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Bilateral tonic pupils can be a rare manifestation 
of Guillain-Barré syndrome (GBS). Here we re-
port our experience of bilateral tonic pupils in a 
child with GBS, who diagnosed by pharmaco-
logical pupil test with diluted 0.125% pilocarpine 
and nerve conduction velocity (NCV) study. 

A 6-year-old boy was transferred to our hospi-
tal due to altered mental status after respiratory 
resuscitation. One day before the transfer, he had 
gastrointestinal symptoms and weakness for de-
hydration. Few hours before the transfer, he 
abruptly started vomiting and developed diffi-
culty in breathing. Upon arrival at the emergency 
room, he was intubated and mental status was 
stupor (Glasgow coma scale E2V2M5, tempera-
ture 37.7°C, blood pressure 110/65 mm Hg, res-
piration rate 25/min). Both pupils were dilated 
> 5 mm and light reflexes were hardly detected 
bilaterally. He was flaccid and deep tendon re-
flexes were decreased. 

He was born at full term by uncomplicated de-
livery (birth weight 4,000 g). Before admission, 
he had been healthy and neurodevelopment was 
normal. Medical and family histories were unre-
markable. He had not been vaccinated recently. 
The initial laboratory results for blood, stool, and 
cerebrospinal fluid (CSF) were unremarkable, 
except for a mild hyponatremia (Table 1). Chest 
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radiographs revealed right upper lobe atelectasis 
and peribronchial infiltrations, indicating aspira-
tion pneumonia. Brain diffusion magnetic reso-
nance imaging (MRI) at the emergency room 
and regular brain and spinal MRI scans on the 
fifth day showed no brain or spinal cord injury. 
There was no enhancement or thickening of up-
per and lower cranial nerves on brain MRI. Elec-
troencephalography revealed diffuse cerebral 
dysfunction on the first day. Due to possibility of 
encephalopathy, hypoxic injury, or severe pneu-
monia, intravenous (IV) antibiotics and IV acy-
clovir were started, and the respiratory function 
and intracranial pressure increase signs were 
carefully monitored. Additionally, considering 
the possibility of rapidly aggravating GBS, we 
initiated intravenous immunoglobulin (IVIG) 
treatment from the second day (400 mg/kg/day 
for 5 days). 

Within a few days, the patient became alert 
and his respiratory functions improved. Howev-
er, the generalized motor weakness and pupil dil-
atation persisted. Ptosis or anhidrosis was not 
noted. The weakness was more severe in the 
lower (grade 2) than in the upper extremities 
(grade 3). On the 5th day, he was extubated. The 
pupil dilatation slowly improved to 5 mm, but 
the light reflex was weak and present only in the 
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right eye. Ocular movements were normal; he could watch movies 
on his smartphone and track moving objects. We performed a 
pharmacological test on the pupils using diluted 0.125% pilocar-
pine drops. By dropping the pilocarpine for an hour, pupillary con-
striction was induced, which was not observed in normal condi-
tion (Fig. 1). This finding corresponded to bilateral tonic pupils. 

The patient’s motor functions gradually recovered from upper to 
lower limbs, and pupil size and reflexes normalized. Rehabilitation 
consultation was performed and physiotherapy was started. On 
the 16th day, he could walk without assistance. NCV study was 
performed on the 16th day, and the results showed F-wave absence 
on both tibial nerves, indicating demyelinating neuropathy. From 
the finding of the clinical manifestation and laboratory findings, we 
finally diagnosed him as rapidly developed GBS with respiratory 
muscle and both ciliary nerve involvements. His last visit was 4 
months after discharge from the hospital. He was doing well in dai-
ly life with no residual symptoms. 

GBS is one of the most common causes of acute flaccid paraly-
sis in children. It is an acquired polyradiculoneuropathy character-
ized by ascending weakness and areflexia. The incidence is esti-
mated between 0.4 and 1.3/year/100,000 children and is higher 
in boys [1]. The symptoms often develop following common in-
fections or vaccination, and paralysis presents as ascending pat-
tern. Nearly 20% of the patients experience respiratory muscle in-
volvement and some are intubated at the peak of illness. Auto-
nomic or cranial nerve involvement, such as facial weakness and 
diplopia, can also occur [1]. 

The diagnosis of GBS is mainly based on the clinical findings. 
Albumino-cytologic dissociation in the CSF is a characteristic of 
GBS, but cannot be detected at the early phase. Serum or CSF an-
tiganglioside antibodies have been related with the pathogenic 
mechanism. Adjunctive spinal MRI may demonstrate spinal nerve 
root enhancement [1]. During the subacute period, electromyog-

raphy or NCV may reveal pathological changes—F response ab-
sence, reduced conduction velocity by demyelination, or reduced 
compound action potential amplitude in the axonal forms [1]. 

In case of suspicion of GBS, children should be hospitalized 
until stabilization. IVIG should be started as soon as possible. 
After 2 weeks of a plateau period, most patients gradually recov-
er with patterns inverse to those of the progression. However, 
younger age and rapid progression may be correlated with long-
term compromises [1]. Rare severe fulminant GBS manifested 
as locked-in syndromes reported in an infant with herpes sim-
plex virus infection [2]. 

In the present case, the patient initially thought as flaccid paral-
ysis with aspiration pneumonia of unknown etiology. During the 
treatment, his mentality recovered soon. His clinical feature im-
mediately before respiratory failure suggested ascending paralysis 
and he recovered as descending pattern. The NCV test result at 
subacute stage and bilateral tonic pupil further supported the di-
agnosis of a form of GBS [3,4]. 

Table 1. Laboratory results of the patient
Blood analysis at arrival
  Arterial blood gas (with O2); pH 7.42, pO2 189.5 mm Hg, pCO2 35.8 mm Hg, HCO3- 23.5 mmol/L, SaO2 99.7%; WBC 3,700/μL, Hb 12.1 g/dL, platelets 

301 K/μL, sodium 129 mEq/L, potassium 4.3 mEq/L, calcium 9.2 mg/dL, glucose 95 mg/dL, ALT/AST 12/27 IU/L, CK 67U/L, lactate 0.9 mmol/L, ammo-
nia 56 μmol/L

CSF examination
  Opening pressure 12 mm H2O, WBC 1/mm³, RBC 1/mm³, protein 27 mg/dL, glucose 61 mg/dL, chloride 125 mg/dL, CSF PCRs for enteroviruse (–), HSV 

(–), and mycoplasma (–), bacterial culture (–), IgG index 0.029 (ref <0.7)
Others
  Serum HSV IgG/IgM (+/–), CMV IgG/IgM (+/–), EBV IgG/IgM (+/–), mycoplasma IgG/IgM (+/–), GM1 IgG/IgM (–/–), GD1b IgG/IgM (–/–), and GQ1b IgG/

IgM (–/–); throat PCR for enterovirus (–); stool PCR for C. jejuni (–); nasopharyngeal PCR for respiratory viruses (–)

WBC, white blood cell; Hb, hemoglobin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatinine kinase; CSF, cerebrospinal fluid; PCR, 
polymerase chain reaction; HSV, herpes simplex virus; IgG, immunoglobulin G; IgM, immunoglobulin M; CMV, cytomegalovirus; EBV, Epstein-Barr virus; 
GM1, monosialotetrahexosylganglioside 1; GD1b, disialosyl gangliosides 1b; GQ1b, quadrisialosyl gangliosides 1b; C. jejuni, Campylobacter jejuni.

Fig. 1. (A) Before 0.125% pilocarpine administration; fixed and 
dilated pupils, irresponsive to light. Ocular movements were 
normal. (B) An hour after 0.125% pilocarpine administration; 
pupillary constriction which does not occur in normal conditions.
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Bilateral tonic pupils are caused by abnormalities of the ciliary 
ganglion or a postganglionic parasympathetic branch of the ciliary 
nerve [3,4]. In adults, bilateral tonic pupils are frequently idiopath-
ic. Generalized peripheral neuropathy, autonomic neuropathies, 
diabetes mellitus, paraneoplastic syndromes, and other generalized 
diseases can manifest bilateral tonic pupils [4]. In GBS, demyelin-
ation of the postganglionic ciliary nerve can be manifested as tonic 
pupils. It may occur without extraocular muscle paralysis [4]. 
However, this condition is rare in adults and extremely rare in chil-
dren [2,3,5]. The youngest child reported was an 11-year-old boy 
[5]. Diagnosis is based on instillation of diluted pilocarpine 
(0.0625% to 0.125%); it causes a supersensitive pupillary constric-
tion in GBS, which does not appear in normal conditions [3,4]. In 
the present letter, we report a very rare case of acute bilateral tonic 
pupils in a child with GBS. Postganglionic involvement of the para-
sympathetic nerves may be the underlying cause. The pharmaco-
logical pupil test with diluted 0.125% pilocarpine was helpful for 
the diagnosis. 

Written informed consent was obtained from parent. This study 
was approved by the Institutional Review Board at Hanyang Uni-
versity Guri Hospital (2019-07-023-002).
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