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A case of unilateral mydriasis secondary to septoplasty under local anaesthesia
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Abstract. A case of unilateral mydriasis secondary to septoplasty under local anaesthesia. Septoplasty is a procedure
performed to correct deformities of the nasal septum. Serious complications associated with septoplasty include orbital
complications. Here, we present a 26-year-old male patient who developed unilateral mydriasis while undergoing
septoplasty under local anaesthesia. The mydriasis resolved spontaneously in an hour without any sequel. In the present
study, we emphasise the orbital complications that can be observed during septoplasty.

Introduction

Nasal obstruction is a condition
that affects some 65-75% of the
population. The most common
cause of this condition is the
deviation of the nasal septum.
Septoplasty is the most frequently
performed operation in patients
with a septal deviation. The most
commonly encountered complica-
tion following septoplasty is the
persistence of the nasal obstruc-
tion present before the operation.
Other complications include nasal
tip ptosis, retraction of the
columella, haemorrhage, septal
haematoma, septal abscess,
septum perforation, infection,
palatal-dental anaesthesia,
anosmia, visual disturbance,
cavernous sinus thrombosis,
periorbital emphysema, sub-
arachnoidal haemorrhage, CSF
rhinorrhoea, pneumoencephalus,
meningitis, subdural empyema
and cerebral abscess.'

We present a patient who was
admitted to our clinic for
septoplasty and showed unilateral
mydriasis as local anaesthetic was
injected during the procedure.

Case

A 26-year-old male patient
presented with nasal obstruction,
sleeping with mouth open and
snoring. Physical examination
showed bilateral hypertrophy of
the inferior turbinates and
deviation of the septum to the left.
Septoplasty and right bullous
concha resection were recom-
mended. Complete blood count
(CBC) and coagulation tests were
normal.

The patient was premedicated
(200 mg phenobarbital, 10 mg
diazepam, 1/2 atropin) one hour
before the operation. Following
local anaesthesia, a lateral resec-
tion was made to the right middle
bullous concha. No problem was
observed. The left side of the nasal
septum was infiltrated sub-
mucoperichondrially with 1%
lidocaine and 1/100000 epine-
phrine  (Jetokaina) wusing a
27-gauge needle. The patient
described a burning sensation in
the ipsilateral eye following the
infiltration, and mydriasis and
temporary blurred vision
developed. The operation was

cancelled. Emergency consulta-
tion by an ophthalmologist
showed an absence of direct and
indirect pupillary light reflex in
the left eye with normal eye
movement. The mydriasis and
blurred vision resolved complete-
ly an hour later. The ophthalmic
examination was repeated and
light reflex, other visual and
retinal findings were normal.
Post-operative orbital and
paranasal CT showed that the
integrity of the orbital walls was
not compromised and that there
were no anomalies (Figure 1). The
patient was advised to undergo
septoplasty under general
anaesthesia but he declined.

Discussion

The size of the pupil depends on
the balance between the
sympathetic and parasympathetic
system. The sympathetic system
originates in the hypothalamus
and enters the upper thoracic
spinal cord synapse in the inter-
mediolateral cell column of the
spinal segments (C8-T2). The
postganglionic fibres ascend along
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Figure 1
An axial image of the patient’s orbital CT demonstrating the
integrity of the orbital walls with the absence of any structural
anomaly.

the carotid artery and follow the
ophthalmic division of the tri-
geminal nerve into the orbit
to innervate the pupillodilator
muscle. Pharmacological or
mechanical disruption of these
pathways may  result in
anisocoria.>’

A unilaterally dilated and
poorly reactive pupil as a new
finding after general anaesthesia is
a disturbing sign, and one that
may indicate serious neurological
injury. Understanding the possible
aetiological mechanisms of acute
unilateral mydriasis is essential
for rapid diagnosis.’

Possible causes of unilateral
mydriasis include the effect of
anaesthetic agents, stellate
ganglion block, disrupted venous
return from the head and neck,
acute intracranial mass lesion or
haemorrhage, previous surgical
or medical conditions, and the
unwanted direct accumulation
of anticholinergic or alpha-
adrenergic agents in the eye.?

Many orbital complications
have been reported during inter-
ventions in the nose and paranasal

sinuses. The orbital complications
reported include infra-orbital
nerve hypaesthesia, diplopia
caused by the injury of an extra-
ocular muscle, enophthalmos,
permanent blindness from orbital
haemorrhage, and optic nerve
transaction.*

The intimate anatomical rela-
tionship between the paranasal
sinuses and the orbit places the
various ocular structures at risk of
injury during interventions to the
paranasal sinuses. Protrusion of
the orbital contents through the
congenital dehiscence of the lami-
na papyracea into the ethmoid
sinus has been described as a
cause of orbital complications
during ethmoid sinus surgery.’
Furthermore, injury to the orbital
wall can occur due to the anatomi-
cal proximity. Bhattia and col-
leagues frequently demonstrated
damage to the medial and inferior
walls of the orbit radiologically in
patients who underwent endo-
scopic sinus surgery and devel-
oped orbital complication.®
Freedman and Kern’ reported
cases of intra-orbital haemorrhage
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during intranasal ethmoidectomy
which did not progress to blind-
ness. However, Stankiewicz® and
Maniglia et al.® observed blind-
ness after ethmoidectomy due to
intra-orbital haemorrhage and
intra-orbital haemorrhage with
abscess, respectively. Blindness
due to intra-orbital haemorrhage
and orbital cellulites developed in
Griffiths and Smith’s" cases sub-
sequent to Caldwell-Luc (CWL).

Post-operative anisocoria is a
rare consequence of endoscopic
sinus surgery, possibly resulting
from injury to the parasympa-
thetic fibres of the third cranial
nerve. Kosko et al." reported on a
patient with unilateral partial third
nerve palsy after bilateral sinus
surgery. The authors stated that
diplopia and anisocoria resolved
two months after the surgery.
They suggested that this compli-
cation most likely resulted from
post-operative oedema. Bayramlar
et al.* reported a case of mydriasis
and accommodative paresis as a
result of bilateral endoscopic
ethmoidectomy, bilateral partial
inferior turbinectomy, septoplasty
and CWL for chronic sinusitis.
The authors argued that this com-
plication could be attributed to
perineural oedema caused by the
disturbance of the posterior wall
of the maxillary sinus during
intramaxillary manipulation or
the damage around the lamina
papyracea in their attempt to iden-
tify the maxillary ostium in the
area of the ostiomeatal complex.

Stubinger et al.”” reported that
the most frequently described
route of dissemination was from
the maxillary sinus into the orbit
via the inferior orbital fissure.

In our case, the absence of any
intervention in the maxillary or
the ethmoid sinuses renders
trauma or passage to the orbit



Unilateral mydriasis during nasal septoplasty

impossible. Moreover, no anatomi-
cal defects were observed in post-
operative orbital and paranasal
sinus CT.

Unilateral mydriasis may be
caused by drug application by
either the anaesthesiologist or the
surgeon: topical nasal anaesthesia
using a phenylephrine/lidocaine
spray, nasal cocaine/epinephrine
application or other exposure to
alpha-adrenergic drugs.” Badia
and Lund" argued that the dilated
pupils they observed in patients on
whom they performed endoscopic
sinus surgery was caused by topi-
cal contamination of the eye by
pharmaceutical mydriatic agents
frequently used during endoscopic
sinus surgery. Prielipp,> on the
other hand, reported that unilateral
mydriasis in a patient undergoing
a bronchoscopy under general
anaesthesia was due to inadvertent
contact with the eye of phenyl-
ephrine/lidocaine nebulising
solution used for bronchoscopy.

D’Souza et al.,” Rubin et al.,'
and Louis et al."” attributed mydri-
asis they observed during nasal
surgery to the passage of certain
drugs via the nasolacrymal canal.
Schmidt et al.” presented a case of
unilateral mydriasis that was
noticed post-operatively. They
proposed the coughing of the
patient after nasal application of
atropine, or passage of ketamin/
atropine solution to the orbit via
the nasolacrymal canal as a result
of the pressure from the mask
during the induction of anaesthe-
sia, as possible mechanisms.

In our case, there was no direct
contact of the topical anaesthetic
with the eye. Moreover, the local
anaesthetic was injected around
the septum so it was impossible
for the local anaesthetic to reach
the orbit via the nasolacrymal
canal.

Direct or indirect damage to the
intra-orbital vascular system by
vessel injury or compression and
occlusion of the arterial system by
spasm, embolism or thrombosis
have been reported as causes of
mydriasis.”® Retinger and Christ'®
proposed several hypotheses to
explain how visual complications
are caused following the injec-
tions of different substances into
the mucosa and soft tissues of the
face. They believe there are three
possible ways: the substance
reaches the ophthalmic artery via
the venous system through the
regular connections between the
external and internal carotid artery
systems, or vessel anomalies
between external carotid artery
and the internal carotid artery sys-
tem. The authors reported bridg-
ing arteries between the anterior,
posterior and additional ethmoidal
artery and the nasal mucosa.
During the injection of the agent,
intra-arterial pressure will be
higher than the capillary system
pressure and the flow can then
pass through the bridging arteries,
affecting the ophthalmic artery.

In three cases of orbital compli-
cation following dental injection,
Horowitz et al.” postulated that
aetiology involved diffusion of
the anaesthetic agent into the
cavernous sinus or the orbit, the
vasospastic effect of adrenaline
and the neuropathic effect of lido-
caine.

Fish et al* and Hyams* pre-
sented two cases with paralysis of
the 39, 4™ and 6™ cranial nerves
following mandibular anaesthesia
and explained these complications
by intra-arterial injection of the
anaesthetic agents, which reached
the orbit in retrograde manner via
the anastomoses.

As a more serious orbital
complication, unilateral blindness
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secondary to septoplasty have also
been reported.”?* The intra-
arterial administration of agents
into the turbinate, causing
embolism in the retina and direct
trauma to the optic nerve, has been
implicated as the cause of blind-
ness.

Stubinger et al.” reported on
the existence of a rare route via
the pterygopalatine or infra-
temporal fossa, with access to the
orbit through the ophthalmic vein
via the pterygoid vein plexus. Van
den Abeele et al.*® reported
irreversible blindness in one eye
and restriction of the infra-
temporal visual field in the other
eye as a result of electroco-
agulation performed for delayed
bleeding after functional endo-
scopic sinus surgery.

In all these cases, the operations
were carried out under general
anaesthesia and, in addition to
septoplasty, there were interven-
tions in the turbinates or the
sinuses. Local anaesthetics were
used in the nasal region during
these interventions. In our case,
we employed local anaesthesia
and the patient experienced a
burning sensation during the
administration of the local anaes-
thetic, followed by mydriasis. The
absence of an anatomical defect,
as confirmed by orbital and
paranasal CT, ruled out passage
via the nasolacrymal canal.
Mydriasis following the local
anaesthetic injection and the rapid
recovery may suggest vascular
diffusion of the drug to the
ophthalmic artery, affecting the
branches of the 3" cranial nerve.

Conclusion
In conclusion, even though septo-

plasty is a frequently performed
and easy procedure, surgeons
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should be alert, and a rapid as well
as accurate assessment of the
patient is critical to prevent possi-
bly serious complications.

References

1. Chung BJ, Batra PS, Citardi MJ,
Lanza DC. Endoscopic septoplasty:
revisitation of the technique, indica-
tions, and outcomes. Am J Rhinol.
2007;21(3):307-311.

2. Prielipp RC. Unilateral mydriasis
after induction of anaesthesia. Can J
Anaesth. 1994;41(2):140-143.

3. Sitzman BT, Bogdonoff DL,
Bleck TP, Spiekermann BF,
Chang CW. Postoperative anisocoria:
neurogenic or phenylephrine
induced? A rapid diagnostic test.
Anesth Analg. 1996;83(3):633-635.

4. Bayramlar H, Miman MC, Demirel S.
Inferior oblique paresis, mydriasis,
and accommodative palsy as tempo-
rary complications of sinus surgery.
J Neuroophthalmol. 2004;24(3):225-
227.

5. Chao TK. Uncommon anatomic vari-
ations in patients with chronic
paranasal sinusitis. Otolaryngol Head
Neck Surg. 2005;132(2):221-225.

6. Bhatti  MT,  Schmalfuss IM,
Mancuso AA. Orbital complications
of functional endoscopic sinus
surgery: MR and CT findings. Clin
Radiol. 2005;60(8):894-904.

7. Freedman HM, Kern EB. Compli-
cations of intranasal ethmoidectomy:
a review of 1,000 consecutive opera-
tions. Laryngoscope. 1979;89(3):421-
434.

10.

11.

12.

13.

14.

16.

17.

. Maniglia

. Stankiewicz JA. Complications of

endoscopic intranasal ethmoidec-
tomy. Laryngoscope. 1987;97(11):
1270-1273.

Al, Chandler JR,
Goodwin WJ Jr, Flynn J. Rare
complications following ethmoidec-
tomies: a report of eleven cases.
Laryngoscope. 1981;91(8):1234-
1244.

Griffiths JD, Smith B. Optic atrophy
following Caldwell-Luc procedure.
Arch Ophthalmol. 1971;86(1):15-18.
Kosko JR, Pratt MF, Chames M,
Letterman I. Anisocoria: a rare conse-
quence of endoscopic sinus surgery.
Otolaryngol Head Neck Surg.
1998;118(2):242-244.

Stubinger S, Leiggener C, Sader R,
Kunz C. Intraorbital abscess: a rare
complication after maxillary molar

extraction. J Am Dent Assoc.
2005;136(7):921-925.
Schmidt J, Irouschek A,

Hemmerling TM. Unilateral mydria-
sis after anesthesia from nasal
atropine administration. Paediatr
Anaesth. 2006;16(3):362-363.

Badia L, Lund VJ. Dilated pupil
during endoskopic sinus surgery:
what does it mean? Am J Rhinol.
2001;15(1):31-33.

. D’Souza MG, Hadzic A, Wider T.

Unilateral mydriasis after nasal recon-
struction surgery. Can J Anaesth.
2000;47(11):1119-1121.

Rubin MM, Sadoff RS, Cozzi GM.
Postoperative unilateral mydriasis due
to phenylephrine: a case report. J Oral
Maxillofac Surg. 1990;48(6):621-623.
Louis F, Diab M. Prolonged unilateral
mydriasis after nasotracheal intuba-

18.

19.

20.

21

22.

23.

24.

25.

H. Cankaya et al.

tion. Middle East J Anesthesiol.
1988;9(5):471.

Rettinger G, Christ P. Visual loss
following intranasal injection. Rhinol
Suppl. 1989;9:66-72.

Horowitz J, Almog Y, Wolf A,
Buckman G, Geyer O. Ophthalmic
complications of dental anesthesia:
three new cases. J Neuroophthalmol.
2005;25(2):95-100.

Fish LR, Mclntire DN, Johnson L.
Temporary paralysis of cranial nerves
III, IV, and VI after a Gow-Gates
injection. J Am Dent Assoc. 1989;
119(1):127-128.

. Hyams SW. Oculomotor palsy follow-

ing dental anesthesia. Arch
Ophthalmol. 1976;94(8):1281-1282.
Monteiro ML. Unilateral blindness as
a complication of nasal septoplasty:
case report. Arq Bras Oftalmol.
2006;69(2):249-250.

Plate S, Asboe S. Blindness as a com-
plication of rhinosurgery. J Laryngol
Otol. 1981;95(3):317-322.

Cheney ML, Blair PA. Blindness as a
complication of rhinoplasty. Arch
Otolaryngol Head Neck Surg.
1987;113(7):768-769.

Vanden Abeele D, Clemens A,
Tassignon MJ, Van de Heyning PH.
Blindness due to electrocoagulation
following functional endoscopic sinus
surgery [in Dutch]. Acta Otorhino-
laryngol Belg. 1994;48(1):11-16.

Prof. Dr. Hakan Cankaya

100.Y11 Univ. Tip Fak KBB AD
65100 Van, Turkey

Tel./Fax: +90 4322166563
E-mail: hcankaya2 @hotmail.com



