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CASE REPORT

which the addition of trabeculectomy did not result in a further 
reduction of IOP. Postoperative bleeding into the bleb, which is 
common after trabeculotomy, may hinder bleb formation.8

In this study, we present two patients where internal excisional 
trabeculotomy was combined with modified deep sclerectomy in 
an attempt to decrease postoperative IOP. In these cases, low IOP 
immediately after surgery resulted in extensive bleeding in the 
anterior chamber, leading to suboptimal outcomes.

CA S E DE S C R I P T I O N
The two patients were diagnosed with high-tension open-angle 
glaucoma and indicated for surgical treatment. Both patients signed 

IN T R O D U C T I O N
Internal excisional trabeculotomy, such as Kahook Dual Blade 
(KDB) surgery, is recognized as a safe and effective procedure,1 
recommended for the treatment of mild to moderately severe 
glaucoma. However, despite its increasingly frequent use in clinical 
practice, concerns remain regarding its limited efficacy in reducing 
intraocular pressure (IOP).

One of the efforts to address the shortcomings of internal 
excisional trabeculotomy includes combining it with other 
glaucoma procedures to extend its applicability to moderate to 
severe glaucoma. One such approach involves a combination of 
internal trabeculotomy with endoscopic cyclophotocoagulation.2 
However, the reduction in IOP achieved through this procedure was 
found to be 32.9%,3 a reduction inferior to that of filtering surgery. 
When comparing the surgical outcomes of a concomitant KDB and 
endoscopic cyclocoagulation cohort with a phaco-endoscopic 
cyclophotocoagulation cohort, the IOP at 1 year was similar (13.8 – 
4.1 and 13.7 – 2.4 mm Hg, respectively). These findings indicate 
that combined cyclophotocoagulation and internal excisional 
trabeculotomy may not achieve a sufficient reduction in IOP.4

To enhance the effectiveness of IOP reduction through 
internal excisional trabeculotomy, one potential option may be 
its combination with deep sclerectomy performed from outside 
the eye. However, a significant reduction in IOP shortly after deep 
sclerectomy may induce a massive reflux of blood, clot formation, 
and the development of peripheral anterior synechiae (PAS), and 
may lead to a need for reoperation.5 Several prior reports exist 
on the use of combined external trabeculotomy and external 
trabeculectomy for the treatment of congenital glaucoma,6,7 in 
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AB S T R AC T
Aim and background: This study aims to evaluate the hypothesis that combining minimally invasive Kahook Dual Blade (KDB) surgery and 
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Case description: Outcomes were studied in two open-angle glaucoma patients who underwent combined KDB surgery and modified deep 
sclerectomy procedures.
Results: Postsurgical observations in both cases revealed extensive hyphema and flattening of the bleb within 1 month. The efficacy in reducing 
IOP did not surpass that of patients treated with simple trabeculotomy.
Conclusion: The combination of modified deep sclerectomy with internal excisional trabeculotomy may lead to postoperative hypotension and 
massive anterior chamber bleeding, potentially compromising final outcomes. Therefore, this approach is not recommended.
Clinical significance: These findings highlight the importance of carefully considering surgical approaches to optimize patient outcomes in 
glaucoma management.
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Beneath the first scleral flap, a 3 × 4 mm second scleral flap was 
fashioned, leaving one-quarter of the scleral thickness as a scleral 
bed. Instead of goniopuncture, a slit incision of the trabecular 
meshwork was made, and a 2 × 3 mm scleral block was excised 
from the scleral bed to establish direct communication between the 
intrascleral lake and suprachoroidal space. This procedure resulted 
in the formation of a postsurgical flat bleb.9,10

Postsurgical Findings
On the next day after the combined KDB and modified deep 
sclerectomy procedure, the IOP in the right eye measured 4 mm Hg, 
accompanied by a 3 mm layered intracameral bleeding with clot 
formation; the hyphema increased over the next 3 days (Fig. 1B). 
A filtering bleb was present, and the postoperative IOP dropped 
to 3 mm Hg on the 4th postoperative day. The anterior chamber 
remained deep, and hyphema persisted until the 21st postoperative 
day. By the 14th postoperative day, the bleb had flattened, and the 
IOP rose to 45 mm Hg despite the trabecular meshwork being open 
at the nasal meridian (Fig. 1C), prompting laser-suture lysis on the 
same day. Despite these interventions, including needling on the 
28th postoperative day, the IOP remained elevated at approximately 
32 mm Hg.

Gonioscopic examination revealed PAS formation around 
the inferior surgical cleft. The PAS was removed by YAG 
goniosynechialysis on the 64th postoperative day. Thereafter, 
the IOP decreased to 20 mm Hg with the use of three topical 
medications; however, the bleb was not reconstructed. By 28th 

informed consent for surgical treatment. The study was designed 
according to the guidelines of the Declaration of Helsinki, which 
was subsequently approved by an internal review board.

Case 1
The first case is a 61-year-old man diagnosed with bilateral 
pseudophakic open-angle glaucoma who underwent combined 
KDB goniotomy and modified deep sclerectomy at the superior 
temporal meridian in his right eye on 9th March 2022. His medical 
history included uneventful cataract surgery performed through 
a clear corneal incision. Presurgical examination revealed an 
unscarred conjunctiva and a normal-looking angle as confirmed 
by anterior segment OCT (CASIA II, Tomey Co, Aichi, Japan) (Fig. 1A).

The patient�s presurgical best corrected visual acuity (BCVA), 
IOP, and Humphrey visual field analyzer (HFA) mean deviation (MD) 
were 20/15, 24 mm Hg under five medications (bimatoprost, timolol, 
dorzolamide, brimonidine, ripasudil), and �7.81 dB, respectively. 
Due to uncontrolled IOP, combined KDB surgery and modified 
deep sclerectomy were planned.

Surgical Method
After paracentesis at 10 o�clock, viscoelastic material was injected 
into the anterior chamber. Using a KDB, the infero-nasal trabecular 
meshwork was opened for 120°. Subsequently, an external deep 
sclerectomy was performed using previously reported techniques. 
Briefly, a fornix-based conjunctival incision was made, and a 5 × 
4 mm first scleral flap was created at half the scleral thickness. 

Figs 1A to C: (A) Presurgical anterior segment OCT image of patient #1. No abnormal findings observed in the angle prior to surgery; (B) Postoperative 
hyphema and clot 3 days after treatment with combined KDB and modified deep sclerectomy. The postoperative IOP was 4 mm Hg and the 
intracameral bleeding increased consistently for 3 days, reaching to the height of the inferior margin of pupil. On the 14th postoperative day, 
the filtering bleb flattened and IOP increased to 45 mm Hg; (C) anterior segment OCT image of the nasal angle (patient #1), taken 14 days after 
combined KDB goniotomy and deep sclerectomy. Despite suboptimal image quality due to postsurgical IOP fluctuations and irregular corneal 
surface, the trabecular meshwork displays a clear opening (indicated by the arrow). No PAS are observed in this meridian
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to 21 mm Hg 3 months after surgery. Thereafter, the IOP lowered to 
19 mm Hg under two topical medications (latanoprost and timolol). 
2 years after the surgery, the patient�s IOP remained at 19 mm Hg 
(�29.6% of preoperative IOP) under latanoprost and timolol, with a 
hemoglobin A1C of 6.6% and stationary diabetic retinopathy. BCVA 
and HFA MD were reduced to 20/200 and �17.57 dB, respectively. 
His preoperative and 6-month postoperative anterior segment OCT 
images are shown in Figure 2B, where the opening of Schlemm�s 
canal (arrow) was clearly visible.

DI S C U S S I O N
Postoperative hyphema following internal trabeculotomy is 
considered a passive phenomenon.11 When the Schlemm�s canal is 
opened and episcleral venous pressure exceeds IOP, blood backflow 
can persist. In such instances, the formation of blood coagula at the 
orifice of the collector channel may be the primary mechanism for 
hemostasis. The clot consists of red blood cells and fibrin, which 
form through a cascade of events such as liberation of prothrombin 
and the conversion of fibrinogen to fibrin. This formed fibrin may 
adhere to soft tissues, leading to the formation of PAS.

With the combination of deep sclerectomy and internal 
excisional trabeculotomy, the postoperative IOP may drop below 
the episcleral venous pressure shortly after surgery, potentially 

December 2023, the IOP had increased to 22 mm Hg (�8.3% of 
presurgical IOP) under treatment with five medications (latanoprost, 
carteolol, ripasudil, brimonidine, and brinzolamide). While the BCVA 
remained at 20/15, the HFA visual field MD worsened to �15.47 dB.

Case 2
The second case is a 69-year-old man with a history of proliferative 
diabetic retinopathy and pseudophakic open-angle glaucoma. He 
had undergone pars plana vitrectomy and cataract surgery in 2012 
to address proliferative diabetic retinopathy, and trabeculectomy 
in 2013 for glaucoma management. On 11th April 2022, his 
hemoglobin A1C was 6.9%, and the BCVA, IOP, and HFA MD of his 
left eye were recorded as 20/70, 27 mm Hg under 5 medications 
(latanoprost, timolol, brimonidine, brinzolamide, ripasudil), and 
�8.21 dB, respectively. The patient underwent concomitant 
KDB surgery spanning 150° and a modified deep sclerectomy 
on 20th April 2022. On the next postoperative day, his left IOP 
was reduced to 14 mm Hg, accompanied by 3 mm high layered 
hyphema with clot formation (Fig. 2A). His IOP remained at 7 mm 
Hg for the next 2 weeks, while hyphema persisted for a month. 
Choroidal detachment occurred and continued for 33 days. By the 
43rd postoperative day, the filtering bleb flattened, and the IOP 
stabilized at 15 mm Hg. Subsequently, the IOP gradually increased 

Figs 2A and B: (A) Postoperative hyphema and clot in case 2. 2 days after treatment with combined KDB and deep sclerectomy. The height of 
hyphema reached 3 mm and persisted for 1 month. The IOP was 7 mm Hg on the 2nd day, and choroidal detachment persisted for 1 month. On 
33rd day, the bleb flattened and IOP elevated to 21 mm Hg 3 months after surgery; (B) Canal opening assessed by anterior segment OCT (CASIA II). 
The opening of the trabecular meshwork in patient #2 (arrow) is clearly visualized at 6 months using anterior segment OCT
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leading to extensive hyphema and clot formation. In such cases, 
blood coagula may fill the intrascleral lake and may result in the 
shrinkage of the filtration bleb,8 thereby compromising the effects 
of deep sclerectomy. Moreover, fibrin may obstruct the collector 
channel orifice and trigger postoperative spikes in IOP, leading 
to fibrous proliferation at the trabecular meshwork, all of which 
contribute to unfavorable surgical outcomes.12�14

In our experience, the reduction in IOP after internal excisional 
trabeculotomy is typically around 28.4%.15 However, the rate of 
postsurgical IOP reduction after combined KDB and modified deep 
sclerectomy in this study was 8.3 and 29.6%, respectively. These 
results indicate that the combination of deep sclerectomy and KDB 
surgery did not enhance the surgical outcome of internal excisional 
trabeculotomy; rather, this procedure potentially compromised it. 
Similarly, previous reports on combined external trabeculotomy 
and trabeculectomy have also not demonstrated further reduction 
in IOP.6,7 When the effects of deep sclerectomy diminished, only 
the effects of KDB surgery may persist.

CO N C LU S I O N
The significant postoperative occurrence of hyphema and the 
flattening of the filtering bleb in the two cases presented herein, 
combined with a failure to achieve additional IOP reduction in open-
angle glaucoma, suggests that there may be little to no benefit or 
potentially poor outcomes associated with combining KDB surgery 
and modified deep sclerectomy.

Clinical Significance
These findings indicate that combining internal excisional 
trabeculotomy with other surgeries that induce intraocular 
hypotension can lead to massive intracameral bleeding and 
potentially worsen the surgical outcome.
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