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Introduction

The paranasal sinuses are intimately related to 
the orbit. This relationship has always rendered 
sinonasal surgery a potential source of major and 
minor orbital complications. Although orbital 
complications are uncommon, they are critically 
important since proptosis and loss of vision can 
develop rapidly, directly or indirectly,1 and can be 
a great burden to surgeons. In addition, there are 
potential complications that have not, as yet, been 
reported. When a surgeon encounters an unknown 
complication, he/she may be flustered and unsure 
of the appropriate course, which can affect the 
surgical result.
  In this article, we report a newly identified 
complication that arose during functional 
endoscopic sinus surgery (FESS); concomitant 
lateral gaze limitation and mydriasis. 

Case
A 51-year-old man was scheduled to undergo FESS 
for recurrent chronic sinusitis. The procedure was 
performed under local anesthesia. A cotton pledget 
soaked in a mixture of 4% lidocaine (60 ml) and 
epinephrine (1 mg/ml, 20 ml) was inserted into 
the middle meatus. Sphenopalatine and anterior 
ethmoid blocks were performed with lidocaine/
epinephrine injections (1:100,000, 1 ml), each 
via a 23 G needle. The eye was uncovered for the 
patient’s convenience. 
  Ten minutes after local infiltration, the operation 
was initiated. The ethmoidectomized cavity was 
filled with soft tissue due to recurrent sinusitis. 
In addition, anatomic landmarks were disrupted 
by previous surgery. During the removal of some 
of the soft tissue from the anterior ethmoid sinus 
using a microdebrider, the patient complained of 
blurred vision and diplopia. An ophthalmologic 
consultation was sought immediately. Physical 
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Abstract. Concomitant Lateral Gaze Limitation and Mydriasis During Sinus Surgery. Problem: Orbital complications 
(eg, proptosis and loss of vision) may develop rapidly during functional endoscopic sinus surgery (FESS) under local 
anesthesia. 
Case: A 51-year-old man undergoing FESS for recurrent chronic sinusitis complained of blurred vision and diplopia 
during surgery. The operation was stopped immediately. Physical examination revealed that movement of the right eye 
was limited in terms of the abduction and dilatation of the right pupil. Magnetic resonance imaging and an ophthalmologic 
consultation were ordered. Finally, a clinical diagnosis was made of short ciliary and abducens nerve palsy caused by 
injection of the sphenopalatine block.
Conclusion: We report the first case of concomitant lateral gaze limitation and mydriasis due to the inadvertent injection 
of anesthesia into the short ciliary and abducens nerve. The patient’s prognosis was good; however, every complication 
can be burdensome to the surgeon. More attention should be paid to avoid such complications when performing local 
infiltration.

10-Yang.indd   303 18/12/18   18:07



304	 H.C. Yang et al.

2A). In addition, the operating site was checked 
using a navigation system. The medial orbital 
walls and skull base were intact. The surgery 
was discontinued. Magnetic resonance imaging 
revealed no abnormalities (Figure 2B). The patient 
was kept under observation in the hospital. After 6 
hours, the right pupil returned to its normal diameter 
and the lateral gaze limitation was resolved. A 
clinical diagnosis was made of short ciliary and 
abducens nerve palsy caused during injection of the 
sphenopalatine block. Four months later, the patient 
remained asymptomatic.

Discussion

Functional endoscopic sinus surgery is one of the 
most common surgical techniques for treating 
diseases of the paranasal sinuses.2-4 Since the orbit 
is in close proximity to the sinuses, there is always a 
risk for orbital injuries during sinus surgeries. Direct 
orbital injuries that occur during sinus surgery 
include injury confined to the lamina papyracea with 
periorbital ecchymosis, major injury to the lacrimal 
duct, and damage to the orbital muscles or optic 
nerve with permanent functional defects, which can 
be classified as minor, major, and serious injuries, 
respectively.5 However, ocular complications 
caused by local anesthesia differ from those caused 
by direct injury. Local anesthetic agents usually 
cause temporary functional defects, which wear off 
along with the effects of the anesthetic agent. 
  Common ocular complications following local 
anesthetic injection include diplopia, strabismus, 
ptosis, loss of accommodation, ophthalmoplegia, 
and blindness.6 These are often caused by the 
posterior superior alveolar nerve block or inferior 
alveolar nerve block performed by a dentist7 
and have been mainly reported in the dental 
literature. Reports regarding orbital complications 
are less common in the ENT field. Simultaneous 
occurrences of concomitant lateral gaze limitation 
and mydriasis have not previously been reported in 
the literature. Therefore, we presented this case and 
tried to elucidate the cause of this complication. 
Several etiologies have been considered as causes 
for temporary ocular complications.8-10 First, 
inadvertent injection into the orbit can cause orbital 
complications.11 Second, lidocaine injected into 
the maxillary area can cause a retrograde flow 
from the internal maxillary artery to the middle 
meningeal artery and to the ophthalmic artery.9,12 

examination revealed that the right pupil was 8 
mm in diameter and fixed; it did not exhibit a direct 
or consensual response to light (Figure 1A). A 
relative afferent pupillary defect was absent. The 
left pupil measured 3 mm in diameter and exhibited 
a brisk direct and consensual light response. The 
movement of the right eye was limited in terms 
of abduction (Figure 1B). No other neurological 
abnormalities were evident. The preoperative 
computed tomography scan was rechecked (Figure 

Figure 1
An intraoperative photo of the patient. Note that the right eye is 
limited in terms of abduction. (A) The right pupil is dilated (8 
mm in diameter) and fixed, exhibiting no direct or consensual 
response to light. The left pupil is not dilated (3 mm in diameter) 
and exhibited a brisk direct and consensual light response. (B) 
Abduction is severely limited in the right eye. 

Figure 2
Preoperative computed tomography images of the patient. 
(A) Soft tissue fully occupies both the maxillary and ethmoid 
sinuses. Both lamina papyracea are intact. (B) A postoperative 
magnetic resonance image of the patient reveals evidence of 
nasal packing and the absence of lesions, such as intraorbital 
hematoma.
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which could cause the lateral gaze limitation. 
However, it is difficult to explain mydriasis via this 
route (Table 1). 
  We propose a direct diffusion hypothesis, which 
can explain both the lateral gaze limitation and 
mydriasis. Although the surgeon in this case made 
an aspiration prior to the injection, lidocaine can 
enter the sphenopalatine foramen, PP fossa, and 
inferior orbital fissure. At the level of the inferior 
orbital fissure, lidocaine can affect the ciliary 
ganglion and abducens nerve quite easily. The 
ciliary ganglion is immediately beside the inferior 
orbital fissure, while the abducens nerve is located 
most inferiorly in the posterior portion of the fissure 
(Figure 3). 
  Considering that the high pressure sphenopalatine 
ganglion block may be performed by a resident 
in training or beginner, more cases of abducens 
nerve palsy with mydriasis might have occurred. 
However, we did not find any such case reported 
in the literature. This can be explained by the fact 
that FESS is usually performed under general 
anesthesia. As such, even if the patient develops 
such complications, most of these would have 
resolved by the end of the procedure. In this case, 
FESS was performed under local anesthesia, 
without closing the patient’s eyes, and we could 
therefore identify the complications. The lateral 
gaze limitation in our patient also slackened at the 
moment the photo was taken.
  We report the first case of lateral gaze limitation 
and mydriasis occurring simultaneously during 
FESS. The prognosis of the patient was good, 

Third, inadvertent injection into the pterygoid 
venous plexus can cause all of the lidocaine to enter 
the cavernous sinus.13 Fourth, direct diffusion of 
lidocaine from the pterygopalatine fossa (PP fossa) 
to the orbit can occur.10 Similar etiologies could be 
considered in this case. 
  In the first instance, we suspected that intraorbital 
injection of lidocaine through the medial orbital 
wall was the cause of our patient’s orbital 
complications. Intraorbital lidocaine can block 
the parasympathetic ciliary ganglion and cause 
mydriasis. The parasympathetic ganglion is located 
just behind the eye in the posterior orbit (Figure 3). 
However, the patient also experienced a lateral gaze 
limitation without medial gaze limitation. Lateral 
gaze limitation without medial gaze limitation 
by intraorbital lidocaine injection is biologically 
implausible. The lateral rectus is located far from 
the medial orbital wall (Table 1). Considering this 
fact, the probability of intraorbital injection of 
lidocaine through the medial orbital wall as the 
etiology in this case was low. 
  Kim et al. proposed an arterial hypothesis 
for gaze limitation during FESS.14 However, an 
arterial hypothesis cannot explain these orbital 
complications sufficiently for two reasons. First, 
inadvertent injection into the sphenopalatine artery 
was unlikely because we performed an aspiration 
before injection to prevent direct injection into a 
vessel. Second, an arterial injection hypothesis 
cannot explain the mydriasis observed in this case. 
Injected lidocaine can reach the lateral rectus muscle 
via the internal maxillary artery to the middle 
meningeal artery; however, isolated involvement of 
the ciliary ganglion is unlikely (Figure 3, Table 1). 
The venous diffusion hypothesis focuses on the 
diffusion of lidocaine from the pterygoid venous 
plexus to the cavernous sinus. The abducens nerve 
is located in the middle of the cavernous sinus, 

Table 1
The possibility of each complication per various hypotheses*.

Hypothesis CN VI palsy Mydriasis

Arterial injection + -

Venous injection + -

Direct diffusion + +

Intraorbital injection - +

*CN VI denotes abducens nerve, + denotes highly possible, - 
denotes unlikely to occur

Figure 3
The ciliary ganglion and abducens nerve in orbit. 
Injected lidocaine is hypothesized to have diffused 
from the inferior orbital fissure (IOF) to the ciliary 
ganglion (©) and the abducens nerve (®). 

10-Yang.indd   305 18/12/18   18:07



306	 H.C. Yang et al.

3.	Khonsari B, Rössler M, Werner JA, Wiegand S. Clinical 
analysis of inverted papillomas of the nasal cavity and 
paranasal sinuses. B-ENT. 2017;13:119-122.

4.	Penttilä E, Smirnov G, Kaarniranta K, Seppä J, Tuomilehto 
H. Predictive factors in endonasal endoscopic lacrimal 
surgery – a review. B-ENT. 2017;13:129-135.

5.	Siedek V, Pilzweger E, Betz C, Berghaus A, Leunig 
A. Complications in endonasal sinus surgery: a 
5-year retrospective study of 2,596 patients. Eur Arch 
Otorhinolaryngol. 2013;270(1):141-148.

6.	Wilkie GJ. Temporary uniocular blindness and 
ophthalmoplegia associated with a mandibular block 
injection. A case report. Aust Dent J. 2000;45(2):131-133.

7.	Patil K, Munoli K, Kumar V, Venkataraghavan K. Intraoral 
local anesthesia and ocular complications. World J Dent. 
2013;4(2):108-112.

8.	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.

9.	Boynes SG, Echeverria Z, Abdulwahab M. Ocular 
complications associated with local anesthesia 
administration in dentistry. Dent Clin North Am. 
2010;54(4):677-686.

10.	Petrelli EA, Steller RE. Medial rectus muscle palsy after 
dental anesthesia. Am J Ophthalmol. 1980;90(3):422-424.

11.	Himmelfarb R. Interpreting the cause of diplopia after 
dental injection. Arch Ophthalmol. 1980;98(3):575.

12.	Singh S, Dass R. The central artery of the retina. I. Origin 
and course. Br J Ophthalmol. 1960;44:193-212.

13.	Marinho RO. Abducent nerve palsy following dental local 
analgesia. Br Dent J. 1995;179(2):69-70.

14.	Kim HD, Lim SC. Transient abducens nerve palsy during 
endoscopic sinus surgery: report of three cases. Auris 
Nasus Larynx. 2007;34(2):237-239.

Address for correspondence:
Kwang Il Nam, MD & PhD, Professor
Department of Anatomy, Chonnam National University 
Medical School, 160 Baekseo-ro, Dong-gu, Gwangju 501-746, 
Republic of Korea
Tel: +82-62-220-4206
Fax: +82-62-228-5834
E-mail: atlas0901@gmail.com

and the nerve palsies resolved spontaneously. 
However, every complication, especially orbital 
complications, can be stressful for ENT surgeons. 
We hope that this case will be helpful to 
otolaryngologists and ophthalmologists who may 
encounter a similar situation, and we also hope 
that ENT surgeons will know to be attentive to the 
potential of hitherto unknown complications that 
may occur during the local infiltration of anesthesia.

Conclusion

Concomitant lateral gaze limitation and mydriasis 
can occur concurrently due to inadvertent injection 
into the short ciliary and abducens nerve during 
sphenopalatine block. Although the patient had a 
good prognosis, more attention should be paid to 
avoiding such complications when performing 
local infiltration.

Acknowledgement

This research was supported by the Bio & Medical 
Technology Development Program of the National 
Research Foundation of Korea (NRF) and was 
funded by the Korean government MSIP (NRF-
2017M3A9E8023021) and a research grant from the 
Research Institute of Medical Sciences, Chonnam 
National University (2017-CURIMS-DR002). The 
authors have no conflicts of interest to report.

References

1.	Lund VJ, Wright A, Yiotakis J. Complications and 
medicolegal aspects of endoscopic sinus surgery. J R Soc 
Med. 1997;90(8):422-428.

2.	Timmermans M, Hellings PW, Jorissen M. Draf III 
frontal sinusotomy: influence of patient characteristics on 
outcome. B-ENT. 2016;12:89-94.

10-Yang.indd   306 18/12/18   18:07


