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Purpose: To describe the case of a monocular patient with ocular mucous membrane pemphigoid (MMP) and open angle glaucoma 
refractory to medical treatment, who was successfully managed with ab interno goniotomy at the time of cataract surgery.
Methods: A 63-year-old woman with a history of severe MMP presented with exacerbation of the disease in both eyes. Vision was 
20/80 in the right eye and light perception in the left eye. Symblepharon formation, trichiasis and forniceal foreshortening were present 
in the right eye, while the cornea of the left eye was completely conjunctivalized. Following aggressive systemic immunosuppressive 
therapy with corticosteroids and cyclophosphamide, the disease was brought under control. However, the patient developed a mature 
cataract and high intraocular pressure (IOP) of 28 mmHg on maximal medical therapy. Due to the high risk of ocular MMP 
exacerbation with glaucoma filtration surgery, the decision was made to proceed with cataract extraction combined with ab interno 
goniotomy with the Kahook Dual Blade.
Results: There were no intraoperative complications. The IOP has remained in the 12–14 mmHg range without any topical glaucoma 
medications over a total follow up of 3.5 years.
Conclusion: Ab interno goniotomy using the Kahook Dual Blade can significantly reduce IOP and medication burden in MMP cases, 
where any type of conjunctival incisional surgery could induce disease flare up. In this case, it represented a safe and effective surgical 
procedure for ocular MMP with concomitant refractory open angle glaucoma.
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Introduction
Ocular mucous membrane pemphigoid (MMP) presents as a bilateral relapsing-remitting cicatrizing conjunctivitis with 
conjunctival hyperemia, as well as with symblepharon and ankyloblepharon formation as the disease progresses.1 

Cataract and glaucoma often coexist in patients with ocular MMP.2 Secondary open angle glaucoma occurs as a side- 
effect of corticosteroid therapy or because of the disease itself,2 given that scleral and episcleral scarring results in 
impaired aqueous outflow and increased intraocular pressure (IOP).3

Clear cornea phacoemulsification has been reported safe and effective in ocular MMP,4 but the management of 
glaucoma remains challenging. Anti-glaucomatous therapy is often ineffective, due to conjunctival foreshortening and 
epiphora, which limits the efficacy of topical drops. At the same time, eye drops, and glaucoma filtering surgeries can 
trigger MMP progression, by compromising the conjunctival basement membrane and by traumatizing the conjunctiva, 
respectively.5,6 Moreover, filtering surgeries, such as trabeculectomy and insertion of glaucoma drainage devices, are 
subject to increased rates of failure due to post-operative inflammation and conjunctival scarring.
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Minimally invasive glaucoma surgery (MIGS) procedures offer a conjunctival-sparing alternative, thus minimizing 
the risk of ocular MMP exacerbation. Ab interno excisional goniotomy with the Kahook Dual Blade (KDB, New World 
Medical Inc., Rancho Cucamonga, CA, USA) is a MIGS procedure, that targets the trabecular meshwork, which is the 
main site of aqueous outflow resistance.7 It has been effective in mild to moderate primary open-angle glaucoma 
(POAG),8–10 uncontrolled glaucoma,11 angle closure12 and secondary glaucoma,13 and can be performed as a stand- 
alone procedure7,9,10,14,15 or in combination with cataract surgery.7,8,12,15–18

The purpose of this report is to present the case of a monocular patient with ocular MMP and open angle glaucoma 
refractory to medical treatment, that was managed successfully with ab interno KDB goniotomy at the time of cataract 
surgery.

Materials and Methods
A 63-year-old woman was referred to the Athens Vision Eye Institute Cornea Clinic for management of severe mucous 
membrane pemphigoid in both eyes. Medical history was significant for diabetes mellitus and a positive skin biopsy for 
pemphigoid 1.5 years prior to presentation. The patient was being managed with methylprednisolone 16 mg per os once 
a day. Over the 6 months prior to presentation, significant redness developed in both eyes along with a persistent 
epithelial defect in the left eye.

Upon examination of the right eye, best-corrected visual acuity was 20/80 and IOP was 20 mmHg by Goldmann 
applanation tonometry. For the left eye, best-corrected visual acuity was light perception and IOP readings were unreliable. 
Slit lamp examination was significant for entropion and trichiasis, extensive symblepharon formation and forniceal 
foreshortening in both eyes as well as ankyloblepharon in the left eye. Severe conjunctival injection and ocular surface 
dryness was present in both eyes (Figure 1A), while the cornea of the left eye was completely conjunctivalized (Figure 1B).

A cataract (2+ nuclear sclerosis) was also seen in the right eye. Dilated fundus examination of the right eye revealed 
macular drusen and cupping of the right optic nerve with a cup to disc ratio of 0.5. We were unable to obtain reliable results on 
static automated perimetry despite several attempts. The conjunctivalized surface of the left eye impeded examination of the 
fundus and, for this reason, a B-scan ultrasound was performed, which did not reveal any abnormalities.

Given the severe ocular surface inflammation and the monocular status of the patient, aggressive treatment was initiated to 
preserve vision in the right eye. Monthly intravenous cyclophosphamide (25 mg/kg) infusions were administered for 6 months 
along with a slow oral steroid taper and topical preservative-free dexamethasone drops. The patient was subsequently 
transitioned to oral mycophenolate mofetil 2 g daily. At the 8 month follow up visit the ocular surface was white and quiet 
(Figure 2A) but the cataract had matured significantly with a nuclear sclerotic and a posterior subcapsular component 
(Figure 2B). Vision in the right eye had dropped to 20/200 and IOP had increased to 35 mmHg. Despite cessation of oral 
and topical steroids and maximum medical therapy with oral acetazolamide 250 mg 3 times daily, topical preservative-free 
dorzolamide/timolol, brimonidine and latanoprost eye drops, IOP remained high at 28 mmHg.

Figure 1 Slit lamp photographs at presentation. (A) Dense punctate epithelial erosions are seen after fluorescein staining of the patient’s right eye along with a couple of 
trichiatic lashes. (B) Total limbal stem cell deficiency with complete corneal conjunctivalization and symblepharon formation is seen in the patient’s left eye.
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Decision was made to proceed with clear cornea cataract surgery combined with ab interno goniotomy using the Kahook 
Dual Blade (phaco-KDB) in the patient’s right eye. Because of the significant forniceal foreshortening and the ankylo-
blepharon a pediatric lid speculum was used during the procedure and an assistant was manually retracting the patient’s 
lower lid as needed during otherwise standard clear cornea phacoemulsification via a 2.6 mm main incision. Following 
insertion of a single piece intraocular lens (Acrysoft IQ SN60WF 24.0 D, Alcon Laboratories, Fort Worth, TX, USA) and 
before removal of the cohesive viscoelastic the head of the patient and the head of the operating microscope were rotated, 
a Swan Jacob direct goniolens was applied on the cornea and 3–4 clock hours of pigmented trabecular meshwork were 
removed with the Kahook dual blade. Reflux of blood from collector channels into the anterior chamber was observed and 
the majority of the viscoelastic was removed with the irrigation aspiration handpiece. Postoperatively the patient was 
started on preservative-free topical dexamethasone eye drops, topical moxifloxacin and nepafenac.

Results
On the first post-operative day, the IOP was 14 mmHg and there was no layering hyphema in the anterior chamber 
(Figure 3). The patient’s corneal surface appeared very dry and within a few days a corneal epithelial defect developed, 

Figure 2 Photographs of the patient’s right eye 8 months after initiation of aggressive immunosuppressive therapy. (A) External photograph of the patient’s right eye shows 
symblepharon formation and forniceal foreshortening without conjunctival injection. (B) A dense nuclear and posterior subcapsular cataract has formed. The patient’s vision 
dropped to 20/200 and her intraocular pressure rose to 35 mmHg while on oral and topical steroids.

Figure 3 Slit lamp photograph of the patient’s right eye on the first post-operative day after combined cataract surgery and ab interno goniotomy with the Kahook Dual 
Blade. Significant ocular surface dryness is seen upon fluorescein staining.
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which was managed with a bandage contact lens and use of serum tears 30% and resolved by the 6th post-operative 
week. Intraocular pressure was 12 mmHg at 3 months post-operatively without any topical glaucoma medications and 
has remained in the 12–14 mm Hg range over a total follow up of 3.5 years. The patient’s visual acuity in the right eye at 
the last follow up visit was 20/40.

Discussion
In ocular MMP, the incidence of cataract-induced vision loss and glaucoma has been reported at 40% and 30%, 
respectively.2 In the case of our patient, the aggressive systemic immunosuppressive therapy, initiated to preserve vision 
in the right eye, resulted in significant cataract progression and IOP elevation, which remained high at 28 mmHg despite 
maximum tolerated medical therapy.

Although cataract surgery has an inherent IOP lowering effect, this is not sufficient in cases of uncontrolled 
glaucoma.19 Additionally, glaucoma patients undergoing cataract surgery show an increased incidence of post- 
operative IOP spikes with IOP >30 mmHg, which poses a significant risk in eyes with pre-existing glaucoma.20–22 

However, IOP spikes are reduced when cataract surgery is combined with a MIGS procedure.23–25 For this reason, we 
decided to perform a combined procedure and more specifically an ab interno KDB goniotomy at the time of 
phacoemulsification (phaco-KDB).

Phaco-KDB results in an average IOP reduction of 12–32.1% with pressures in the mid-teens along with glaucoma 
medication requirements reduction of 21–89.1% over a follow-up period of 6–24 months.7,8,15–18,26–28 This IOP lowering 
effect is associated with the pre-operative IOP level.8,9 However, most trabecular by-passing or ablating procedures 
cannot achieve an IOP at the level of episcleral venous pressure as they do not address all sources of resistance to 
aqueous outflow.

In our case, the patient’s IOP decreased from 28 mmHg preoperatively to 14 mmHg after phaco-KDB and remained 
in the 12–14 mmHg range over the course of 3.5 years with elimination of essentially 4 classes of medications. This drop 
in IOP may appear impressive, but it needs to be acknowledged, that due to conjunctival foreshortening the eyedrops 
may not have remained in the conjunctival cul-de-sac long enough to be effective.

Our decision to proceed with phaco-KDB, instead of another MIGS procedure, was related to the unavailability in 
Greece of the Hydrus Microstent (Ivantis, Inc, Irvine, CA, USA), the lower cost of the KDB over the Trabectome 
(NeoMedix Corporation, Tustin, CA) and the i-Stent (Glaukos, Laguna Hills, CA), and KDB’s apparent superior efficacy 
to the i-Stent when combined with cataract surgery.7,15,16,26 We also decided to stay away from gonioscopy assisted 
transluminal trabeculotomy (GATT) out of fear of a significant hyphema that would delay visual rehabilitation.29 

Nevertheless, randomized clinical trials comparing different types of MIGS are scarce25 and data are mainly derived 
from retrospective studies.17

Conclusions
To our knowledge this is the first reported case of phaco-KDB in a patient with cicatrizing ocular MMP. This combined 
phaco-MIGS procedure resulted in significant IOP and medication burden reduction without any intraoperative compli-
cations. This case may provide some insight into a viable treatment option for patients with cicatrizing ocular surface 
disorders, where traditional filtration surgeries are contraindicated due to the risk of inducing disease exacerbation and 
are likely to fail in the long term due to proliferation of subconjunctival fibrous tissue.

Abbreviations
MMP, Mucous membrane pemphigoid; IOP, Intraocular pressure; KDB, Kahook Dual Blade; MIGS, Minimally invasive 
glaucoma surgery; POAG, primary open-angle glaucoma; phaco-KDB, Cataract surgery combined with ab interno 
goniotomy using the Kahook Dual Blade; GATT, Gonioscopy assisted transluminal trabeculotomy.
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