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a novel technique for temporary intraluminal occlusion of non-valved glaucoma drainage devices (GDDs)

to prevent postoperative hypotony.

Patients and Methods: This technical report describes a new occlusion method utilizing a 5-0 polyvinylidene fluoride (PVDF) or
polypropylene monofilament suture. A terminal flange is created on the suture using thermal cautery, functioning as an intraluminal
plug. This flanged cord is inserted into the GDD tube to block aqueous flow without tube ligation. The external end is secured
subconjunctivally for later removal. The clinical feasibility of this technique was evaluated in a single patient with refractory glaucoma
undergoing Ahmed ClearPath (New World Medical Inc. CA, USA), implantation.

Results: In this index case, the JFC method provided secure, watertight occlusion of the GDD tube. The intraluminal obturation
mechanism eliminated the need for external ligation, thereby avoiding potential tube damage such as kinking or laceration.
Postoperatively, intraocular pressure was well-controlled without hypotony. The cord was removed atraumatically at the slit lamp at
the surgeon’s discretion, establishing flow without complications.

Conclusion: The JFC method demonstrated initial clinical feasibility as a potential alternative to traditional external ligation
techniques. By avoiding external compression and offering surgeon-controlled flow initiation, this technique may address key
limitations of current non-valved GDD surgery. However, as these findings are based on a single-case report, further studies in larger
cohorts are strictly required to validate its safety and long-term efficacy.
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Introduction
Glaucoma drainage devices (GDDs) are a cornerstone in the management of refractory glaucoma.! Non-valved GDDs,
such as the Baerveldt Glaucoma Implant (Johnson & Johnson Vision, Santa Ana, CA, USA) and Ahmed ClearPath (New
World Medical Inc., CA, USA), are particularly effective for achieving low long-term intraocular pressure (IOP)* but
require temporary tube occlusion to prevent immediate postoperative hypotony and its vision-threatening sequelae.” This
occlusion allows for the formation of a flow-regulating fibrous capsule around the endplate over four to six weeks.”
The current gold standard for temporary occlusion involves external ligation of the tube using an absorbable suture,
typically 7-0 or 8—0 polyglactin (Vicryl (Ethicon, Inc., Raritan, NJ, USA)).* While widely adopted, this technique has
inherent drawbacks. First, the degradation rate of polyglactin is variable and influenced by ocular inflammation, leading
to unpredictable timing of tube opening.” Premature dissolution can result in hypotony maculopathy or choroidal
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detachment. Indeed, large-scale clinical trials have highlighted the prevalence of such issues; for instance, the Tube
Versus Trabeculectomy (TVT) Study and the Ahmed Versus Baerveldt (AVB) Study reported that early postoperative
complications such as shallow or flat anterior chamber and choroidal effusion occur in approximately 10% to 14% of
patients receiving non-valved implants.®’” Furthermore, because glaucoma drainage devices are primarily indicated for
refractory cases or following failed trabeculectomy, they are frequently employed in patients with advanced disease. In
such vulnerable eyes, these postoperative complications are not merely transient events but pose a critical risk of further
severe and irreversible visual impairment. Delayed dissolution, on the other hand, may necessitate laser suture lysis, an
additional procedure that requires a clear view of the tube and specialized equipment.® Furthermore, alternative internal
occlusion methods using intraluminal stents (eg, 3—0 nylon or polypropylene sutures) have been described. However,
these “ripcord” techniques often still require an external anchoring suture to prevent leakage around the stent, which
reintroduces the risk of tube compression.” Most critically, any technique involving external tightening poses a risk of
mechanical damage to the silicone tube. Tight ligatures can cause permanent kinking of the tube lumen, potentially
compromising long-term filtration efficacy even after the suture has dissolved.'® Furthermore, while the precise incidence
of intraoperative tube damage is likely underreported—as such occurrences often necessitate immediate device replace-
ment and thus rarely appear in published clinical data—it is a recognized, albeit rare, complication. Reports exist of
silicone tubes being inadvertently damaged or transected during the application of ligature sutures across various devices,
including the Baerveldt glaucoma implant. Such accidents may require specialized interventions, such as the use of a tube
extender or novel reinsertion techniques, to salvage the surgical procedure.'’*'?

In this study, we describe the design and surgical implementation of a novel technique, the Japanese Flanged Cord
(JFC) method. We evaluated the initial feasibility and safety of this method, which shifts the paradigm from external
compression to intraluminal obturation, aiming to provide a safer and more predictable means of managing early
postoperative aqueous flow.

Materials and Methods

Ethics Approval and Informed Consent
This study adhered to the tenets of the Declaration of Helsinki and was approved by the Institutional Review Board and
Ethics Committee of Kyoto University Graduate School of Medicine (Approval No. R625). This technical report is
designed as a proof-of-concept study to evaluate the initial feasibility and safety of the JFC method in a single patient.
While this single-patient design inherently limits the generalizability of the findings and involves potential selection bias,
it allows for a detailed, stepwise assessment of the novel technique’s surgical performance. Written informed consent was
obtained from the patient for the publication of this report and any accompanying images and video.

In addition to standard instruments for long-tube shunt surgery, the JFC method necessitates some other materials;
a 5-0 PVDF or polypropylene suture (eg, CROWNJUN Asflex Suture, KONO SEISAKUSHO Co., Ltd., Chiba, Japan;
or PROLENE, Ethicon US LLC, Somerville, NJ, USA), a thermal cautery device (eg, Accu-Temp Variable Low Temp
Cautery, BVI Medical, Inc., Waltham, MA, USA), and a 1 mL or 2.5 mL syringe are also required. (Figure 1)

The 5-0 suture size was specifically selected for its optimal intraluminal fit (as detailed in the Discussion). For a non-
valved GDD, the following preparation is performed before suturing the implant’s plate to the sclera. (See Benchtop
Video S1 performing on the Ahmed ClearPath model 350)

1) Flange Creation: From the posterior end of the GDD tube (plate side), the 5-0 PVDF suture is passed from its non-
needled end and externalized through the anterior tip of the tube. The tip of the externalized suture is approached
with a thermal cautery to create a flange. It is crucial not to make direct contact with the cautery tip, similar to the
Yamane technique for IOL scleral fixation,'? to ensure a proper flange shape. Direct contact will cause the suture to
melt irregularly rather than forming a proper flange. (Figure 2)

2) Implant Priming: A syringe filled with balanced salt solution (BSS) is prepared. With the flanged tip of the suture
and the anterior tip of the implant tube inserted into the nozzle of this syringe, the suture is slowly withdrawn from
the posterior end. Withdrawing the suture while inside the nozzle allows the tube’s lumen to be filled with the
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Figure | Materials required for the JFC method. (A) A thermal cautery device (Accu-Temp Variable Low Temp Cautery; BVI Medical, Inc., Waltham, MA, USA), commonly
used for intrascleral intraocular lens fixation. (B) A 5-0 polyvinylidene fluoride (PVDF) suture (CROWN]JUN Asflex Suture; KONO SEISAKUSHO Co., Ltd., Chiba, Japan).
(C) A 5-0 polypropylene suture (PROLENE; Ethicon US LLC, Somerville, NJ, USA), which serves as a suitable alternative to PVDF. (D) A 2.5 mL syringe filled with balanced
salt solution, used to prevent air entrapment within the GDD tube during priming. Syringes of other volumes (eg, | mL or 5 mL) are also acceptable.

Figure 2 Preparation of the flanged cord. A 5-0 PVDF suture is threaded through the Ahmed ClearPath tube from the posterior end, and the suture tip exiting the anterior
end is formed into a flange using a thermal cautery.(yellow arrowhead).

solution, preventing air entrapment. This priming step is thought to be crucial to ensure immediate filtration upon
later removal of the cord.

3) Occlusion Verification: As the flanged suture is withdrawn to position the flange at the desired location
(specifically, for the Ahmed ClearPath, the suture holes on the plate serve as a convenient landmark for the
author), the flange of 5-0 PVDF suture provides an ideal occlusion for the GDD tube (inner diameter approx.
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Figure 3 Intraoperative view of the intraluminal occlusion. The Ahmed ClearPath tube is effectively occluded by the flanged 5-0 PVDF suture. The flange is positioned at the
level of the suture hole (yellow arrowhead).

300 um). While there is minimal resistance when pulling the suture, the occlusion is secure and does not dislodge
even under significant manual pressure. (Figure 3)

4) Implantation: The surgery proceeds with a conjunctival incision and dissection of Tenon’s capsule tailored to the
size of the GDD, followed by implant fixation and tube insertion. For tube placement and to prevent exposure,
rather than creating a scleral flap or utilizing a preserved scleral patch, the author prefers a scleral tunnel technique
reported by Tanito M et al.'*

5) Venting Slits (Sherwood Slits): Prior to insertion into the anterior chamber, venting slits (Sherwood slits) are
created anterior to the occlusion point to allow for a controlled amount of aqueous filtration during the early
postoperative period while the main lumen is occluded. Using 80 or 9—0 suture needle, fenestrations are made
through the tube wall. This step is essential to prevent early postoperative IOP spikes, as the JFC method provides
complete occlusion of the main lumen.

6) Externalization: After the tube is inserted into the anterior chamber or ciliary sulcus (posterior chamber) or pars
plana (vitreous cavity), the external portion of the 5-0 suture is passed through the scleral tunnel and externalized
near the limbus, leaving a small portion exposed subconjunctivally or transconjunctivally to facilitate easy removal
one to two months postoperatively. (Figure 4) This externalization method mimics the technique described by
Mieno H et al for PreserFlo MicroShunt implantation, in which a 10-0 nylon suture is minimally exposed at the
corneal limbus; reference to their study is recommended.'> However, unlike Mieno’s technique, the stent suture
used here is thicker. Therefore, a key step is to slightly widen the fornix side of the scleral tunnel with the bevel of
the 5-0 PVDF needle (or the bevel of a 25G needle) to prevent the flange from catching during removal. Figure 4
shows the intraoperative view at the final stage of the procedure, immediately before conjunctival closure

Results

The JFC method was successfully implemented in the index case. Preoperatively, the intraocular pressure (IOP) was

36 mmHg under 4 types of glaucoma medications. Intraoperatively, the flanged 5-0 PVDF suture provided immediate

and watertight occlusion of the Ahmed ClearPath tube. The intraluminal plug withstood physiological and supraphysio-

logical irrigation pressures without dislodgement. The preparation time for the JFC assembly was only several minutes.
Postoperatively, the patient was managed with a standard regimen of 0.5% Moxifloxacin and 0.1% betamethasone eye

drops four times daily. On the first postoperative day, the IOP was 17 mmHg, and the anterior chamber remained deep
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Figure 4 Intraoperative view immediately prior to conjunctival closure. The black dotted arrows indicate the extent of the ripcord placed within the scleral tunnel. The
suture is exposed at the limbus to facilitate easy removal 4 to 8 weeks postoperatively.

and stable, equivalent to the preoperative state, with no signs of hyphema, fibrin, or significant intraocular inflammation.
During the follow-up period, the IOP remained stable at 15 mmHg on day 3, 22 mmHg at 1 week, and 19 mmHg at
4 weeks postoperatively. Postoperative hypotony was not observed during the early postoperative period, confirming the
efficacy of the intraluminal occlusion. The anterior chamber remained deep and stable Throughout the follow-up period,
the conjunctiva covering the externalized 5—0 suture exhibited only mild focal injection, with no evidence of suture-
related erosion, exposure, or infection. At 4 weeks postoperatively, after encapsulation of the plate was presumed, the
externalized suture was easily removed at the slit lamp under topical anesthesia without complications. The flange passed
smoothly through the widened scleral tunnel tract. Following removal, IOP reduction was achieved; from 19mmHg to
9-12mmHg confirming the patency of the tube. While these findings demonstrate the successful surgical implementation
and initial feasibility of the JFC method in this specific case, they should be interpreted as a preliminary proof-of-concept
rather than a definitive clinical validation.

Discussion

The management of early aqueous outflow in non-valved GDDs represents a critical challenge in glaucoma surgery. The
JFC method addresses the fundamental limitations inherent in current flow-restriction techniques by eliminating external
compressive forces on the GDD tube.

Conventional methods, including absorbable suture ligation and ripcord techniques, rely on circumferentially con-
stricting the silicone tube.* This mechanism creates iatrogenic risks such as tube laceration, kinking, and permanent
luminal distortion, which can compromise the long-term function of the device. By utilizing an intraluminal plug, the
JFC method may offer a potential improvement in procedural safety by avoiding external compression. Furthermore, the
JFC method offers a high degree of predictability and control. Unlike the unpredictable hydrolysis of polyglactin
sutures,’ the JFC method provides the surgeon with precise temporal control over the initiation of flow, similar to
ripcord techniques,’ but without the antecedent risks of a compressive ligature.

The choice of suture material is pivotal to the success of this technique. We utilized PVDF (polyvinylidene fluoride)
sutures, which are widely used in vascular surgery and recently popularized in ophthalmic surgery for intrascleral IOL
fixation, which often use IOLs whose haptics are made of PVDF.” PVDF possesses superior resistance to biodegradation
compared to polypropylene, ensuring that the flange remains mechanically stable and does not become brittle or fracture

Clinical Ophthalmology 2026:20 https: 5



Numa et al

during the indwelling period.'®'” This stability is crucial for ensuring smooth, atraumatic removal of the cord weeks or
months after surgery.

Suture diameter is defined by the United States Pharmacopeia (USP) standards: 4-0 sutures range from 150 to
199 pum, 5-0 from 100 to 149 pum, and 60 from 70 to 99 pum. In this benchtop study, we evaluated CROWNJUN Asflex
Sutures (PVDF; KONO SEISAKUSHO Co., Ltd., Chiba, Japan) and PROLENE sutures (polypropylene; Ethicon US
LLC, Somerville, NJ, USA). We created flanges on 4-0, 5-0, and 60 sutures and assessed their occlusion efficacy and
withdrawal resistance within the Ahmed ClearPath, which has an intraluminal diameter of approximately 300 pm. Our
trials indicated that for both PVDF and polypropylene, the flanged 5-0 sutures provided adequate occlusion while
allowing for smooth withdrawal without excessive resistance. Furthermore, we performed benchtop evaluations using
multiple units of both the Ahmed ClearPath and the Baerveldt glaucoma implant to assess the stability of the intraluminal
plug. In these trials, the flanged cord remained securely in place and did not dislodge once, even when subjected to high
manual irrigation pressures. While these benchtop results are encouraging, the potential for dislodgement in a dynamic
clinical environment cannot be entirely dismissed, and these findings must be viewed as a preliminary proof-of-concept.
Biomechanical studies regarding the intrascleral fixation of intraocular lens(IOL), such as those by Kronschlager et al and
Romero et al, reported a flange diameter expansion of approximately 2.2 to 3.0 times the original caliber of the PVDF
IOL haptics following thermal cauterization.'®'? Although caution is required as the forming process may differ between
sutures and haptics despite using the same PVDF material, extrapolating these findings to the current procedure suggests
that the use of 5-0 or 4-0 PVDF sutures is considered optimal. However, even among sutures of the same material and
USP classification, subtle variations in diameter may occur within the standardized ranges depending on the manufac-
turer. Therefore, we recommend that surgeons verify the compatibility of the specific sutures and non-valved glaucoma
drainage devices (GDDs) used at their respective institutions prior to clinical application.

In addition to its safety profile, the JFC method offers a significant economic advantage. It utilizes standard, readily
available surgical consumables (a 5-0 suture and a cautery device) without the need for expensive, specialized
intraluminal stents or complex valved devices. This cost-effectiveness makes it a potentially attractive option for
healthcare systems with limited resources.

The conceptual basis of this method is adapted from the well-established Yamane technique for sutureless intrascleral
TOL fixation.” The familiarity of many surgeons with creating a terminal flange using thermal cautery may facilitate
a shorter learning curve and wider adoption.

This study represents a pilot technical report with short-term follow-up, therefore has several limitations. While the
initial experience demonstrates excellent feasibility and safety, further prospective studies with a larger sample size are
warranted to validate the long-term efficacy and safety profile in a broader patient population. Potential complications
specific to this method, such as inadvertent cord dislodgement, infection, patient discomfort, corneal epithelial complica-
tions, or chronic inflammatory reactions, require further investigation. Furthermore, while our initial results are promis-
ing, the impact of an indwelling intraluminal cord on long-term tube patency and the potential for late-onset luminal
changes remain unknown. Moreover, the clinical success of this technique relies heavily on the patient’s ability to
cooperate with postoperative procedures. While the cord can typically be removed under topical anesthesia at the slit
lamp, the JFC method may be contraindicated in patients for whom slit-lamp manipulation is difficult, such as those with
advanced dementia or Down syndrome. In such cases, the inability to safely remove the flanged cord under local
anesthesia would pose a significant challenge, potentially requiring a return to the operating room for removal under
monitored anesthesia care. Therefore, careful patient selection is paramount to ensure the advantages of this surgeon-
controlled initiation of flow are realized.

Conclusion

The JFC method is a novel, feasible technique for temporary occlusion of non-valved GDDs. However, as this is
an ecarly-stage, single-case feasibility study, our findings primarily demonstrate the potential of this non-
compressive, intraluminal plug to eliminate iatrogenic tube damage while providing predictable, surgeon-
controlled initiation of aqueous flow. While this approach shows promise in improving the safety profile of non-
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valved GDD surgery, broader claims regarding its safety and efficacy require further validation in larger cohorts

with longer follow-up.
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