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Abducens nerve palsy and ipsilateral
Horner syndrome as the presenting
ﬁnding of carotid cavernous ﬁstula
TAGEDH1CASE PRESENTATIONTAGEDEN
An 84-year-old female with history of hypertension and hyperlipidemia presented with nontraumatic left eyelid edema, erythema,
and ptosis followed by acute painless binocular horizontal diplopia. Best corrected visual acuity was 20/20 OD and 20/30 OS.
The OD pupil measured 4 mm in the dark and 2 mm in the
light, and the OS pupil measured 3 mm in the dark and 2 mm in
the light. No relative afferent pupillary defect was detected. There
was a 50 prism diopter esotropia in primary gaze and an abduction deﬁcit of 4 OS (Fig. 1). The OD moved normally. Intraocular pressure measured 17 mm Hg OD and 16 mm Hg OS.
Anterior segment examination of OD was normal, while OS
showed dilated and tortuous deep episcleral vessels with arterialization of vessels. Fundus examination showed no disc edema, and
the macula and vessels looked normal. There was no proptosis of
the eye or bruit auscultated.
Cranial magnetic resonance imaging and a standard catheter
angiogram conﬁrmed a left Barrow type D carotid cavernous
ﬁstula (CCF) supplied principally by the contralateral right
external carotid artery (ECA) with involvement of the ipsilateral left internal carotid artery (ICA) intercavernous branches
(Fig. 2A and B). There also appeared to be inferior petrosal
sinus occlusion and bilateral cortical venous drainage.
Endovascular embolization via the inferior petrosal sinus was
attempted twice, but the microcatheter could not be advanced

due to sinus occlusion. Embolization was then attempted via the
left superior ophthalmic vein, but the vein was too small to
advance the microcatheter. A neurosurgical approach via craniotomy to the sphenoparietal sinus was then considered, but ultimately an ultrasound-guided left internal jugular vein retrograde
approach was performed. A guide catheter was placed into the
left jugular bulb and directed to the left inferior petrosal sinus
and the posterior aspect of the cavernous sinus. Under ﬂuoroscopic control, multiple coils were placed ﬁrst in the most anterior aspect of the ﬁstula and then in the inferior and posterior
aspects of the cavernous sinus, respectively, to disconnect the ﬁstula and the branches of the cortical venous drainage. Liquid
Onyx was then instilled for complete obliteration of the CCF
(Fig. 2C). The patient’s abducens nerve (cranial nerve [CN] VI)
palsy with ipsilateral Horner syndrome (Parkinson sign) persisted
after the procedure.

TAGEDH1DISCUSSIONTAGEDEN
CCF is an abnormal connection between the ICA or ECA
(or its branches) and the cavernous sinus (CS) that can be
classiﬁed based on etiology (e.g., traumatic vs spontaneous),
hemodynamics (e.g., high ﬂow vs low ﬂow), and anatomy
(e.g., direct vs indirect). The Barrow classiﬁcation system
divides CCFs into 4 types: Type A ﬁstulas are direct shunts
between ICA and CS with high velocity blood ﬂow, while
types BD are indirect dural shunts between the meningeal
branches of the ICA or ECA and CS with low velocity blood
ﬂow.1 Type B involves ICA branches, type C involves ECA
branches, and type D involves both ICA and ECA branches.1
Traumatic CCFs account for the majority of total CCFs and

Fig. 1—Left abducens nerve palsy and ptosis. Esotropia and limitation of abduction in the OS consistent with abducens nerve
palsy.
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Fig. 2—Cerebral angiography of type D carotid cavernous ﬁstula (CCF) before and after endovascular embolization. A, Right external carotid artery to left CCF with cortical venous
drainage before embolization. B, Left internal carotid artery dural branches to the CCF before embolization. C, Occlusion of the CCF after embolization.
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are almost always type A ﬁstulas, while spontaneous CCFs
tend to be types BD.
Our patient had a type D CCF, which presented with a
CN VI palsy with an ipsilateral Horner syndrome. This
association was described by Parkinson in 19792 and localizes to the ipsilateral cavernous sinus. The CS structure
contains CN III, CN IV, and the V1, V2 divisions of the
trigeminal nerve in its lateral wall, while CN VI is embedded with substance of the sinus itself. In this location, the
sympathetic nerve runs a short course close to CN VI on
the ICA before it jumps onto the V1 segment of the trigeminal nerve. Although isolated CN VI palsy or Horner
syndrome are nonlocalizing, the presence of both is a precise localizing sign that helps in narrowing down the location of the pathology and the diagnostic differentials
based on other relevant patient demographics and history.3
The ocular sympathetic nerve plexus in this location is the
third order, postganglionic portion of a 3-neuron chain.
Parkinson sign has been reported with numerous different etiologies, including intracavernous carotid aneurysms,46 metastatic tumours,5,7,8 meningiomas,9 and posttrauma CCFs.10,11
To our knowledge however, this is the ﬁrst case of Parkinson
sign as the presenting ﬁnding of a type D CCF in the English
language ophthalmic literature.

TAGEDH1SUPPLEMENTARY MATERIALSTAGEDEN
Supplementary material associated with this article can be
found in the online version at doi:10.1016/j.jcjo.2019.02.003.
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Permanent functioning nasolacrimal
ﬁstula following extrusion of Jones tubes
wrapped with conjunctival autograft
Excessive tearing caused by blocked tear ducts is a condition often
encountered by the lacrimal surgeon. When the obstruction is
due to canalicular damage, the most common management
approach is conjunctivodacryocystorhinostomy (CDCR). This
surgical technique, introduced by Jones in 1962,1 consists of
inserting a PyrexÒ tube (Lester Jones tube; Gunther Weiss, Portland, OR) into the nasal cavity to bypass the blocked canaliculi
completely.1,2
The success rate of Jones tube insertion has been variable, and
complications can occur. Although the tube is well tolerated
within the tissue, in some patients it can become displaced.3 The
most common complications include extrusion and malposition
of the tube,2,46 requiring tube replacement.25
Past attempts have been made to modify the Jones tube
design so that the tube can remain in proper position. Flanged
tubes have been tried as well as tubes made of frosted glass.3,7
Recently, StopLoss Jones tubes (FCI Ophthalmic, Pembroke,
MA) have been reported to have less extrusion rates, because
of a silicone ﬂange encircling the tube’s medial end.8,9
Biological materials have been used for tear drainage in the
past. Morax and Vialeix10 ﬁrst described using a skin graft to
wrap a piece of parafﬁn wax placed into a newly created nasolacrimal passage. Vein grafts and buccal mucosal grafts were
later used to wrap Jones tubes.11,12 Campbell et al12 wrapped
their Jones tubes with buccal mucosa and reported 100%
patency at 1013 months, even after the Jones tube was
removed from the tract.
We have trialled Jones tubes wrapped with conjunctival tissue, to improve surgical success rates of CDCR. Conjunctiva
is easy to harvest and is the preferred graft source in pterygium
surgery to prevent recurrence.13,14 With its supply of lymphatic and blood vessels, autologous conjunctiva prevents scar
tissue formation, which can cause the tube to contract and be
displaced. A conjunctival wrap improves tube stability within
the ﬁstula tract, and results in less frequent tube replacements.
Even if the tube extrudes, the conjunctival epithelialized tract
remains patent and continues to allow for tear drainage.
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A standard external dacryocystorhinostomy was performed
before placement of a Jones tube. A tract was formed by using
a 2.75 mm angled slit knife (Alcon, Mississauga, Canada) at
the caruncle and aimed to enter the common canalicular
opening. The 2.75 mm keratotome was used to widen the
tract as needed to ﬁt a 3.5-mm-diameter Jones tube. Conjunctiva was harvested from the superior limbal conjunctiva using
ﬁne Westcott scissors and 0.12 mm toothed forceps. Tenons
capsule was carefully removed from the underside of the conjunctiva with the scissors. The graft’s length was dependent
on the length of the Jones tube. The graft’s width was equal
to 2pr (r = 1.75 mm for a 3.5-mm-diameter Jones tube;
2pr = 11.0 mm). Conjunctiva is elastic, and so the actual
dimensions of the graft were made slightly (12 mm) less
than the calculated dimensions. Conjunctiva was then
wrapped and sutured around the Jones tube using 60 Vicryl
(Ethicon J555G, Markham, Canada) (Fig. 1). The epithelial
side of the conjunctiva faced the Jones tube and the raw side
faced outward. The tract for the Jones tube was splayed open
with strabismus muscle hooks or any blunt, slender microinstrument of choice. The Jones tube was carefully lowered
into position, taking care not to displace the conjunctival
sleeve around it (Fig. 2). A double-armed 60 Prolene suture
(Ethicon 8806H, Markham, Canada) was then wrapped
around the neck of the Jones tube and tied through a rubber
band bolster to secure the tube to the skin. This stay suture
was removed after 710 days.
This technique has been used successfully in 2 patients
requiring CDCR. Both had previous failed CDCRs. The
average age of the patients at time of surgery was 59 years
(range 5464 years); both were female. One patient had her
Jones tube inadvertently extruded during her sleep, 2 years
after surgery. Her tract (without Jones tube) has now
remained patent for 2.5 years. The second patient had her
Jones tubes extruded after sneezing, 4 years after surgery. The
ﬁstula tract still remains patent 3.5 years after tube extrusion
(Figs. 3 and 4). Both patients remain free of epiphora and discomfort, 4.5 years and 7.5 years after initial CDCR with conjunctival wrap, respectively.
The use of a conjunctival wrap around a Jones tube
improves the success rate of tear drainage surgery, by keeping
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