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Disseminated herpes zoster with vagus nerve involvement
in a kidney transplant recipient: a case report
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Herpes zoster virus infection is common and results in significant morbidity in patients who have undergone solid organ transplanta-
tion. Herpes zoster can involve the cranial nerves, and vagus nerve involvement is an infrequent primary manifestation of herpes zos-
ter. Here, we describe a rare presentation of disseminated herpes zoster infection with vagus nerve involvement in a kidney transplant
recipient. A 62-year-old man who had undergone kidney transplantation 3 years prior presented to our clinic with sore throat and
hoarseness, followed by multiple vesicular-pustular rashes on the face and trunk. Flexible laryngoscopy revealed left paramedian vo-
cal cord paralysis with multiple ulcerative lesions extending from the left pyriform sinus to the epiglottis. Computed tomography of the
neck, abdomen, and chest revealed no significant abnormalities that could have caused vocal cord paralysis. We confirmed the diag-
nosis of disseminated herpes zoster after herpes zoster laryngitis based on positive blood tests and polymerase chain reaction for
varicella zoster virus antibodies. The skin rashes and laryngeal ulcers rapidly resolved after treatment with intravenous acyclovir and
high-dose steroids. The patient still had persistent dysphagia and microaspiration as assessed by a video fluoroscopic swallowing
study, but showed improvement in dysphagia in response to swallowing rehabilitation therapy. This case provides valuable insights
into the presenting symptoms of disseminated herpes zoster, which can cause acute vagus neuritis in solid organ transplantation re-

cipients.
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Introduction

Varicella zoster virus (VZV) can cause a primary infection
known as varicella (chicken pox), which later reactivates
into herpes zoster (HZ, shingles) within the sensory neuron
body in the dorsal ganglion [1]. HZ is more common in im-
munocompromised individuals, particularly in those who
have undergone solid organ transplantation (SOT), with an
incidence of 8% to 11% in the first 4 years [2]. HZ typically
presents with prodromal symptoms such as fever, malaise,

and burning pain around the unilateral dermatome, fol-
lowed by erythematous vesicular rashes over several days.
The most commonly affected dermatomes in patients with
HZ are in the thoracic, trigeminal, cervical, and lumbar re-
gions [3]. Although less common, HZ can also involve the
cranial nerves (CN). A retrospective study demonstrated
that the trigeminal nerve (CN V, 57.9%), facial nerve (CN
VII, 52.1%), and vestibulocochlear nerve (CN VIII, 20%)
are commonly affected; however, involvement of the vagus
nerve (CN X, 0.9%) is very rare [4].
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Disseminated HZ in a kidney transplant recipient

Disseminated HZ is a serious complication that occurs
more frequently in SOT recipients than in the general pop-
ulation. Previous studies have reported a global mortality
rate of approximately 30% in cases of disseminated HZ and
a high incidence in SOT recipients [5,6]. HZ typically pres-
ents with unilateral dermatomal involvement and subse-
quently spreads to affect three or more dermatomes, which
can lead to serious complications involving the central ner-
vous system or internal organs, such as the gastrointestinal
tract, liver, lung, and pancreas [2]. Herein, we present a rare
case of disseminated HZ following acute vagus neuritis in a
kidney transplant recipient.

Case

Ethical statements: This study was approved by the Institu-
tional Review Board of Pusan National University Hospital (IRB
No. 2311-008-133). Written informed consent was waived be-
cause the retrospective design of the study.

A 62-year-old man with a history of end-stage kidney dis-
ease of unknown cause underwent deceased donor kidney
transplantation (KT) 3 years ago. He had no other comor-
bidity such as hypertension or diabetes, and had been
receiving hemodialysis for 6 years before KT. At the time
of KT, the patient had no donor-specific antibodies and
received induction therapy with basiliximab. Two months

after KT, he was treated for T-cell-mediated rejection with
methylprednisolone pulse therapy. He had to reduce his
immunosuppressive agents because of subsequent cyto-
megalovirus viremia. The patient was taking prednisolone
(2.5 mg daily), mycophenolic acid (180 mg twice daily), and
tacrolimus (2 mg twice daily) with trough levels of 4-5 ng/
mL. His serum creatinine level has been maintained within
the range 0f 0.9-1.0 mg/dL.

He presented to our clinic with sore throat and hoarse-
ness, followed by multiple vesicular-pustular rashes on the
face and trunk (Fig. 1A, 1B). Flexible laryngoscopy revealed
left paramedian vocal cord paralysis, with multiple ulcer-
ative lesions extending from the left pyriform sinus to the
epiglottis (Fig. 1C). Computed tomography of the neck and
chest revealed no significant abnormalities that could have
caused vocal cord paralysis. Laryngeal electromyography
(EMG) revealed a fibrillation potential in the left thyroar-
ytenoid muscle innervated by the left recurrent laryngeal
nerve (RLN). Laboratory data showed a white blood cell of
5,570/pL, C-reactive protein of 0.68 mg/dL, serum creati-
nine of 1.05 mg/dL, VZV immunoglobulin G of 2.25 (refer-
ence, positive: <0.90), and immunoglobulin M of 1.4 (ref-
erence, positive: <1.10), as well as a positive blood test for
VZV polymerase chain reaction. Serologies for other viruses
that could cause laryngitis were negative (Table 1).

Based on these findings, we diagnosed the patient with
disseminated HZ following acute vagus neuritis. We admin-

Fig. 1. (A, B) Multiple vesicular-pustular rashes on the face and trunk. (C) Left paramedian vocal cord paralysis with multiple ulcerative
lesions extending from the left part of the pyriform sinus to the epiglottis.
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Table 1. Serological findings associated with vocal cord paralysis

Variable Result Reference value
Varicella zoster IgG Positive Negative
Varicella zoster IgM Positive Negative
Varicella zoster PCR Positive Negative
CMV PCR Negative Negative
CMV IgM Negative Negative
EBV anti-VCA IgM Negative Negative
EBV anti-VCA/EA-D IgG Negative Negative
EBV real-time PCR Negative Negative
HSV 1gG Positive Negative
HSV IgM Negative Negative
Influenza A virus PCR Negative Negative
Influenza B virus PCR Negative Negative

lg, immunoglobulin; PCR, polymerase chain reaction; CMV, cytomegalovirus;
EBV, Epstein-Barr virus; anti-VCA, anti-viral capsid antigen; anti-EA-D, anti-ear-
ly antigen-diffuse; HSV, herpes simplex virus.

istered intravenous acyclovir (10 mg/kg every 8 hours) for
14 days along with 1,000 mL of intravenous normal saline
to prevent acyclovir-related nephropathy, and high-dose
prednisolone (0.5 mg/kg/day) was given for 7 days, then ta-
pered to 2.5 mg/day to reduce the risk of neurological com-
plications. We also reduced the immunosuppressive agents,
including mycophenolic acid (180 mg daily) and tacrolimus
(1.5 mg twice daily) with trough levels of 3-5 ng/mL. During
hospitalization, his serum creatinine was carefully moni-
tored and the dose of tacrolimus was adjusted according to
trough levels (Fig. 2). As a result, there was rapid resolution
of skin rashes and laryngeal ulcers (Fig. 3A). However, 2
weeks after the completion of treatment, the patient still ex-
perienced persistent hoarseness, dysphagia, and evidence
of microaspiration, as assessed by video fluoroscopic swal-
lowing study (Fig. 3B). We injected hyaluronic acid into the
paralyzed vocal cord and the patient showed improvement
in dysphagia and hoarseness with continuous swallowing
and speech rehabilitation therapy.
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Fig. 2. Changes in serum creatinine, trough levels of tacrolimus, and dose adjustment of immunosuppressive agents during hospitaliza-

tion. IV, intravenous.
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Fig. 3. (A) Persistent vocal cord paralysis despite resolution of laryngeal ulcers (white arrow) 2 weeks after the completion of treatment. (B)
Video fluoroscopic swallowing study showing poor pharyngeal constriction with moderate liquid retention and delayed aspiration (black

arrow) in the pharyngeal phase.

Discussion

SOT recipients on lifelong immunosuppressive therapy are
at high risk of VZV reactivation, which can subsequently
lead to disseminated disease or internal organ involvement.
A meta-analysis of 6,560 SOT recipients showed that the
overall incidence of HZ was 9.1% and that heart transplan-
tation had the highest incidence of HZ (15.2%), followed
by lung transplantation (11.0%) and KT (6.7%) [7]. They
further demonstrated that a higher incidence of post-trans-
plant HZ was associated with a higher proportion of previ-
ous graft rejection.

A previous study reported atypical cases of HZ in KT re-
cipients, including the involvement of CN V (V1), multiple
thoracic dermatomes (T2-T5), and disseminated disease
with septic shock as primary manifestations [8]. These
cases demonstrated that the presentation of HZ may be
atypical, and the severity of HZ may vary depending on the
degree of immunosuppression in SOT recipients.

In this case, the patient presented with vagus nerve in-
volvement, which is a rare manifestation of HZ. Flexible
laryngoscopy revealed unilateral ulcerative lesions on the
laryngeal mucosa, suggesting involvement of the internal
branch of the superior laryngeal nerve, which originates
from the vagus nerve. Additionally, we observed left para-
median vocal cord paralysis, suggesting injury to the RLN,
which innervates the laryngeal muscles and originates from
the vagus nerve [9].

Several viral etiologies have been reported to cause vocal
cord paralysis, including cytomegalovirus, influenza virus,
Epstein-Barr virus, herpes simplex virus, and VZV. Of these,
VZV and herpes simplex viruses can cause permanent
damage [10]. A previous study has revealed that the full re-
covery rate of HZ-associated vocal cord paralysis is 60% to
62.5% [11].

Laryngeal EMG is a useful tool for evaluating the neu-
rological prognosis of RLN injury. The presence of spon-
taneous activity, such as fibrillation potentials or positive
sharp waves on EMG, indicates a poor prognosis [12]. In
this case, 2 weeks after the completion of treatment, the
laryngeal EMG revealed a fibrillation potential in the left
thyroarytenoid muscle innervated by the RLN, and a subse-
quent flexible laryngoscopy still showed paramedian vocal
cord paralysis. Despite the poor prognosis indicated by the
laryngeal EMG, his dysphagia and hoarseness improved
with conservative treatments, including injection of hyal-
uronic acid into the paralyzed vocal cord to correct the in-
complete closure of the glottis, and continuous swallowing
and speech rehabilitation therapy. Therefore, these conser-
vative treatments are essential for preventing permanent
neurological complications in patients with HZ complicat-
ed by acute vagus neuritis.

The preferred treatment for HZ in immunocompromised
patients is intravenous acyclovir (10 mg/kg every 8 hours)
for 7 to 10 days. Administration of intravenous acyclovir
within 72 hours of rash onset effectively suppresses disease
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progression by inhibiting viral replication and prevents the
spread of viral infections to other organs or dermatomes
[13]. Of note, a synergistic nephrotoxicity should be con-
sidered when intravenous acyclovir is used in combination
with a calcineurin inhibitor in SOT recipients [14]. Adequate
intravenous hydration is required to prevent the formation
of acyclovir crystals, along with careful monitoring of serum
creatinine and trough levels of calcineurin inhibitors.

When patients are complicated by VZV-associated neu-
ritis, combination therapy with intravenous acyclovir and
high-dose steroids may be helpful. Steroids are known to
reduce neural edema through their anti-inflammatory ef-
fects, thereby preventing permanent damage. Early initia-
tion of steroid therapy during the course of the disease may
improve neurological complications [15,16]. Furthermore,
it is necessary to reduce immunosuppressive agents, par-
ticularly mycophenolate mofetil or mycophenolic acid, in
order to reduce severe complications and mortality [17,18].

To reduce the risk of HZ in SOT recipients, it is ideal to
administer the HZ vaccination before organ transplanta-
tion, but it is not always guaranteed. Currently, a non-live
recombinant zoster vaccine has been demonstrated to be
immunogenic and safe, even when administered 4 to 18
months after transplantation [19]. This provides an oppor-
tunity to overcome the limitation of being unable to admin-
ister a live vaccine to unvaccinated patients after transplan-
tation, thus reducing the risk of HZ.

In conclusion, we encountered a rare case of HZ involv-
ing the vagus nerve in a kidney transplant recipient, which
subsequently progressed to disseminated disease and
may have resulted in serious neurological complications.
However, this was minimized by early administration of an
antiviral agent with high-dose steroids, and intensive reha-
bilitation therapy. This case provides valuable insights into
the presenting symptoms of disseminated HZ, which can
cause acute vagus neuritis in SOT recipients.
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