SIMULTANEOUS BILATERAL
ACUTE ANGLE-CLOSURE
GLAUCOMA IN MILLER FISHER
SYNDROME

SUMMARY

Purpose: To report a case of patient with Miller Fisher syndrome, complicated
by simultaneous bilateral acute angle-closure glaucoma in her slightly (+1.5)
hyperopic eyes.

Methods: We present a case report of a 71-year-old female patient presenting
with total ophthalmoplegia, areflexia, ataxia and bilateral acute angle-closure
glaucoma.

Results: The initial ocular examination revealed hand motion in the
both eyes and oedematic corneas. Initial intraocular pressure was
immeasurable high (measurment by Tonopen Avia). Measurement
was possible after intravenous Mannitol 20 % infusion on both eyes as
54 and 56 mm Hg, respectively. Local medical therapy of pilocarpine,
timolol, dorsolamide and dexamethasone improve intraocular pressure
into normal limits within several hours. Prophylactic peripheral Nd-YAG
laser iridotomy was performed on a both eyes two days later. Systemic
treatment involved plasma exchange and rehabilitation program.
Subsequent cataract surgery on both eyes with posterior capsule lens
implantation improve the best corrected visual acuity on right eye from
0.5 to 1.0 and the left eye from 0.5 to 0.8, respectively. Intraocular
pressure is within normal limits without any glaucoma therapy. Follow
up period is three years.

Conclusions: This is the second reported case of patient with Miller Fisher
syndrome and simultaneous bilateral acute angle-closure glaucoma and
the fifth reported case of Miller Fisher syndrome and acute angle-closure
glaucoma. Treatment for both conditions made a very good recovery.

Key words: Miller Fisher syndrome, bilateral acute angle-closure glaucoma,
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nity mediated polyradiculoneuropathy, characterised by

ophthalmoplegia, ataxia and areflexia, which was first

Simultaneous bilateral acute angle-closure glauco-
ma ranks among rare findings. Miller Fisher syndrome
(MFS) is described as a rare variant of Guillain-Barré
syndrome (GBS). MFS is an acute post-infection immu-

described by Fisher in 1956 (40). It is estimated that in
Europe and the USA it represents 1-5% of cases of GBS,
although in South-East Asia higher percentages have
been published (2). MFS is different from other forms
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of GBS in its characteristic rapid onset of ophthalmo-
plegia, occurrence of anti-glycolipid antibodies (Anti-
GQ1b antibodies) with an affinity for the oculomotor
nerves and peripheral nervous system, and in its clini-
cally good prognosis, with correction within a number
of weeks to maximally months, regardless of the selec-
ted treatment. The described treatment may be symp-
tomatic, intravenously administered immunoglobulins
or plasmapheresis. If in rare cases MFS progresses to
a mixed form with GBS, thus a form also with affliction
of the respiratory muscles, it is designated as GBS with
ophthalmoplegia (2). Ophthalmoplegia may be both to-
tal (extraocular muscles and simultaneously intraocular
muscles), or extraocular muscles only. Ptosis is present
in approximately only one third of cases. Similarly as in
other forms of GBS, MFS is preceded by approximately
two weeks mostly by respiratory or less commonly gas-
trointestinal infection, most often with serological oc-
currence of Campylobacter jejuni. Lesions also of other
cranial nerves may be present, most commonly the faci-
al nerve and the caudal bulbar nerves.

CASE REPORT

The described patient was a woman aged 71 years,
being treated for hypertension (bisoprolol), hyperlipide-
mia (rosuvastatin) and gastroesophageal reflux (panto-
prazol), under general anamnesis. Six years before this
pathology she had suffered from herpes zoster in the
neck and shoulder region.

Two weeks before the acute onset of the complaints
in May 2015 she had suffered an illness accompanied by
a cough, purulent inflammation of the conjunctivas and
headache, which was considered to be sinusitis, but did
not respond to the administered antibiotics (amoxicillin
with conjugated linoleic acid). Headaches, strongest in
the occipital lobe, did not subside, vertigo progressively
appeared, with vomiting and blurred vision, and impai-
red ability of articulation. At an initial examination in
June 2015, bilateral acute angle-closure glaucoma was
diagnosed, together with total ophthalmoplegia, are-
flexia and ataxia. Also described in the neurological fin-
ding were bulbar syndrome, upper meningeal syndrome
and neocerebellar and paleocerebellar syndrome. Pre-
dominant in the ocular finding was bilateral deteriora-
tion of vision to fingers in front of the eye, certa, with
edema of both corneas and medium areactive mydriasis
of both pupils. Initial intraocular pressure was immeasu-
rably high (measurement by Tono-pen Avia). After intra-
venous one-off administration of 100 ml 20% Mannitol,
intraocular pressure in the right eye was 54 mmHg and
in the left eye 56 mmHg. Local treatment with pilocarpi-
ne, timolol, dorsolamide and dexamethasone improved
intraocular pressure to the level of physiological values
within the course of a few hours. Prophylactic periphe-
ral Nd-YAG laser iridotomy (LI) was performed on both
eyes two days later.

Systemic therapy covered 5 times performance of
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plasmapheresis, re-treatment with antibiotics, sympto-
matic treatment and a rehabilitation programme. Exa-
mination of spinal fluid demonstrated positivity of the
antibodies GQ1b (Ig G) and GT 1a (IgG). CT angio, con-
cordant with later performed MRI, demonstrated sinu-
sitis on the right side, in addition MRI also showed mul-
tiple deposits of gliosis in supratentorial white matter
bilaterally, attributed to vascular etiology.

Subsequent cataract surgery (in October 2015
in right eye and March 2016 in left eye, with implanta-
tion of a posterior chamber intraocular lens, improved
best corrected visual acuity in the right eye from 0.5 to
1.0 and in the left eye from 0.5 to 0.8 (Fig. 1 — pseu-
dophakia natively and in artificial mydriasis). Intraocu-
lar pressure is physiological without the need for tre-
atment. General and local therapy led to normalisation
of the neurological finding and adjustment of the ocular
finding (Fig. 2 — physiological motility of eyes). The ob-
servation period is three years.

METHOD

The finding on the patient was monitored continuo-
usly by means of a regular clinical examination making
use of examination on a slit lamp (Nidek SL-250, Japan),
biomicroscopic examination (non-contact VOLK Super
Field NC lens, VOLK Optical, Ohio, USA), measurement
of intraocular pressure by contact method (Tono-pen
Avia), examination by indirect ophthalmoscopy (Sigma
150, Heine Optotechnik, Germany) with + 28 D lens
(Ocular Instruments, Washington, USA) and photogra-
phically (retina camera Kowa VX-10a, Japan), biometric
data Tomey (Tomey Corporation OA-2000 IOL cal. OPT).

In the PubMed database we used the key words Miller
Fisher syndrome and glaucoma to search for references
to studies on the issue in question published in journals

Fig. 1. Pseudophakia — natively (A, B) and in artificial
mydriasis (C, D)
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Fig. 2. Adjustment of ophthalmoplegia

indexed in MEDLINE.

Using the same method, in the PubMed database we
used the key words acute angle-closure glaucoma and
bilateral to search for references to studies describing
simultaneous bilateral occurrence of acute angle-closu-
re glaucoma.

DISCUSSION

The appearance of acute angle-closure glaucoma in
MFS requires not only the occurrence of total ophthal-
moplegia with bilateral mydriasis, but also predispositi-
on of the patient in the form of age and hypermetropia.
In the literature we found only four references descri-
bing acute angle-closure glaucoma in combination with
MFS. Only Baxter et al. (11) in 2010 described acute an-
gle-closure glaucoma as a bilateral ocular affliction in
a 55-year-old man. Other authors described acute an-
gle-closure glaucoma in MFS as unilateral — Brittain and
Lake in 2005 in the left eye of a 64-year-old man, Ryu
et al. in 2015 in the right eye of a 75-year-old man, and
Han et al. in 2017 in the left eye of a 78-year-old woman
(18, 120, 51). Our 71-year-old patient was also within
the band of hypermetropia, axial length of the right eye
was 22.38 mm, left eye 22.26 mm. According to our in-
formation, this case report is to date the second descri-
bed case of a patient with simultaneous bilateral acute
angle-closure glaucoma upon a background of MFS and
to date the fifth described case with acute angle-closure
glaucoma in this syndrome whatsoever.

Because ophthalmoplegia is an easily detected and
determining symptom in MFS, from the perspective of
MFS as such we could conclude the discussion here.

However, a surprisingly important factor is the issue
of the very bilateral nature of acute angle-closure glau-
coma, because this significantly influences both the dia-
gnosis and the actual treatment.

If we encounter simultaneous bilateral acute angle-
-closure glaucoma, according to the published informa-
tion there is a significant probability that this will not
concern a case of primary acute angle-closure glauco-
ma, thus glaucoma incorporating pupillary block, as in
the case in MFS, and therefore with a prompt response
to the usual systemic and local anti-glaucomatous the-
rapy covering intravenous mannitol (or peroral glyce-
rol) and local pilocarpine, but secondary angle-closure
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glaucoma caused by a different mechanism, in which
the usual treatment of primary angle-closure glaucoma
is proving not only to be ineffective, but in many cases
even worsens the condition.

In the case of this mechanism, it is possible to find
swelling of the ciliary body, change of position of the
lens-iris diaphragm, anterior rotation of the tips of the
ciliary body, acute myopisation of the eyes, periphe-
ral bulging of the iris and shallowing of the anterior
chamber. Uveal effusion detectable by ultrasound bio-
microscopy (UBM) has been described here, sometimes
with signs of uveal irritation. Breach of the blood-brain
barrier has also been described here (Viet Tran) (141).
This finding may appear both in a systemically procee-
ding pathology, and also — far more frequently from
the perspective of the literature — as pharmacologically
iatrogenically induced. It is assumed that LI is not effec-
tive because pupillary block does not take place as such.
Causal treatment is to influence the triggering causes,
thus in the case of secondary effect of administered
pharmaceutical its discontinuation, supporting thera-
py is to induce cycloplegia and local steroid treatment.
With regard to the fact that pharmacologically induced
bilateral acute angle-closure glaucoma has been descri-
bed also in children in the case of topiramate (87, 24,
113), it is necessary to emphasise that in this mecha-
nism, inducing cycloplegia does not directly influence
myopisation (54). In terms of anterior rotation of the
tips of the ciliary body and the effectiveness of local
therapy with cycloplegic drugs and steroids, this mecha-
nism is consistent with malignant glaucoma.

It is therefore necessary to divide pharmacological
induction of bilateral acute angle-closure glaucoma
into induction of primary acute angle-closure glauco-
ma (with pupillary block), thus after the administration
of a pharmaceutical with a parasympatholytic or sym-
pathomimetic effect and subsequent widening of the
pupil in a predisposed individual (hypermetropia, age,
prone head position), and induction of secondary acute
angle-closure glaucoma following the administration of
a pharmaceutical with an idiosyncratic effect, in which
neither age nor original refraction of the eye play an
important role.

Pharmacologically boosted or directly induced bila-
teral primary acute angle-closure glaucoma may occur
in predisposed individuals (hypermetropia, age), most
often in connection with general anaesthesia (e.g. Ates,
Gayat) (7, 43), sometimes reinforced by the prone po-
sition of the head during spinal surgery (e.g. Singer)
(125). It has also been described after blepharoplasty
(e.g. Haverals) (53). It has further been described after
local use of nasal drops (Fenox) containing phenylephri-
ne and naphazoline (Khan) (68), or upon excessive use
of cold remedies, the chief active substance of which
was deadly nightshade (atropa belladonna) (Rudkin)
(118), upon use of the anticholinergic drug oxybutynin
(spasmolytic agent) in a predisposed individual (Had-
dad) (49), or ipratropium bromide either alone or in
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combination with salbutamol (Kola, Hall) (70, 50).

Simultaneous bilateral primary acute angle-closure
glaucoma is not described often, furthermore the first
authors to describe it are usually not ophthalmologists.

Pharmacologically induced secondary acute angle-c-
losure glaucoma following the administration of a phar-
maceutical and its idiosyncratic effect has been most
widely described to date in the case of topiramate. This
drug is used for the treatment of epilepsy (third gene-
ration anti-epileptic drug), migraine and off label as an
anorectic drug. It is a sulfamate derivative of fructose,
chemically classified as 2.3:4.5-bis-O-(1-methylethy-
lidene)-B-D-fructopyranose sulfamate. Bilateral acute
angle-closure glaucoma in the case of topiramate was
first described by Banta et al. in 2001 (10). We found
more than forty studies (2001 — Banta, Rhee (10, 116),
2002 — Nemet (103), 2003 — Lin, Coats (87, 24), 2004 —
Craig, Fraunfelder (26, 42), 2005 — Mansoor (92), 2006
— Viet Tran, Levy, Desai (141, 84, 34), 2007 — Stangler,
Izambart, Guier, Parikh, Singh (131, 59, 48, 106, 126),
2008 — Aminlari, Chalam, Zalta, Boonyaleephan (5, 20,
150, 15), 2009 — Sbeity, Cruciani (121, 30), 2010 — Ta-
hiri Joutei Hassani, Natesh, Acharya, Senthil (132, 102,
1, 122), 2011 — van Issum, Paciuc-Beja, Willet, Tanaka
(139, 105, 145, 134), 2012 - Cole, Caglar, Muniesa Royo,
Rodriguez-Blanco (25, 19, 100, 117), 2013 — Quagliato,
Kulkarni (112, 74), 2014 — Czyz, Kamal, Reis, Rapoport,
Pikkel, Katsimpris, Mitra (31, 63, 115, 113, 110, 64, 97),
2015 — Grewal, Dhar (45, 35), 2016 — Behl, Beaudry (14,
12), 2017 - Joshi, Lan, Meijer (61, 78, 95)), including ca-
ses of described incidence in children (Lin, Coats, Rapo-
port) (87, 24, 113).

Another large group of pharmaceuticals, also of com-
pounds containing sulphur, in which an idiosyncratic
effect of administration of the drug and induction of bi-
lateral secondary acute angle-closure glaucoma by this
mechanism has been described, is the group of sulpho-
namides.

Sulphonamides constitute a broad group of pharma-
ceuticals, including not only drugs with an antimicrobial
effect, but also antidiabetic drugs on the basis of sul-
phonylurea, diuretics, anti-convulsive drugs, antiviral
drugs and other substances, such as the anti-glaucoma-
tous agents used in ophthalmology brinzolamide and
dorsolamide. Tamsulosin, which increases the difficulty
of cataract surgery by inducing a condition designated
as IFIS (intraoperative floppy iris syndrome), is also a
sulphonamide derivative.

Secondary acute angle-closure glaucoma has been
most frequently described in the case of sulphonamides
with a diuretic effect, in the case of acetazolamide (Gri-
gera, Mancino, Malagola, Lee GC, Parthasarathi, Senthil)
(46, 91, 90, 79, 107, 122), furosemide (Bondaoui) (15),
hydrochlorothiazide (Chen, Geanon, Lee GC) (22, 44,
79), methazolamide (Aref, Kwon) (6, 77), indapamide
(Senthil) (122) and chlorthalidone (Durai, Singer) (36,
124). In the case of sulphonamides with an anti-in-
flammatory effect, it has been described in connection
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with sulfasalazine in combination with trimethoprim
(Lee GC) (79), in sulphonamides with an antimicrobial
effect in the case of sulfamethoxazole (Spadoni, Wa-
heeb) (128, 143), in sulphonamides with an anti-convul-
sive effect in the case of zonisamide (Weiler) (144), and
also in the anti-migraine drug sumatriptan (Hsu) (55).

In the case of drugs used as antidepressants, seconda-
ry acute angle-closure glaucoma has been described in
connection with venlafaxin (serotonin and norardrenali-
ne reuptake inhibitor, SNRI) (de Guzman, Ezra, Ng) (32,
38, 104), duloxetine (SNRI) (Shifera, Mahmut) (123, 89),
trazodone (serotonin reuptake inhibitor, SRI) (Hrckova)
(54), citalopram and escitalopram (selective serotonin
reuptake inhibitor, SSRI) (Croos, Massaoutis, Zelefsky
(28, 93, 152), paroxetine (SRI) (Kirwan, Levy) (69, 85)
and bupropion (aminoketone) (Takusagawa) (133). Acu-
te angle-closure glaucoma has also been described in
the case of tramadol (SNRI), which is used as a pain-
killing drug (Mahmoud) (88).

Secondary acute angle-closure glaucoma has been
described in the case of two different serotonin ago-
nists, namely the anti-migraine drug zolmitriptan (Lee
JTL) (80) and the anorectic drug dexfenfluramine (De-
nis) (33).

We present other substances linked with secondary
bilateral acute angle-closure glaucoma only in alphabe-
tical order: cabergoline (lactation suppressor) (Razmjoo)
(114), cyclosporine (Braun) (17), ecstasy (3.4-methyle-
nedioxymethamphetamine (MDMA)) (Kumar, Trittibach)
(76, 137), the plant ephedra (Ma-huang) (natural source
of ephedrine) in a natural compound for slimming (Ryu)
(119), ephedrine and phendimetrazine (anorectic drug)
(Lee W) (82), flavoxate (spasmolytic agent for urinary
tract) used on a patient already using indapamide (Mo-
hammed) (98), flucloxacillin and carbamazepine (Chan)
(21), isoretinoin (acne treatment) (Park) (108), mefe-
namic acid (Vishwakarma) (142), olsetamivir (Tamiflu),
neuraminidase inhibitor (Lee JW, Yazdani) (81, 149),
methylsulfonylmethane (MSM), used as a food supple-
ment and source of biologically bound sulphur (Hwang)
(57) and a poisonous bite from a further unspecified In-
dian snake (Srinivasan) (130).

Bilateral secondary angle-closure glaucoma in co-
nnection with change of position of the ciliary body due
to its swelling has been described also in the case of sys-
temic tumours, inflammatory and infectious diseases.

In the case of systemic tumorous pathologies, it has
been described in connection with Hodgkin’s lymphoma
(Belz, Baillif) (13, 9), lymphoma (Cristol) (27), myelofi-
brosis (Lin) (86) and myelodysplastic syndrome (Smith)
(129).

In the case of systemic inflammatory pathologies it
has been described in connection with leukocytoclastic
vasculitis (Guerriero) (47), systemic lupus erythema-
todes (Han) (52), large cell arteritis (Hunter) (56), We-
gener’s granulomatosis (Mete) (96) and several times in
the case of Vogt-Koyanagi-Harada syndrome (Eibschitz-
-Tsimhoni, Forster, Yang, Yao) (37, 41, 147, 148).

213



In the case of systemic infectious pathologies it has
been described in connection with acute retinal necrosis
(Kaushik) (66), infection by Campylobacter iejuni (Mu-
kherji) (99) herpes zoster (al Halel) (4), HIV infection and
AIDS (Fineman, Joshi, Koster, Krzystolik, Meige, Nash,
Ullman, Zambarakji) (39, 62, 71, 72, 94, 101, 138, 151),
in haemorrhagic fevers — Dengue fever (Joob, Levaggi,
Pierre Filho Pde) (60, 83, 109), Korean haemorrhagic fe-
ver and haemorrhagic fevers caused by hantavirus (Cho,
Zimmermann) (23, 153). We do not have any explanation
for the fact that in the case of HIV — AIDS infection all the
studies came within a relatively short time interval, from
1986 (Ullman) (138) to 1997 (Fineman) (39).

To complete the list it is necessary to add that secon-
dary bilateral angle-closure glaucoma has also been
described in the case of congenital developmental de-
fects, repeatedly in the case of bilateral and multiple
occurrence of ciliary cysts (Azuara-Blanco, Tanihara, Ku-
chenbecker, Viestenz, Badlani, Crowston, Katsimpris) (3,
135, 73, 140, 8, 29, 65)) and sporadically in other con-
genital defects — Alagille syndrome (Potamitis) (111),
spherophakia and Weill-Marchesani syndrome (Kaushik,

Wright) (67, 146). It has also been described in iridoschi-
sis (laccarino, Torricelli) (58, 136). It has also once been
described in the case of phacomorphic glaucoma in the
first identification of type 1 diabetes mellitus (Skrabic)
(127) and as the first symptom of primary pulmonary
hypertension (Kunjukunju) (75).

CONCLUSION

The Miller Fisher syndrome is a post-infection, self-
limiting, immunity mediated pathology from the group
of Guillain-Barré syndrome, which has a good progno-
sis. If total ophthalmoplegia in a patient of risk age with
hypermetropia appears upon the background of Miller
Fisher syndrome, this may lead to primary acute angle-
-closure glaucoma, either unilateral or bilateral. With
regard to pupillary block, ocular treatment is standard.

If an ophthalmologist encounters simultaneous bilateral
acute angle-closure glaucoma, it is necessary to evaluate
the patient’s overall condition of health, the pharmaceu-
ticals used, and in differential diagnostics not to overlook
secondary acute angle-closure glaucoma.
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