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A B S T R A C T

Purpose: This case report delineates the intricacies and challenges encountered in cataract surgery in Ehlers-
Danlos syndrome type VI presenting with advanced Keratoglobus (KG), severe cataract and brittle cornea.
Observations: Despite meticulous planning and intraoperative precautions, including phacoemulsification with
reduced intraocular pressure (low bottle height), the patient experienced corneal ruptures necessitating a shift to
Extra Capsular Cataract Extraction (ECCE). Postoperative management involved corneal suturing and vigilant
follow-up.
Conclusions and Importance: Cataract surgery in patients with brittle cornea poses significant challenges due to
extreme corneal fragility. Exhaustive pre-operative assessment, careful intraoperative techniques, and vigilant
postoperative care are paramount for successful outcomes in these complex cases.

1. Introduction

Blue sclera and brittle cornea are ocular manifestations associated
with genetic collagen disorders.1–3 Blue sclera, often observed in con-
nective tissue disorders like Ehlers-Danlos syndrome and Marfan syn-
drome, correlates with a significant reduction in central corneal
thickness.1,2 Brittle Cornea Syndrome (BCS) is a rare autosomal reces-
sive connective tissue disorder characterized by progressive corneal
thinning, progressive myopia, and the presence of keratoconus or ker-
atoglobus and blue sclera, resulting in an increased susceptibility for
cornea and globe perforation and rupture. It was first described by Dr.
Richard Stein in 1968 when he encountered corneas breaking into
“crumbs” during suturing attempts following perforation.4 BCS can
occur independently or in association with Ehlers-Danlos Syndrome
Type Six (EDS VI). EDS VI is distinguished by additional features
including severe muscular hypotonia at birth, progressive kyphosco-
liosis starting in early infancy, skin fragility with abnormal scarring,
severe joint hypermobility and luxations, a Marfanoid habitus, osteo-
penia, arterial rupture, and early mortality due to cardiopulmonary
insufficiency.5 These distinct clinical features allow for differentiation
between BCS and EDS VI. Genetic testing confirms the diagnosis, espe-
cially in cases with positive consanguinity.3

Early identification of patients with brittle cornea is crucial for visual
prognosis.3,6 Preventive measures such as protective eyewear and life-
style modifications are essential to mitigate the risk of corneal perfora-
tion after trivial trauma, which can lead to blindness at a young age.3,6

Cataract surgery in individuals with blue sclera and brittle cornea poses
significant challenges and should be carefully considered after thorough
examination and counselling.1,6 We aim to present a unique case of
corneal rupture during phacoemulsification in a patient with EDS type
VI and brittle cornea.

2. Case report

We present the case of a 73-year-old woman who was referred to us
with a diagnosis of Ehlers-Danlos syndrome type VI confirmed by tests
done in the past. She presented with brittle cornea and blue sclera, se-
vere pulmonary disease and kyphosis, rendering her difficult to lie flat.
Additionally, she had a history of childhood trauma resulting in the loss
of her right eye, for which she worn a prosthetic. Her left eye exhibited
advanced Keratoglobus (KG), accompanied by a brunescent cataract,
leading to worsening vision (Fig. 1). Her best-corrected visual acuity
(BCVA) had decreased over the years to 1/60, and this was attributed to
worsening cataract. Due to her complex ocular condition, she had been
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listed for complex left eye cataract surgery under local anaesthesia. The
biometry keratometry data were unreliable due to her corneal condition.
Axial length measurements were 30.24 mm with optical biometer and
30.1 mm with ultrasound A-scan biometry. Pentacam (Oculus, Wetzlar,
Germany) scans indicated advanced ectasia with steep Ks (Fig. 2); thus,
we selected a +7.0 Diopters (D) Intraocular Lens (IOL) based on Watson
et al. article,7 using a standard K value of 43.25 D with a mean target
refraction of − 1.8 D.

Considering the difficulties posed by the patient’s general health
kyphoscoliosis and COPD and her ocular condition, we approached the
case with careful planning. Limbal incisions were considered to improve
surgical access and visualization, with the primary incision positioned
supero-temporally, performed with a 2.4 mm keratome. Continuous
curvilinear capsulorhexis under viscoelastic and hydrodissection were
performed uneventfully. Phaco machine was set reducing the bottle
height to mitigate intraocular pressure and diminish the likelihood of
complications and the infero-temporal side port was sutured with 10.0
nylon as it was slightly leaking.

Despite the precautions taken, shortly after the insertion of the
phaco-tip and initiation of irrigation, the cornea experienced both radial
and tangential irregular spontaneous ruptures (Video 1). Consequently,
phacoemulsification could not be continued, prompting the surgeon to
convert to Extra Capsular Cataract Extraction (ECCE) for cataract
removal. The original main incision was sutured with 10.0 nylon under
viscoelastic, while a new limbal wound was created superiorly and
nasally for approximately 150◦, using a feather blade and a crescent

angled knife, aiming for a three-step incision as feasible. Nucleus
extraction was performed through the primary wound with an irrigating
vectis, and Soft Lens Material was removed using a Simcoe cannula. It
was decided not to implant an IOL and to leave the patient aphakic.
Subsequently, corneal suturing was initiated, which proved to be
exceptionally challenging due to tissue friability. Despite the placement
of a total of 19 sutures, leakage persisted from the ruptured area,
necessitating the application of fibrin glue. At the conclusion of the
procedure, Intracameral Cefuroxime was administered, followed by the
placement of a Bandage Contact Lens (BCL).

The day after surgery the patients had a flat anterior chamber two
days after the complex cataract procedure and hence had to be taken
back to the OR for more suturing and corneal gluing with cyanoacrylate
glue. On day two post-surgery, the patient presented with Hand Motion
vision alongside mild corneal oedema, yet with well-placed sutures and
a stable anterior chamber with bandage contact lens (BCL) in situ.
Treatment included a regimen of preservative-free topical corticoste-
roids and antibiotics (1 mg/ml dexamethasone four times daily and 0.5
% chloramphenicol four times daily, respectively). By week one (Fig. 1),
there was a persistently stable anterior chamber without evidence of
leakage (Seidel negative). One month post-surgery, there was a slight
improvement in visual acuity to 1/60. Sutures remained intact and she
started tapering down steroid drops to once weekly and but continued
with Preservative Free antibiotic therapy since the BCL was kept in situ
for many months. The patient was provided with a protective trans-
parent eye shield to wear at all the time given the eye fragility.

The patient received regular follow-up appointments during the first
two year post-surgery. Sutures were meticulously removed at the slit-
lamp during these visits, with the final suture being taken out at the
24-month mark following the surgery. At the conclusive follow-up, the
patient exhibited a best-corrected visual acuity (BCVA) of 6/60 with
+1.00/-1.00x180, alongside a quiescent anterior chamber status,
Aphakia, and myopic atrophic changes evident upon fundoscopic
examination.

3. Discussion

Cataract surgery in patients with blue sclera and brittle cornea pre-
sents significant challenges due to the inherent fragility and thinning of
the cornea, as well as potential complications associated with
collagenopathies.1–4 Our case report highlights the complexities
involved in managing cataract surgery in such patients and underscores
the importance of careful pre-operative planning, intraoperative tech-
niques, and postoperative watchfulness.

Patients with blue sclera often present with osteoarticular manifes-
tations such as kyphosis and scoliosis, which can limit surgical posi-
tioning and render surgery more challenging or even impossible.6

Therefore, detailed pre-operative assessment of the patient’s musculo-
skeletal condition is essential to ensure adequate positioning during
surgery. Additionally, diagnostic tools such as Scheimpflug tomography
scan and anterior segment optical coherent tomography (AS-OCT) play a
crucial role in assessing corneal irregularities, astigmatism, and scleral
thinning, guiding the clinician towards appropriate therapeutic
interventions.8

IOL selection in patients with advanced ectasia is challenging due to
the overestimation or impossibility of obtaining reliable K readings.8

Using standard K values, such as 43.25 D, can help achieve a myopic
target, leading to more predictable outcomes. Postoperatively, patients
often require contact lenses, and having a negative refraction simplifies
fitting. Watson et al. demonstrated that using standard K values resulted
in a lower biometry prediction error and better outcomes for patients
needing scleral lenses, highlighting the benefit of this approach for
easier postoperative management.7

Surgical planning for cataract surgery in patients with EDS VI must
address several key challenges, including brittle cornea with thinning
and ectasia, possible lens dislocation, and adequate surgical positioning.

Fig. 1. A) Pre-operative photograph. The image shows advanced Keratoglobus
(KG) with a brunescent cataract. B) Post-operative photograph. The image
depicts the eye after surgery, with multiple sutures visible on the cornea. A
Bandage Contact Lens (BCL) is in situ to aid in corneal healing and protection.
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Phacoemulsification is often the preferred technique, but careful
attention must be paid to minimize intraocular pressure (IOP) to prevent
spontaneous corneal rupture during surgery. Specialized equipment and
a theatre equipped for corneal laceration repair including corneal
grafting are necessary to manage potential intraoperative complications
effectively.

During surgery, maintaining IOP below 20 mmHg is important to
avoid corneal ruptures. Surgeons should be prepared to address lens
instability and zonular weakness, which are common in patients with
collagenopathies. The use of cyanoacrylate glue, 10-0 nylon sutures, and
bandage contact lenses should be readily available to manage any
wound rupture effectively. Postoperative care involves vigilant moni-
toring for signs of wound leakage, active leaks, and anterior chamber

depth. Protective goggles should be worn by patients to prevent injury,
and corneal sutures should be carefully removed over time to avoid
tissue damage. Despite these precautions, cataract surgery in patients
with BCS remains extremely challenging and should only be considered
when vision is severely affected and there are no alternative treatment
options.

4. Conclusion

In conclusion, our case underscores the importance of meticulous
planning and careful consideration in managing cataract surgery in
patients with Ehlers-Danlos syndrome type IV (EDS VI) and brittle
cornea syndrome (BCS). Despite our best efforts to mitigate

Fig. 2. Preoperative Pentacam (Oculus, Wetzlar, Germany) left eye scans; A) Scheimpflug image; B) Refractive map.
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intraoperative complications, including maintaining intraocular pres-
sure (IOP) and selecting appropriate surgical techniques, we encoun-
tered challenges related to corneal fragility and thinning, ultimately
necessitating a conversion to Extra Capsular Cataract Extraction (ECCE)
due to corneal rupture.

Our experience highlights the need for comprehensive pre-operative
assessment, including evaluation of musculoskeletal abnormalities and
corneal irregularities, to tailor surgical approaches to each patient’s
unique needs. Intraoperative vigilance and preparedness for unexpected
complications, such as corneal ruptures, are essential in managing these
challenging cases effectively. The inherent fragility of the cornea in
these patients necessitates caution and careful consideration of surgical
risks and benefits.
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publish this case report and images contained within.
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