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Background: Herpes zoster is an acute infectious skin disease that is induced by the re-activation
of the virus incubated in nerve ganglions following initial infection with varicella-zoster virus in
childhood. Herpes zoster mainly affects sensory nerves, resulting in severe acute pain, which is also
the most common reason for medical intervention in this patient group. The concurrent involvement
of motor nerves could induce the symptoms of segmental zoster paresis, which is manifested by
localized asymmetric myasthenia, whose range generally follows the distribution of myomere with
skin rashes. Due to the low incidence and unspecific clinical manifestations, segmental zoster
paresis has not been sufficiently recognized by clinicians, and can easily be misdiagnosed.
Objective: To summarize the previous studies on segmental zoster paresis and analyze the
pathogeneses, diagnosis, and treatment of this disease, as well as stress the challenges in current
treatment, which could provide useful evidence for the clinical diagnosis and better the treatment
of patients with segmental zoster paresis in the future.
Study Design: We conducted a narrative review.
Setting: Hospitals, neurology departments, pain departments, and private practices.
Methods: We searched PubMed and Chinese CNKI libraries using the terms “herpes zoster,”
“muscle paresis,” “segmental zoster paresis,” and “motor nerve.” Clinical trials, reviews, and case
reports were collected and reviewed.
Results: As a rare complication following varicella-zoster virus infection, segmental zoster paresis
has not been sufficiently recognized by clinicians, and there are still no guidelines available to
guide the clinical treatments. The exact mechanism of segmental zoster paresis is still unclear.
Electromyographic and magnetic resonance imaging examinations could be used as auxiliary
diagnostic methods for segmental zoster paresis. Early regular anti-viral therapy could substantially
decrease the risk of herpes zoster related complications. Combined application of glucocorticoids
and some other physical therapy may also be useful in certain patients. The general prognosis
of segmental zoster paresis is relatively good, with 67% patients achieving complete or almost
complete recovery of the muscle function.
Limitations: More clinical trials are needed to clarify the exact mechanisms and best treating
methods.
Conclusion: As the symptom in most segmental zoster paresis patients is self-limited, and the
patients’ prognosis is generally good, early diagnosis of the disease is especially important, due to
the avoidance of unnecessary diagnostic procedures and incorrect treatments. Standard treatment
guidelines regarding the functional rehabilitation are still needed for patients with refractory
segmental zoster paresis.
Key words: Herpes zoster, postherpetic neuralgia, segmental zoster paresis, muscle strength,
motor nerve, spinal dorsal ganglion, zoster infection, muscle paresis
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erpes zoster is the specific symptom of skin
lesion that is induced by the reactivation of
varicella-zoster virus (VZV), which initially
occurred in childhood. It tends to be accompanied
by severe pain that is generally the major cause of
hospital admission (1). Clinical recovery is achieved in
most patients after the skin lesions of herpes zoster
disappear; however, herpes related complications
including postherpetic neuralgia (PHN), herpes zoster
myelitis, meningitis, and segmental zoster paresis (SZP)
can occur in some patients (2). SZP is the complication of
the motor nerve following the viral infection, which is
relatively rare in clinical practice. The manifestation of
SZP mainly includes localized asymmetric myasthenia,
with a range that is generally in agreement with the
distribution of myomere with skin rashes.
Previous studies have reported that the infection
of VZV accounts for 0.5% – 5% of all the motor impairments (3). Nevertheless, the exact odds related to
this complication still remain unclear, which is mainly
due to the following 2 factors: 1) the difficulties in
clinical diagnosis (the differentiation from myasthenia
induced by other causes, or the limb weakness masked
by drastic pain); and 2) atypical clinical symptoms of
segmental intercostal paresis and abdominal muscle
paresis. However, electromyographic (EMG) studies have shown denervation potential in 71.4% of
thoracic zoster patients with no clinical evidence of
weakness (4). Therefore, the incidence of SZP may be
underestimated (5,6). The low incidence and lack of
specific clinical manifestations have led to difficulties
in the clinical diagnosis of patients with SZP. Although
the incidence of SZP is very low, the influences of this
disease on patients are substantial and could increase
the burden of medical service seeking. In A previous
study reported on 2 patients with foot drop secondary
to an infection of varicella-zoster who were incorrectly referred to an orthopedic clinic by their general
practitioners. In addition, the influence of extremity
muscle strength could also restrict the daily working
and living activities of the patients. As the prognoses
of patients with SZP are generally good, the definite
early diagnosis and consequent appropriate treatments are necessary. Therefore, this review summarized the previous findings on herpes zoster and complicated SZP, which could help the identification and
diagnosis for such patients in future clinical practices,
thus eliminating unnecessary diagnostic processes and
medical interventions (7), and promoting the patients’
recovery.
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Pathogeneses of SZP
VZV Infection and Complications
VZV is one of the 8 herpes viruses that are pathogenetic to human beings, while the most common transmission routes are the airborne transmission between
humans and direct contact with infectious lesions
(8). VZV can sit in dorsal root ganglion neurons after
initial infection or vaccination. The initial infection of
this virus could induce the generation of VZV-specific
memory T cells, whose immunity gradually decreases
with time (9). When the immunity decreases to the
theocratical “threshold of herpes zoster,” the risk of
VZV infection correspondingly increases (8). Exogenous
and endogenous enhancement could increase the
immunological memory of VZV. The average time of
persistent immunological period is about 20 years after
the chickenpox infection. To date, the exact underlying
mechanisms of VZV activation remain unclear. Still, any
of the factors influencing the cell-mediated immunity
could be relevant. For instance, previous studies have
demonstrated that VZV could be reactivated by several
factors including ageing (10), stress, low immunity (11),
and application of immunosuppressors.
After reactivation, the incubated VZV could travel
along sensory nerve fibers and induce damage to sensory nerves, then reversely travel to the corresponding
innervated skin areas, leading to herpes zoster-specific
cutaneous herpes, which mainly manifests as painful
vesicular exanthema with involved unilateral side. If
motor nerves are also concurrently involved, symptoms
of SZP, including localized, asymmetric myasthenia,
may occur, with the myasthenia generally ranging in
agreement with the distribution of myomere with skin
rashes. In clinical practice, the most commonly affected
area is the face (namely, Ramsay-Hunt symptom), followed by limbs (12). The involvement of motor nerves
generally occurs within 1 – 8 weeks after the appearance of skin lesions. However, symptoms of motor
nerve involvement can also rarely appear before the
occurrence of skin lesions in limbs (13). The mechanisms
of clinical manifestation related to herpes zoster are illustrated in Figs. 1 and 2.

Pathogenesis of SZP
As a neurotropic virus, varicella zoster mainly invades and incubates in nerve cells of dorsal root ganglions or cerebral ganglions. Polymerase chain reaction
(PCR) has shown that in patients with Ramsay-Hunt
syndrome, VZV can be found in the facial nerve sheath,
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geniculate ganglion, trigeminal ganglion, vestibular ganglion, spiral
ganglion, stapes muscle,
and even middle ear
mucosa or cerebrospinal
fluid (CSF). When VZV
invades the geniculate
ganglion, inflammation
may occur in the trunk
of the facial nerve, leading to edema of the
surrounding tissues. Because the osseous facial
nerve canal is narrow,
the inflammatory edema of the facial nerve
may lead to compression of the facial nerve
Fig. 1. VZV infection and herpes zoster.
and vessels, thus causing
facial paralysis (14). In
SZP patient with an affected dorsal ganglion, etiological studies have suggested that the anterior root might
be the most common site affected by inflammation and
degeneration. In addition, anterior horn cells, brachial
plexus, lumbar plexus, and peripheral nerves could
also be involved (15,16). Considering the relationship
between the ranges of impaired motor functions and
distribution of skin lesions related to herpes, it is a
predominant opinion that the development of SZP is
caused by the direct spread or indirect spread of VZV
through CSF from dorsal root ganglion to spinal anterior horn cells, anterior root, and distal nerves, which
consequently induce the motor nerve damage and
functional changes (17).
By using selective magnetic resonance imaging
Fig. 2. Possible mechanism of spinal motor nerve neuropathy.
(MRI) for nerve roots, Yoshioka et al (18) have investigated a case of pain in the right C5 nerve innervated
area accompanied by progressive myasthenia in the
scars in the spinal cord after the remission of multiple
right shoulder following herpes zoster. The results
radiculitis that could possibly explain the segmental
showed enhancement in both the posterior and antemotor paresis in patients with incomplete remission of
rior roots of spinal nerves in the C5 segment, which was
VZV infection (19).
below the C4 vertebral body. Nevertheless, no enhanceIn addition to the evidence provided by MRI scanment was found in other segments. These findings sugning, electrophysiological examinations from previous
gested that inflammatory responses in motor nerves
studies have also provided evidence on motor nerve
could be caused by the direct viral invasion of motor
lesions induced by the virus. Liu et al (20). conducted
root spinal nerves or the indirect spread of the virus
electrophysiological examinations in 8 SZP patients
that invades dorsal root ganglion to anterior roots of
with limbs involved, revealing the reduced amplitude
spinal nerves. In a different study, MRI examination of
of compound muscle action potential (CMAP) or sensory nerve action potential (SNAP) in all 8 patients. These
a patient with residual motor weakness revealed glial
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findings suggested that all these patients had damaged
axons of both motor and sensory nerves. The findings
were in agreement with the results reported by Sachs
(21), who used EMG in following up an SZP patient
with lower limbs involved for 22 months, revealing the
complete denervation and delayed reinnervation of
the muscles. In detail, the CMAP and motor unit action
potential (MUAP) were both absent in the early stage
of SZP. The time of the first record of CMAP was the
tenth month after disease occurrence. Besides, the amplitude of CMAP gradually increased over time, which
reflected the repairment following axon damages. In
contrast, the time from the first record of MUAP was
8 months after disease occurrence, and the number
of motor units gradually increased with time. According to the reparation speed following axon damages
of motor nerves, the authors suggested that the site
of the motor nerve damage in this patient with lower
limb paresis could be the lumbar plexus or anterior
roots of spinal nerves.
Although the spread of the virus from dorsal root
ganglion to the cellular bodies or axons of motor neurons could explain the condition in most patients, there
were cases with no herpes in the area of muscular paresis. Cioni et al (22) suggested that such cases could be
caused by the direct invasion of VZV to anterior roots
of spinal nerves or cellular bodies, while the virus might
not be transported along the axons of sensory nerves.
Therefore, there were no corresponding skin lesions in
such patients.

Risk Factors of SZP
Advanced age is a definite influencing factor of
SZP. The aging has a significant positive association
with the incidence of SZP and the severity of electrophysiological abnormalities (23). Previous studies have
shown that the average age of SZP occurrence is about
70 years. The other influencing factors, including gender (24), diabetes, rheumatoid arthritis (RA), and immunosuppression have also been suggested by several
previous studies, but not confirmed (7,25).

Clinical Manifestations and Diagnosis of SZP
Clinical Characteristics of SZP
SZP is most commonly found in the head and face.
The invasion of VZV to the geniculate ganglion of the
facial nerve could lead to Ramsay-Hunt syndrome,
which is manifested by drastic pain in the unilateral
ear, as well as ear herpes accompanied with ipsilat-
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eral peripheral facial paresis (26), which accounts for
about 80% of all the SZP induced by VZV. Meanwhile,
Ramsay-Hunt syndrome is one of the most common
causes of atraumatic facial paralysis (27). Peripheral
facial paresis is manifested as the weakness of facial
muscles, including the decreased ability to wrinkle the
forehead, difficulty in closing the eye, and a drooping
corner of the mouth. Due to the anastomoses between
cranial nerves, a multitude of neurological disturbances
such as hearing loss, vertigo, etc., might follow if the
herpetic lesions progress (28).
Although the thoracic segment is the most frequently involved segment of the spinal nerve by herpes
zoster (29,30), once the nerve roots of the upper thoracic segment get affected, the symptoms of segmental
intercostal paresis are generally imperceptible. It has
been reported that only 1% of such patients manifest
relatively evident clinical manifestations (31). Yet, clinical manifestations, including abdominal muscle paresis
and abdominal wall protrusion, can occur when the spinal nerves of the lower thoracic segment are affected.
In a review of zoster abdominal muscle paresis, Chernev
and Dado (7) retrieved 35 related studies, reporting on
36 cases of segmental zoster abdominal muscle paresis
and found that the most frequently affected skin area
was innervated by the T11 nerve, followed by the areas
innervated by T12 and T10 nerves. The manifestation
in some patients mimicked abdominal hernia (32,33),
while asymmetric abdominal walls and disappearance
of segmental abdominal wall reflexes were found in
physical examinations. Yoo et al (34) reported on a
case of abdominal muscle bulge following VZV infection, which was initially misdiagnosed as a hernia.
Fortunately, no discontinuity of the abdominal wall
was found in the consequent abdominal ultrasound
examination. Some patients with abdominal SZP
could also experience complications with other clinical
manifestations of visceral nerve involvement, such as
gastrointestinal dysfunction (such as constipation and
intestinal pseudo-obstruction) (29,35).
Limb involvement by SZP is relatively rare. Liu et
al (20) have conducted a retrospective study of zoster
paresis of limbs. Their findings showed that among
the 1,393 patients with herpes zoster, 8 had motor
disturbance of limbs (incidence of 0.57%), where the
upper limbs were affected in 6 patients, and the most
frequently affected segments were C5-C7 nerves. The
involvement of upper limbs is more common compared
to lower limbs among SZP patients with motor disturbance of the limbs, while the L1-L4 nerves are the most
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commonly affected spinal nerve segment in patients
with motor disturbance of lower limbs (36), where the
severity of limb weakness could range from slight to
severe. The clinical manifestations may vary in relation
to the muscles affected by SZP. Paresis of the ipsilateral
shoulder or arm, which is usually underdiagnosed, may
manifest as difficulty in elevating the affected arm or
bending the forearm at the elbow joint (37). Lower
limb neuropathy may manifest as leg and foot weakness; however, in some cases, it has been reported as
foot drop caused by peroneal nerve mononeuropathy
(38,39), which is most commonly seen in trauma. The
motor disturbance of limbs could also be misdiagnosed
as lumbar disc disease of corresponding segments
(40,41). The involvement of C3-C5 motor nerves could
lead to diaphragmatic paresis and induce the clinical
manifestations, including dyspnea and pulmonary dysfunction (42,43). The affected ganglion segments and
possible clinical manifestation are summarized in Table
1 (3,7,28,34,44-63).

Diagnosis and Auxiliary Examinations of SZP
The primary etiology of SZP is the infection of VZV,
and herpes zoster is relatively easy to be diagnosed in
the presence of the typical zoster skin lesions and other
clinical manifestations. For patients without typical skin
lesions but who are highly suspected of having VZV
infection, several methods including polymerase chain
reaction (PCR) (64), direct immunofluorescence assay
(DFA), skin biopsy, and viral culture could help with
the diagnosis. The specimens for PCR include blister

fluid at the lesions, blood, plasma, CSF, and bronchoalveolar lavage fluid (BALF) (65). DFA could be used as a
replacement for PCR since it has higher sensitivity but
lower price than viral culture. For patients with SZP, the
nerve segments innervating the herpes zoster related
skin lesion, and the myasthenia could help the clinical
diagnosis. Yet, the segment of muscle paresis and skin
lesions could be inconsistent, which may increase the
difficulties with clinical diagnosis (41,66).
EMG could help with accurate identification of the
motor impairments induced by the infection of VZV,
which has relatively high sensitivity (6,67), and thus
could be used as an auxiliary examination method in
clinical practice. When combined with electroneurography and fine-needle EMG, EMG examination could
help to infer the types and sites of the nerve damages.
Mondelli et al (68) conducted EMG in 158 patients with
herpes zoster and found that one-third of the patients
had motor nerve damages, half of whom with evident clinical manifestations, namely SZP. However, no
evident clinical manifestations were found in the other
half of the patients, who only showed electromyogram
abnormalities (68). These findings demonstrated that
EMG has relatively high sensitivity in diagnosing SZP. In
addition to EMG, MRI examination also has relatively
high sensitivity in detecting the involved nerves and
muscles. Various previous studies have described the
widening of the affected nerve and T2-weighed highsignals (63,69). The enhanced scanning through gadolinium (Gd)-contrast agents could also help to detect
the inflammation levels of the involved nerve roots

Table 1. Affected ganglion segment and possible clinical manifestation.

Affected ganglion segment

Possible clinical manifestation

Reference

Geniculate ganglion of the facial nerve

Acute ear pain
Herpes of external auditory canal
Peripheral facial paralysis
Hearing loss
Vertigo
Tinnitus

(28,44,45)

Cervical ganglion

Pain and rashes (neck, upper chest or upper limbs)
Breathlessness (hemidiaphragmatic paralysis)
Weakness of shoulder and/or arm muscles

(46-512)

Thoracic ganglion

Pain and rashes (thoracic and abdominal region)
Abdominal pseudohernia
Abdominal distention
constipation
Intestinal pseudo-obstruction

Lumbosacral ganglion

Pain and rashes (abdomen, low back, vulva and buttock, lower limbs)
Leg and foot weakness
foot drop
urinary retention
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(9). Also, MRI examination could also help with sensitive detection of muscle denervation, thus facilitating
the speculation of involved nerves. The extracellular
water contents of the denervated muscle cells increase
in the acute phase; therefore, high bright signals can
be found in the water-sensitive MRI sequences. Gupta
et al (70) suggested that although the images of such
muscles could also appear in some non-neurogenic
diseases, such as inflammation and drug-induced
rhabdomyolysis, only the muscles innervated by the
affected nerves could be found in patients. In contrast,
the muscle images in other disease conditions did not
show the characteristics restricted in areas innervated
by specific nerves. The MRI examination could also help
rule out the nerve root compression induced by the
protrusion of intervertebral disc.

The Treatment Principle of SZP
Treatment Target
For the complications induced by the infection of
VZV, the treatment principles were based on the regular, appropriate anti-viral therapy, where symptomatic
and supportive treatment should be conducted according to the corresponding clinical manifestations to
improve the symptoms of the patients. The treatment
methods include early anti-viral therapy, application of
analgesic agents, protection of damaged muscles, and
progressive rehabilitation exercises. Such evolutionary
treatment could help to avoid muscle atrophy, edema,
and contracture. Myasthenia and muscle atrophy can
further induce the shift of affected joints, which should
be closely monitored by clinicians during the treatment.
Nevertheless, various guidelines for the treatment of
herpes zoster fail to clearly recommend the standard
treatment protocol for SZP.

Current States of SZP Treatment
A prospective clinical trial conducted by Mondelli
et al (71) suggested that oral intake of acyclovir in the
acute phase of herpes zoster could reduce the incidence
of consequent motor nerve involvement. Various consequent clinical studies have confirmed the evident efficacies of acyclovir in patients with SZP (72). Acyclovir
inhibits viral DNA replication and reduces nerve damage. Therefore, early application of acyclovir is of great
significance in improving the prognosis of patients.
The usual oral dose for adults with herpes zoster is 800
mg per time, 5 times a day for 7 days. Nevertheless,
nowadays, acyclovir is least favored because it requires
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more frequent dosing because of lower bioavailability
(71,72); thus, the use of other antivirals, such as valaciclovir and famciclovir may be more preferred (73,74).
Currently, the predominant opinion is that regular
anti-viral therapy within 72 hours after the appearance
of skin rash could substantially shorten the pain time,
as well as the risk of other related complications (75).
Early anti-viral treatment after the appearance of skin
rash is essential in improving the prognoses of herpes
zoster patients (76). Early application of glucocorticoids
can reduce edema and demyelination of the affected
nerve, as well as prevent axonal degeneration. Application of glucocorticoids can also promote recovery
of muscle paralysis. Prednisone tablets are commonly
used and the oral dosage is 30 mg/day, taken in the
morning for 7 days, and gradually reducing the dosage after 7 days. Kinishi et al (77) reported that early
combination of acyclovir and prednisone may reduce
damage to the facial nerve, enhance nerve excitability,
and restore hearing. Some other researchers have also
suggested that local, epidural, and sympathetic nerve
blocks within the first 2 weeks after disease occurrence
could reduce the pain severity and decrease the risk of
complications (78). Combined application of glucocorticoids during nerve block could help alleviate the pain
and accelerate the functional recovery of the patients.
However, the application of glucocorticoids in patients
with immunosuppression should be done very careful,
and combined anti-viral agents should be administered.
The drug therapy in some subgroups of patients, such
as the ones with hypertension and diabetes, should
also be very carefully administered. Researchers had
also proved that acupuncture, which has a long history
as a treatment of Traditional Chinese medicine, may
also serve as an effective means for the treatment of
Hunt syndrome, with few adverse events and low cost
(79). Protection of the eyes is especially important in
herpes zoster patients with Ramsay-Hunt syndrome, as
peripheral facial palsy can impair the patient’s normal
ability to blink. As a result, the cornea can become dry,
risking various injuries, including corneal ulceration.
Therefore, all patients with peripheral facial palsy
should be instructed to use artificial tears every hour
when awake to keep the cornea moist, thus preventing any possible injuries. If patients cannot close one of
their eyes, they should be instructed to manually close
it at regular intervals to simulate blinking and to wear
a patch at night after applying lubricant to keep the
eye shut while sleeping (80).
For SZP patients with affected limbs, early func-
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tional rehabilitation exercises should also be applied
in addition to the above-mentioned drug therapies.
Zhang (81) has reported the experience in treating 4
herpes zoster patients with motor nerve damage by
early electrotherapy and rehabilitation massage, who
fully recovered during follow-up. A pilot study assessed
transcutaneous electrical stimulation in 10 patients
with unresolved facial nerve paralysis, where below
sensory threshold transcutaneous electrical stimulation was applied to all patients, and the duration of
electrical stimulation was gradually increased to 6
hours/per day. The results showed a positive effect,
and the authors suggested that transcutaneous electrical stimulation might serve as an effective treatment
option for patients with chronic facial paresis with no
other expectations of recovery (82). If the involvement
of visceral nerves is suspected in SZP patients, nerve
blocking through the intervertebral foramen should
be conducted by using the mixture of glucocorticoids
and local anesthetics, which could also help alleviate
the symptoms (29).

Challenges in Current Treatments
The prognosis for SZP patients is generally good
if the disease is correctly diagnosed and appropriately
treated (83). Gupta et al (84) have reported that the
percentage of complete or almost complete recovery
of the muscle function is experienced by some 67% patients and partial recovery by 9%. The time of recovery
varies among different individuals, while the average
recovery time is about 1 – 2 years. Although the overall
efficacy is good, the symptoms in some patients could
persist over a longer period.
The number of patients with herpes zoster has
been gradually increasing on a yearly basis with the aging of the population. The estimated number of Asians
aged > 60 in 2015 was 489,397,421, which by 2035 will
nearly double to 924,520,454. Assuming an annual
incidence of herpes zoster in unvaccinated individuals
of approximately 12/1000 person-years, this should
equate to 30,395 new herpes zoster cases per day in
2035 (85). To date, various studies have investigated
the susceptible population and risk factors related to

herpes zoster; yet, the risk factors related to herpes
zoster accompanied by SZP still remain unclear. Further
identification of the susceptible population could favor
the application of prophylactic treatments in clinical
practice, thus reducing the incidence of SZP following
the infection of VZV as much as possible. Guidelines
and expert consensus on the recovery of limb motor
function following herpes zoster are also needed to
better guide clinical practices and promote the early
functional rehabilitation in patients.

Summary
SZP is a rare complication that occurs following
the infection of VZV that can lead to misdiagnosis and
over-treatment in clinical practices. Increasing the clinician’s understandings of SZP could help patients to
undergo specific examinations and treatments, and
therefore promote early functional rehabilitation. As a
rare complication following VZV infection, SZP has not
been sufficiently recognized by clinicians, and there are
still no guidelines available to guide the clinical treatments. EMG and MRI examinations could be used as
auxiliary diagnostic methods for SZP. As the disease in
most SZP patients is self-limited, and the patients’ prognosis is generally good, early diagnosis of the disease is
especially important, due to the avoidance of unnecessary diagnostic procedures and incorrect treatments. In
addition, SZP should be considered in the differential
diagnosis of the acute painful motor weakness of limbs.
To our knowledge, no standard treatment guidelines
regarding the functional rehabilitation are available
for patients with refractory SZP, who should be given
more attention.

Acknowledgments
The authors thank Wenchen Jiang and Baosen
Zheng at Tianjin First Center Hospital for the revision
of the study and figure design. Lei Zhuang participated
in revising the manuscript. Buwei Yu contributed to the
design and revision of this article and made the final
approval of the version to be submitted. All the authors
have read and approved the final manuscript and declared no conflict.

References
1.

2.

Harvey M, Prosser LA, Rose AM, et al.
Aggregate health and economic burden
of herpes zoster in the United States:
Illustrative example of a pain condition.
Pain 2020; 161:361-368.
Schutzer-Weissmann J, Farquhar-Smith

www.painphysicianjournal.com

3.

P. Post-herpetic neuralgia — a review
of current management and future
directions. Expert Opin Pharmacother 2017;
18:1739-1750.
Teo HK, Chawla M, Kaushik M. A rare
complication of herpes zoster: Segmental

4.

zoster paresis. Case Reports in Medicine
2016; 2016:7827140.
Greenberg MK, McVey AL, Hayes T.
Segmental motor involvement in herpes
zoster: An EMG study. Neurology 1992;
42:1122-1123.

259

Pain Physician: May/June 2021 24:253-261
5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

260

Yoleri O, Olmez N, Oztura I, et al.
Segmental zoster paresis of the upper
extremity: A case report. Archives of
Physical Medicine and Rehabilitation
2005; 86:1492-1494.
Haanpää M, Häkkinen V, Nurmikko
T. Motor involvement in acute herpes
zoster. Muscle & Nerve 1997; 20:1433-1438.
Chernev I, Dado D. Segmental zoster
abdominal paresis (zoster pseudohernia):
A review of the literature. PM & R 2013;
5:786-790.
Johnson RW. Herpes zoster and
postherpetic neuralgia. Expert Rev Vaccines
2010; 23:202-217.
Brisson M, Gay NJ, Edmunds WJ, et al.
Exposure to varicella boosts immunity
to herpes-zoster: Implications for mass
vaccination against chickenpox. Vaccine
2002; 20:2500-2507.
Tang H, Moriishi E, Okamoto S, et al. A
community-based survey of varicellazoster virus-specific immune responses
in the elderly. Journal of Clinical Virology
2012; 55:46-50.
Johnson BH, Palmer L, Gatwood J, et
al. Annual incidence rates of herpes
zoster among an immunocompetent
population in the United States. BMC
Infectious Diseases 2015; 15:502.
Ruiz Junior FB, Shinosaki JS, Marques
Junior W, et al. Abdominal wall protrusion
following herpes zoster. Revista da
Sociedade Brasileira de Medicina Tropical
2007; 40:234-235.
Park SH, Lee SH. Segmental zoster
abdominal paresis (zoster pseudohernia)
preceding a skin rash. European Journal of
Dermatology 2017; 27:534-535.
Sweeney CJ, Gilden DH. Ramsay
Hunt syndrome. Journal of Neurology,
Neurosurgery, and Psychiatry 2001;
71:149-154.
Tashiro S, Akaboshi K, Kobayashi Y, et
al. Herpes zoster-induced trunk muscle
paresis presenting with abdominal
wall pseudohernia, scoliosis, and gait
disturbance and its rehabilitation: A case
report. Archives of Physical Medicine and
Rehabilitation 2010; 91:321-325.
Cruz-Velarde JA, Muñoz-Blanco JL, Traba
A, et al. [Segmental motor paralysis
caused by the varicella zoster virus.
Clinical study and functional prognosis].
Revista de Neurologia 2001; 32:15-18.
Dobrev H, Atanassova P, Sirakov
V.
Postherpetic
abdominal-wall
pseudohernia. Clinical and Experimental
Dermatology 2008; 33:677-678.
Yoshioka M, Kurita Y, Hashimoto M, et al.
A case of segmental zoster paresis with

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

enhanced anterior and posterior spinal
roots on MRI. Journal of Neurology 2012;
259:574-575.
Esposito MB, Arrington JA, Murtaugh FR,
et al. MR of the spinal cord in a patient
with herpes zoster. AJNR 1993; 14:203-204.
Liu Y, Wu BY, Ma ZS, et al. A retrospective
case series of segmental zoster paresis of
limbs: Clinical, electrophysiological and
imaging characteristics. BMC Neurology
2018; 18:121.
Sachs GM. Segmental zoster paresis: an
electrophysiological study. Muscle & Nerve
1996; 19:784-786.
Cioni R, Giannini F, Passero S, et al.
An electromyographic evaluation of
motor complications in thoracic herpes
zoster. Electromyography and Clinical
Neurophysiology 1994; 34:125-128.
Gabriel CM, Gale AN, Rossor MN. Zoster
paresis with Horner’s syndrome. Journal
of Neurology 2003; 250:1492-1493.
Robillard RB, Hilsinger RL, Jr., Adour KK.
Ramsay Hunt facial paralysis: Clinical
analyses of 185 patients. Otolaryngology—
Head and Neck Surgery 1986; 95:292-297.
Ragozzino MW, Melton LJ, 3rd, Kurland
LT, et al. Population-based study of
herpes zoster and its sequelae. Medicine
1982; 61:310-316.
Kunitomo K. Ramsay Hunt syndrome.
Postgraduate Medical Journal 2020; 96:168.
Jeon Y, Lee H. Ramsay Hunt syndrome.
Journal of Dental Anesthesia and Pain
Medicine 2018; 18:333-337.
Wagner G, Klinge H, Sachse MM.
Ramsay Hunt syndrome. Journal der
Deutschen Dermatologischen Gesellschaft
2012; 10:238-244.
Kim S, Jeon Y. Treatment of abdominal
segmental hernia, constipation, and pain
following herpes zoster with paravertebral
block. Pain Physician 2015; 18:E927-E929.
Aggarwal SK, Radhakrishnan S. A clinicoepidemiological study of herpes zoster.
Medical Journal, Armed Forces India 2016;
72:175-177.
Abourazzak F, Couchouron T, Meadeb J,
et al. [Sciatica with motor loss revealing
meningoradiculitis due to varicella-zoster
virus]. La Revue de Medecine Interne 2008;
29:932-935.
Chernev I, Dado DN. Segmental zoster
abdominal
paresis/paralysis,
zoster
pseudohernia or zoster lumbar hernia?
Hernia 2014; 18:145-146.
Eguchi H, Furukawa N, Tago M, et al.
Temporary unilateral abdominal muscle
paralysis due to herpes zoster without
typical vesicles or pain. Journal of General

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

and Family Medicine 2017; 18:35-37.
Yoo J, Koo T, Park E, et al. Abdominal
pseudohernia caused by herpes zoster: 3
case reports and a review of the literature.
JAAD Case Rep 2019; 5:729-732.
Wang H, Fang F. Abdominal distention
and constipation followed by herpes
zoster infection in a 2-month-old female
infant. J Dermatol 2015; 42:809-811.
Kawajiri S, Tani M, Noda K, et al.
Segmental zoster paresis of limbs: Report
of three cases and review of literature. The
Neurologist 2007; 13:313-317.
Namekawa M, Kameda T, Kumabe A, et
al. Segmental zoster paresis of the right
shoulder. Internal Medicine (Tokyo, Japan)
2013; 52:2839.
Gopal KV, Sarvani D, Krishnam Raju PV,
et al. Herpes zoster motor neuropathy:
A clinical and electrophysiological study.
Indian Journal of Dermatology, Venereology
and Leprology 2010; 76:569-571.
Seo DH, Lee SJ, Hyun JK, et al. A case of
herpes zoster peripheral polyneuropathy
manifested by foot drop in chronic
myeloid leukemia. Annals of Rehabilitation
Medicine 2012; 36:724-728.
Kang SH, Song HK, Jang Y. Zosterassociated segmental paresis in a patient
with cervical spinal stenosis. The Journal
of International Medical Research 2013;
41:907-913.
Alshekhlee A, Tay E, Buczek M, et al.
Herpes zoster with motor involvement:
Discordance between the distribution of
skin rash and localization of peripheral
nervous system dysfunction. Journal
of Clinical Neuromuscular Disease 2011;
12:153-157.
Oike M, Naito T, Tsukada M, et al. A case
of diaphragmatic paralysis complicated
by herpes-zoster virus infection. Internal
Medicine (Tokyo, Japan) 2012; 51:1259-1263.
Crausman RS, Summerhill EM, McCool
FD. Idiopathic diaphragmatic paralysis:
Bell’s palsy of the diaphragm? Lung 2009;
187:153-157.
Palchun VT, Guseva AL, Levina YV. [Ramsay
Hunt syndrome with hearing loss and
vertigo]. Vestnik Otorinolaringologii 2019;
84:69-72.
Xanthopoulos
J,
Noussios
G,
Papaioannides D, et al. Ramsay Hunt
syndrome presenting as a cranial
polyneuropathy.
Acta
Oto-rhinolaryngologica Belgica 2002; 56:319-323.
Paudyal BP, Karki A, Zimmerman M, et
al. Hemidiaphragmatic paralysis: A rare
complication of cervical herpes zoster.
Kathmandu University Medical Journal
2006; 4:246-248.

www.painphysicianjournal.com

Segmental Zoster Paresis
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Saleem MA, Mustafa Z, Qayyum N, et
al. Unusual case of hemidiaphragmatic
paralysis secondary to cervical herpes
zoster. BMJ Case Reports 2018; 2018.
Araz C, Askin S, Yilmaz C. Herpes zoster
brachial plexopathy: Direct steroid
injection. Turkish Neurosurgery 2017;
27:662-664.
Cinar SM, Bilge S, Hiz F, et al. [Herpes
radiculopathy case presenting first with
motor involvement]. Agri 2009; 21:175-177.
Förster M, Umnus A, Siebrecht D, et al.
A case of pain, motor impairment, and
swelling of the arm after acute herpes
zoster infection. Pain 2012; 153:2478-2481.
Kim JG, Chung SG. Herpetic brachial
plexopathy: Application of brachial
plexus magnetic resonance imaging
and ultrasound-guided corticosteroid
injection. Am J Phys Med Rehabil 2016;
95:e67-e71.
Molinero J, Nagore E, Obón L, et al.
Metameric motor paresis following
abdominal herpes zoster. Cutis 2002;
69:143-144.
Anaya-Prado R, Pérez-Navarro JV, CoronaNakamura A, et al. Intestinal pseudoobstruction caused by herpes zoster: Case
report and pathophysiology. World Journal
of Clinical Cases 2018; 6:132-138.
Rodrigues G, Kannaiyan L, Gopasetty
M, et al. Colonic pseudo-obstruction
due to herpes zoster. Indian Journal of
Gastroenterology 2002; 21:203-204.
Al Rakban AM, Siddiqui MA, Awada AA, et
al. Abdominal muscle paralysis in herpes
zoster. Neurosciences (Riyadh, Saudi Arabia)
2000; 5:66-68.
Geboers B, Verveld CJ, Bronner I, et al.
Abdominal wall paresis as a complication
of herpes zoster. Ned Tijdschr Geneeskd
2018; 162:D1949-D1949.
Gottschau P, Trojaborg W. Abdominal
muscle paralysis associated with herpes
zoster. Acta Neurologica Scandinavica 1991;
84:344-347.
Oliveira PD, dos Santos Filho PV, de
Menezes Ettinger JE, et al. Abdominalwall postherpetic pseudohernia. Hernia
2006; 10:364-366; discussion 293.
He H, Tang C, Yi X, et al. Herpes zosterinduced acute urinary retention: Two
cases and literature review. Nigerian
Journal of Clinical Practice 2018; 21:534-537.
Whitby E, Bateman M. Foot drop post
varicella zoster virus. BMJ Case Reports

www.painphysicianjournal.com

61.

62.

63.

64.
65.

66.

67.

68.

69.

70.

71.

72.

2018; 11:e22673.
Valle-Arcos D, Alonso-Navarro H,
Navacerrada F, et al. Peroneal nerve
mononeuropathy associated with herpes
zoster. A case report. Neurological Sciences
2019; 40:847-850.
Kim SY, Kim DG, Park YM, et al. Psoas
compartment block for treatment of
motor weakness and pain following
herpes zoster. Korean J Pain 2017; 30:62-65.
Choi YR, Oh CH, Choi W. A case of herpes
zoster presented with lower limb paresis.
Cureus 2018; 10:e2923.
Cohen JI. Clinical practice: Herpes zoster.
NEJM 2013; 369:255-263.
Sauerbrei A. Diagnosis, antiviral therapy,
and prophylaxis of varicella-zoster virus
infections. European Journal of Clinical
Microbiology & Infectious Diseases 2016;
35:723-734.
Wendling D, Langlois S, Lohse A, et
al. Herpes zoster sciatica with paresis
preceding the skin lesions. Three casereports. Joint Bone Spine 2004; 71:588-591.
Santiago-Pérez
S,
Nevado-Estévez
R, Pérez-Conde MC. Herpes zosterinduced abdominal wall paresis:
Neurophysiological examination in this
unusual complication. J Neurol Sci 2012;
312:177-179.
Mondelli M, Romano C, Rossi S, et al.
Herpes zoster of the head and limbs:
Electroneuromyographic and clinical
findings in 158 consecutive cases. Archives
of Physical Medicine and Rehabilitation
2002; 83:1215-1221.
Ayoub T, Raman V, Chowdhury M.
Brachial neuritis caused by varicellazoster diagnosed by changes in brachial
plexus on MRI. Journal of Neurology 2010;
257:1-4.
Gupta A, Sundaram M, Winalski CS. MRI
diagnosis of muscle denervation from
herpes zoster with discordant distribution
of the skin rash. Skeletal Radiology 2014;
43:1481-1485.
Mondelli M, Romano C, Passero S, et
al. Effects of acyclovir on sensory axonal
neuropathy, segmental motor paresis
and postherpetic neuralgia in herpes
zoster patients. European Neurology 1996;
36:288-292.
Tsukita K, Sakamaki-Tsukita H. Abdominal
wall pseudohernia and colonic pseudoobstruction as complications of herpes
zoster. Clinical Gastroenterology and
Hepatology 2019; 17:A26.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Wehrhahn MC, Dwyer DE. Herpes
zoster: Epidemiology, clinical features,
treatment and prevention. Aust Prescr
2012; 35:143-147.
McDonald EM, de Kock J, Ram FS.
Antivirals for management of herpes
zoster including ophthalmicus: A
systematic review of high-quality
randomized controlled trials. Antiviral
Therapy 2012; 17:255-264.
O’Connor KM, Paauw DS. Herpes zoster.
The Medical Clinics of North America 2013;
97:503-522, ix.
Jeon YH. Herpes zoster and postherpetic
neuralgia: Practical consideration for
prevention and treatment. The Korean
Journal of Pain 2015; 28:177-184.
Kinishi M, Amatsu M, Mohri M, et al.
Acyclovir improves recovery rate of facial
nerve palsy in Ramsay Hunt syndrome.
Auris, Nasus, Larynx 2001; 28:223-226.
Conliffe TD, Dholakia M, Broyer Z.
Herpes zoster radiculopathy treated
with fluoroscopically-guided selective
nerve root injection. Pain Physician 2009;
12:851-853.
Tan R, Yang X, Tang X, et al. The efficacy
and safety of acupuncture for Ramsay
Hunt syndrome: A protocol for systematic
review. Medicine (Baltimore) 2020;
99:e19582.
Garro A, Nigrovic LE. Managing
peripheral facial palsy. Annals of
Emergency Medicine 2018; 71:618-624.
Zhang LL. Experience of treating motor
nerve damages following herpes zoster
by electrotherapy and rehabilitation
massage. Zhong Guo Shi Yong Yi Yao 2018;
13:177-178.
Hyvärinen A, Tarkka IM, Mervaala E,
et al. Cutaneous electrical stimulation
treatment in unresolved facial nerve
paralysis: An exploratory study. Am J Phys
Med Rehabil 2008; 87:992-997.
Gómez-Cárdenas C, López-Bernabé R,
Biec-Alemán F. [Post-herpetic segmental
hypoesthesia-paresis with fast recovery].
Revista de Neurologia 2013; 57:479-480.
Gupta SK, Helal BH, Kiely P. The
prognosis in zoster paralysis. The Journal
of Bone and Joint Surgery British volume
1969; 51:593-603.
Chen LK, Arai H, Chen LY, et al. Looking
back to move forward: A twenty-year audit
of herpes zoster in Asia-Pacific. BMC
Infectious Diseases 2017; 17:213.

261

