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Purpose: To describe ocular findings in a patient with Type VI Ehlers-Danlos syndrome (EDS) and make oph-
thalmologists aware of the potential ophthalmic complications of this particular type of EDS. To briefly report the
surgical technique utilized for the repair of spontaneous scleral rupture that may be associated with Type VI

Observations: A 36-year-old female visited the Emergency Room due to sudden vision loss, edema, and redness of
the right eye consistent with spontaneous scleral rupture secondary to scleral thinning due to Type VI EDS.
Repair with scleral patch graft resulted in improvement in visual acuity, a decrease in hyphema, and discomfort

resolution.

Conclusions and Importance: Spontaneous scleral perforation may occur in patients with Type VI EDS. A scleral
patch graft may serve as a viable surgical repair alternative for such patients.

1. Introduction

Ehlers Danlos syndrome (EDS) is a group of at least ten different
inherited connective tissue disorders classified based upon clinical and
genetic differences.’? The EDS comprises a heterogeneous spectrum of
monogenetic conditions with multisystemic and variable clinical mani-
festations affecting the skin; ligaments and joints, blood vessels; and
internal organs.>*

The main ocular features of generalized connective tissue disease
syndromes include blue sclera and corneal thinning. However, other
findings include: epicanthal folds, ectopia lentis; glaucoma; retinal
detachment; and angioid streaks have also been reported in patients
with the syndrome.”*

Following the identification of mutations in the genes encoding
collagen types [, III, V, and several collagen processing enzymes, the EDS
classification was made into six distinct clinical syndromes.” EDS type
VI, or kyphoscoliotic type of EDS, is characterized by blue sclera with
ocular fragility, joint hypermobility, and skeletal abnormalities, with an
autosomal recessive mode of inheritance.” It is caused by a

lysyl-hydroxylase gene defect, affecting collagen synthesis.”

EDS type VI diagnostic criteria are scleral fragility (major criteria)
and microcornea (minor criteria).6 Vascular rupture is the major
life-threatening complication, although it occurs less frequently than in
other EDS types.” We report on a patient with EDS type VI, who had a
spontaneous scleral perforation with subconjunctival uveal exposure
who underwent surgical repair.

1.1. Case report

A 36-year-old Hispanic female visited the local emergency room with
a 1-day history of a sudden loss of vision of the right eye, after bending
over to take off her shoes. This event was associated with swelling and
redness of the right eye. She denied eye trauma and pain, previous eye
surgery, dizziness, or headache.

Upon a comprehensive ophthalmic examination, best-corrected vi-
sual acuity was 20/400 OD and 20/25 OS. Intraocular pressure was 10
OD, and 12 OS. Slit-lamp examination of the right eye showed subcon-
junctival hemorrhage from 12 o’clock to 10 o’clock, and nasally, a
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round-shaped area of subconjunctival uveal exposure measuring 3 mm
in diameter (Fig. 1A and B). A slit-lamp examination of the left eye
revealed a superotemporal area of scleral thinning with a seemingly blue
appearance. Both corneas were clear, with the right cornea measuring
10mm horizontally and 9mm vertically, and the left measuring 11mm
horizontally and 10mm vertically. The right anterior chamber contained
an extensive hyphema, which spared the pupillary area. The left anterior
chamber was deep and quiet. The right pupil was corectopic with no
afferent pupillary defect. The left pupil was round and reactive to light
with no afferent pupillary defect; both lenses were clear. The right
fundus was poorly visualized, yet appeared to be grossly normal. B-scan
ultrasonography of the right eye did not reveal retinal detachment,
scleral abnormality, or vitreous opacity. The left fundus exam was
unremarkable.

Her past medical history was significant for a spontaneous left
popliteal artery rupture that had been surgically repaired. Additional
pertinent physical examination findings included: increased skin elas-
ticity, pectus excavatum, joints hyperextensibility (Fig. 2A and B). A
chest X-Ray showed evidence of kyphoscoliosis orthopedic surgery
(Fig. 2C and D). Based on history, ocular, and physical exam findings,
the patient was diagnosed with Type VI Ehlers Danlos syndrome with a
secondary spontaneous right scleral rupture.

The following day, the patient was taken to the operating room for
surgical repair of the scleral defect (Fig. 1B). General endotracheal
anesthesia was administered. The patient was placed in a supine position
and was prepped and draped in the usual sterile fashion. An eyelid
speculum was placed on the right eye. An anterior chamber paracentesis
was performed at 10 and 2 o’clock, and acetylcholine chloride intra-
ocular solution was instilled. A conjunctival peritomy from 12 to 6
o’clock was done, and a scleral defect measuring 3mm in diameter, with
uveal prolapse was identified. A scleral patch measuring twice the
diameter of the defect was sutured directly to the uninvolved sclera
surrounding the defect, without any prior scleral dissection. Interrupted
9-0 nylon sutures were used for the bulbar sclera, and 10-0 nylon suture
was used in the limbal area. The anterior chamber was reformed, and the
water-tightness was verified. Conjunctiva was closed with interrupted 8-
0 Vicryl sutures. Cefazolin and dexamethasone were injected at the nasal
bulbar subconjunctival space. Tobramycin-dexamethasone ointment
was applied, and the eye was patched overnight with a safety shield. No
complications occurred during the surgery.

On the first postoperative day, the best-corrected visual acuity was
20/50 in the operated eye. The scleral patch was in place, and the res-
olution of the hyphema was observed (Fig. 1C). Prednisolone acetate 1%
and ofloxacin 0.3% ophthalmic solution, four times daily, were pre-
scribed, and the patient was discharged home. On the fourth post-
operative day, the visual acuity was 20/60 (20/40 with pinhole) in the
operated eye. The scleral patch remained in place, and there was no
evidence of infection. On the twelfth postoperative day, the patient re-
ported improvement in visual acuity and had no discomfort. Her visual
acuity was 20/40 in the operated eye. The scleral patch remained in
place (Fig. 1D). A corneal dellen was noted near the scleral patch, for
which preservative-free lubricant at least four times a day was recom-
mended. On a follow-up appointment two months after surgery, visual
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acuity was 20/80 (20/40 with pinhole) in the operated eye. Loose su-
tures were removed, and the patient was instructed to continue her
follow-up with an ophthalmologist near her hometown.

2. Discussion

Patients with Type VI EDS tend to display muscular hypotonia at
birth.” Additional findings include severe kyphoscoliosis, joint hyper-
mobility, subluxation, skin hyperelasticity, and in some cases, arterial
rupture.” Our patient had these clinical characteristics. Features that
distinguish kyphoscoliotic EDS from other types of EDS are its ocular
manifestations, particularly scleral fragility and ocular globe rupture,
which our patient developed during her third decade.

Type VI EDS is due to deficiency of lysyl hydroxylase, an enzyme that
plays a role in collagen cross-linking formation.” Collagen is a compo-
nent of the sclera, and defects in its structure place patients at an
increased risk for scleral rupture both spontaneously or after minimal
trauma.’

Thin or ruptured sclera must be repaired, as this can both prevent
prolapse of ocular contents and infection.® Repair of scleral defects using
scleral patch graft offers a series of advantages. Grafts are readily
available, made of flexible tissue that possesses adequate tensile
strength, can be preserved for long periods, and have favorable cosmetic
results, as they tend to blend with the host sclera.®’ Since scleral tissue is
avascular, there is little risk of host rejection.® A disadvantage of this
same characteristic, however, is that scleral grafts may fail due to lack of
vascularization leading to subsequent tissue necrosis.® Indications for
surgical repair, with scleral patch graft, are scleral thinning with uveal
exposure, impending globe perforation, and corneoscleral
perforation.®’

Patients who are candidates for scleral patch graft tend to present
with redness, pain, soreness, and irritation.®° A case series found a
scleral patch graft to be effective for treating spontaneous and traumatic
corneoscleral perforations, with nine out of fifteen patients achieving a
stable ocular surface.’ Only three patients faced complications, which
included phthisis bulbi and evisceration in a patient who had late-onset
endophthalmitis.” Another case series found adequate epithelialization
and vascularization in ten out of thirteen patients who required a scleral
patch graft for repair of scleral defects.® Visual acuity was stable in nine
out of thirteen patients. Complications included endophthalmitis, graft
necrosis, and graft dehiscence with uveal prolapse.

While the use of scleral patch graft for repair of globe perforation has
been reported for a variety of conditions, there are few reported cases
about its use in the repair of spontaneous scleral rupture in patients with
Type VI EDS. A recent case report described the use of a 360-degree
scleral patch graft in a patient with Type VI EDS who developed re-
detachments and scleral rupture during vitrectomy for retinal detach-
ment repairs.” In 1986, Nakazawa and colleagues reported the use of
preserved scleral graft for the management of a post-traumatic staph-
yloma in a patient with Type VI EDS.'? Trabeculectomy with a scleral
patch graft has also been reported for the management of a patient with
Type VI EDS and advanced glaucoma.'' Our patient had extensive
scleral thinning, and a scleral patch graft resulted in a viable option.

Fig. 1. External color photographs of the right eye. A. At presentation revealing hyphema, extensive subconjunctival hemorrhage, and a nasal area of scleral
perforation with uveal exposure. B. Prior to surgery, revealing the extent of corectopia and residual hyphema. Postoperative days 1 and 12, C and D, respectively,
showing resolution of the hyphema, as well as a well-positioned scleral patch that is well covered with the conjunctiva. On the later, a small corneal dellen is noted in
association with the graft. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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Fig. 2. Physical examination findings included hyperextensibility of the elbow and wrist joints, as depicted in A and B, respectively. Chest X-Ray posteroanterior and

lateral, C and D, respectively, revealed evidence of prior scoliosis repair surgery.

Our patient had sudden onset loss of visual acuity, swelling, and
redness of the right eye without pain or history of trauma. Upon ex-
amination, subconjunctival hemorrhage and a round-shaped, 3mm area
of subconjunctival uveal exposure of the right eye were noted. Along
with a history and physical exam findings significant for increased skin
elasticity, pectus excavatum, hyperextensibility of joints, history of
kyphoscoliosis, infantile hypotonia, and popliteal artery rupture, a
clinical diagnosis of Type VI EDS was made. A scleral patch graft was
chosen as the method of repair due to the advantages it offers avail-
ability, adequate cosmetic results, and minimal risk of host rejection. No
intraoperative complications occurred. Postoperatively, the patient’s
visual acuity improved from 20/400 on initial preoperative evaluation
to 20/80 on the most recent follow-up appointment two months after
surgery. The patient denied pain or discomfort, and the scleral patch
remained in place. The only postoperative complication noted was a
corneal dellen on a follow-up appointment on post-op day 12, which was
successfully treated with preservative-free lubricant.

Patients with a clinical Type VI EDS diagnosis and other connective
tissue disorders should undergo an ophthalmologic assessment to detect
ocular features early in their course and manage them appropriately.®

3. Conclusions

Although rare, patients with Type VI EDS may develop spontaneous
scleral perforation as a result of scleral fragility from defects in collagen
synthesis. Our case suggests that scleral patch graft may result in the
improvement of visual acuity, hyphema, and pain in patients who pre-
sent with similar symptoms. Scleral patch graft appears to be a suc-
cessful technique to repair a spontaneous scleral rupture in patients with
the syndrome.

Further research is warranted to establish long-term outcomes in
patients with the type VI EDS who undergo spontaneous scleral rupture
repair by scleral patch graft, as well as for co-management measures to
prevent and cope with this ocular complication in patients with the
syndrome.
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