analgesia in patients with inmractable postherpetic neuralgia. Reg
Anesth Pain Med. 1999;24:287-293.

Nelson DA, Landau WM. Intrathecal methylprednisolone for
postherpetic neuralgia. N Engl ] Med. 2001;344:1019-1012.

Watson CP. A new treatment for postherpetic neuralgia. N Engl ] Med.
2000;343:1563-1565.

Nelson DA. Intraspinal therapy using methylprednisolone acetate:
twenty-three years of clinical controversy. Spine. 1993;18:278-286.
Ahn HJ, Lim HK, Lee YB, et al. The effects of famciclovir and
epidural block in the treatment of hetpes zoster. J Dermatol. 2001;28:
208-216.

Hwang SM, Kang YC, Lee YB, et al. The effects of epidural blockade
on the acute pain in herpes zoster. Arch Dermatol. 1999;135:1359~
1364.

Manabe H, Dan K, Higa K. Continuous epidural infusion of local
anesthetics and shorter duration of acute zoster-associated pain. Clin J
Pain. 1995;11:220-228.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

91.

349

THE NEUROLOGIST

Perkins HM, Hanlon PR. Epidural injection of local anesthetic and
steroids for relief of pain secondary to herpes zoster. Arch Surg. 1978;
113:253-254,

Kang FC, Chang P}, Chen HP, et al. Patient-controlled epidural analgesia
for postherpetic neuralgia in an HIV-infected padent as a therapeutic
ambulatory modality. Acta Anaesthesiol Sin. 1998;36:235-239.

Watt JW, Wiles JR, Bowsher DR. Epidural morphine for postherpetic
neuralgia. Anaesthesia. 1996,51:647—-651.

Winnie AP, Hartwell PW. Relationship between time of treatment of
acute herpes zoster with sympathetic blockade and prevention of
post-herpetic neuralgia: clinical support for a new theory of the
mechanism by which sympathetic blockade provides therapeutic
benefit. Reg Anesth. 1993;18:277-282.

Wu CL, Marsh A, Dworkin RH. The role of sympathetic nerve blocks
in herpes zoster and postherpetic neuralgia, Pain. 2000;87:121-129,
Reiestad F, Kvalheim L, Mcllvaine WB. Pleural analgesia for the
treatment of acute severe thoracic herpes zoster. Reg Anesth. 1989;14:
244-246.

Reiestad F, Mcllvaine WB, Barnes M, et al. Interpleural analgesia in
the treatment of severe thoracic postherpetic neuralgia. Reg Awesth.
1990;15:113-117.

Jones MJ, Murrin KR. Intercostal block with cryotherapy. Amn R Coll
Surg Engl. 1987,69:261-262.

Bhargava R, Bhargava S, Haldia KN, et al. Jaipur block in postherpetic
neuralgia. Int J Dermatol. 1998;37:465—468.

Carroll D, Moore RA, McQuay HJ, et al. Transcutaneous electrical
nerve stimulation (TENS) for chronic pain. Coclirane Database Syst Rev.
2001;3:CD003222.

Spiegelmann R, Friedman WA, Spinal cord stimulation: a
contemporary series. Neurosurgery. 1991;28:65-70.

Kumar K, Toth C, Nath RK. Spinal cord stimulation for chronic pain
in peripheral neuropathy. Surg Neurol. 1996;46:363-369.

Young RF. Electrical stimulation of the trigeminal nerve root for the
treatment of chronic facial pain. J Neurosurg. 1995;83:72-78.

Taub E, Munz M, Tasker RR.. Chronic electrical stimulation of the
gasserian ganglion for the relief of pain in a series of 34 patients.
J Neurosurg. 1997,86:197-202.

Kumar K, Toth C, Nath RK. Deep brain stimulation for intractable
pain: a 15-year experience. Neurosurgery. 1997,40:736-746.

Cluff RS, Rowbotham MC. Pain caused by herpes zoster infection.
Neurol Clin. 1998;16:813-832.

Loeser JD. Dorsal rhizotomy for the relief of chronic pain. J Neurosurg.
1972;36:745-750.

Onofrio BM, Campa HK. Evaluation of rhizotomy: review of 12
years’ experience. J Neurosurg. 1972;36:751-755.

Smith FP. Trans-spinal ganglionectomy for relief of intercostal pain.
J Neurosurg. 1970;32:574-577.

Bullard DE, Nashold BS jr. The caudalis DREZ for facial pain.
Stereotact Funct Ni g. 1997;68(1-4 pt 1):168-174,

Gorecki JP, Nashold BS. The Duke experience with the nucleus
caudalis DREZ operation. Acta Neurochir Suppl (Wien). 1995,64:128—
131.

Rath SA, Braun V, Soliman N, et al. Results of DREZ coagulations
for pain related to plexus lesions, spinal cord injuries and postherpetic
neuralgia. Acta Neurochir (Wien). 1996;138:364-369.

Rath SA, Seitz K, Soliman N, et al. DREZ coagulations for
deafferentation pain related to spinal and peripheral nerve lesions:
indication and results of 79 consecutive procedures. Stereotact Funct
Neurosurg. 1997,68(1—4 pt 1):161-167.

Urgosik D, Vymazal J, Vladyka V, et al. Treatment of postherpetic
trigeminal neuralgia with the gamma knife. J Neurosurg. 2000;93(suppl
3):165-168.

. Urgosik D, Vymazal J, Vladyka V, et al. Gamma knife treatment of

wrigeminal neuralgia: clinical and electrophysiological study. Stereotact
Funct Neurosurg. 1998;70(suppl 1):200-209.

Haythornthwaite JA, Benrud-Larson LM. Psychological assessment
and treatment of patients with neuropathic pain. Curr Pain Headache
Rep. 2001;5:124-129.



350
92.

93.

9.

95.

96.

97.

98.

THe NEUROLOGIST

Lewith GT, Field ], Machin D. Acupuncture compared with placebo
in post-herpetic pain. Pain. 1983;17:361-368,

Bowsher D. The effects of pre-emptive treatment of postherpetic
neuralgia with amitriptyline: a randomized, double-blind, placebo-
controlled trial. J Pain Symptom Manage. 1997,13:327-331.

Tyring S, Barbarash RA, Nahlik JE, et al. Famciclovir for the
treatment of acute herpes zoster: effects on acute discase and
postherpetic neuralgia: a randomized, double-blind, placebo-
controlled trial. Collaborative Famciclovir Herpes Zoster Study
Group. Ann Intem Med. 1995;123:89-96.

Dworkin RH, Boon R}, Griffin DR, et al. Postherpetic neuralgia:
impact of famciclovir, age, rash severity, and acute pain in herpes zoster
patients. J Infect Dis. 1998;178(suppl 1):S76-S80.

Crooks RJ, Jones DA, Fiddian AP. Zoster-associated chronic pain: an
overview of clinical trials with acyclovir. Scand J Infect Dis Suppl.
1991;80:62-68.

Boon R]J, Griffin DR. Efficacy of famciclovir in the treatment of
herpes zoster: reduction of pain associated with zoster. Neurology.
1995;45(12 suppl 8):576-577.

Alper BS, Lewis PR. Does treatment of acute herpes zoster prevent or
shorten postherpetic neuralgia? J Fam Pract. 2000;49:255-264.

99.

100

101.

102.

103.

104.

105.

PosTHERPETIC NEURALGIA

Ahmed HE, Craig WF, White PF, et al. Percutaneous electrical nerve
stimulation: an alternative to antiviral drugs for acute herpes zoster.
Anesth Analg. 1998,87:911-914.

. Johnson R. Herpes zoster: predicting and minimizing the impact of

post-herpetic neuralgia. J Antimicrob Chemother. 2001;47(suppl T1):
1-8.

Levin M], Barber D, Goldblatt E, et al. Use of a live attenuated
varicella vaccine to boost varicella-specific immune responses in
seropositive people 55 years of age and older: duration of booster
effect. J Infect Dis. 1998;178(suppl 1):5109-5112.

Takahashi M, Kamiya H, Asano Y, et al. Immunization of the elderly
to boost immunity against varicella-zoster virus (VZV) as assessed by
VZV skin test reaction, Arch Virol Suppl. 2001;17:161-172.

Trannoy E, Berger R, Hollander G, et al. Vaccination of
immunocompetent elderly subjects with a live attenuated Oka strain of
varicella zoster virus: a randomized, controlled, dose-response trial.
Vaccine. 2000;18:1700-1706.

Oxman MN. Immunization to reduce the frequency and severity of
herpes zoster and its complications. Neurology. 1995;45(12 suppl 8):
S41-546.

Cohen ]I, Brunell PA, Straus SE, et al. Recent advances in varicella-
zoster virus infection. Aun Intern Med. 1999;130:922-932.



