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A B S T R A C T   

Purpose: A variety of removal methods have been reported for cases wherein MIRAgel-associated complications 
have occurred. Recently, Santorum et al. reported an aspiration method using a metal microcannula. Herein, we 
report a novel alternative approach using Yankauer suction catheter based on Santorum et al.‘s method. 
Observations: This retrospective case involved a 40-year-old Caucasian man with MIRAgel implant-associated 
swelling-related complications (strabismus and disfiguring mass effect), who underwent suction-assisted 
implant removal in January 2020 at Kyushu University Hospital. Surgery was conducted under general anes-
thesia with an incision made in the superior quadrant, and the degraded MIRAgel implant was aspirated using a 
Yankauer suction catheter instrument with its diameter adjusted to the space. At the one-month follow-up, there 
were no early postsurgical complications, and the retina remained completely attached. 
Conclusions: Yankauer suction catheter is a useful instrument for removal of MIRAgel scleral buckle implants. It is 
made up of polyvinyl chloride, which is safer and cheaper, and can be cut to adjust the instrument’s diameter 
according to the surgical field.   

1. Introduction 

In 1985, Tolentino et al. reported an episcleral hydrogel explant 
(MIRAgel, MIRA Inc., Waltham, MA) as an alternative to silicone buckles 
for the treatment of rhegmatogenous retinal detachment.1 The hydro-
philic sponge-like material could store an anti-infective agent if soaked 
in the anti-infective solution before implantation. This was believed to 
help reduce the incidence of scleral buckle infections. The buckle would 
swell slightly after surgery, and thus increase the buckling effect, which 
was believed to be desirable because theoretically, it helped keep the 
retina reattached. Despite these potential advantages, long-term fol-
low-up of cases for over 10 years revealed that the hydrolysis of the 
synthetic hydrophilic material leads to marked expansion of the sub-
stance, causing complications such as buckle extrusion and intrusion, 
eye motility disorder, and periocular infections, as well as significant 
cosmetic problems.2–4 

In 1992, the first adverse events related to hydrogel scleral buckles 
were reported.5 Although MIRAgel implants were removed from the 
market in 1995, patients continue to present with implant-related 
complications decades after surgery. When symptomatic swelling 

occurs, implant removal is the treatment of choice in cases with com-
plications, but is technically difficult due to the friability of the implant, 
severe scleral ectasia, and relatively high rate of redetachment after 
removal.2 Degraded hydrogel buckles pose additional challenges owing 
to their friable nature. The main challenge arises from the fact that 
degraded hydrogel material crumbles when manipulated, and any 
attempt to grasp or pull the buckle with forceps (as with silicone 
buckles) simply causes it to further separate. Currently, the most popular 
removal technique includes opening the conjunctiva and capsule over 
the entire length of the implant with subsequent pushing of the implant 
out of its capsule by means of squint hooks or similar instruments. 
However, residual fragments are often left behind with this approach, 
leading to the need for repeated removal procedures. Several alternative 
techniques and devices have been proposed, such as pulling on the 
implant with a cryoprobe or an aspiration device6,7 to assist in the 
pushing maneuvers, floating the implant out of the capsule with a 
balanced salt solution,8 or consolidating the implant with boric acid to 
facilitate its removal in one piece.9 However, the consistency also 
transformed from a soft, spongy, whitish, and compact material to a 
translucent, gel-like, cream-colored, friable material, making it 
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extremely difficult to remove. Recently, Santorum et al. reported a 
method using a metal micro cannula.7 However, because of the can-
nula’s uniform diameter, the suction efficiency may be insufficient, and 
the surrounding tissue may be damaged. Herein, we introduce a simple 
and safe method to remove extruded MIRAgel explants based on San-
torum et al.‘s method, reducing the risk of fragmentation and damage to 
surrounding tissues. 

1.1. Case presentation 

A 40-year-old Caucasian man presented with slowly progressive 
swelling of the upper eyelid and movement disorders in his left eye 
(Fig. 1A). Thirty years earlier, he had undergone a segmental episcleral 
buckle procedure to repair his retinal detachment. At the time of pre-
sentation, his best-correlated visual acuity was 20/50, and his intraoc-
ular pressure was 10 mmHg in the left eye. Slit lamp examination 
revealed a swollen MIRAgel implant extruding through the conjunctiva 
in the supranasal quadrant of the left eye (Fig. 1B). Fundus examination 
revealed buckle elevation in the superior part of the left retina. Orbital 

magnetic resonance imaging showed a 31× 12 mm supranasal mass 
pressing his left eyeball (Fig. 1C). Surgery was conducted under general 
anesthesia. A part of the buckle that had already extruded from the 
conjunctiva was removed through the existing wound. The conjunctiva 
and capsule around the implant were incised with scissors at the site of 
the maximal conjunctival bulge. Any non-absorbable scleral suture was 
cut and removed. The incision was made to expose the buckle. A 20-mm 
incision across the superior rectus muscle was made in the superior 
segment, and the degraded MIRAgel implant was aspirated using a 
Yankauer suction catheter instrument (Catalog No. 5040; COVIDIEN, 
Tokyo, Japan (0.87USD)) with the tip cut off and the diameter adjusted 
to the space (Fig. 2). A Yankauer suction catheter instrument was then 
used to aspirate the degraded hydrogel material directly without 
creating smaller pieces (Video). The vacuum pressure was set to − 500 
mBar on the collection canister, as previously reported.7 The wound was 
sutured with 8–0 PGA absorbale violet braided (MANI, Tochigi, Japan) 
after confirming the absence of scleral thinning or perforation. The 
capsule was irrigated with cefuroxime antibiotic solution. At the 
one-month follow-up, there were no early postsurgical complications, 
and the retina remained completely attached. 

Supplementary video related to this article can be found at htt 
ps://doi.org/10.1016/j.ajoc.2022.101470. 

2. Discussion 

MIRAgel implant removal is difficult because of their material, and 
often requires surgery. We present a novel use of the Yankauer suction 
catheter in MIRAgel removal surgery. The Yankauer suction catheter is a 
suction device used for clearing operative sites during various surgical 
procedures, including orthopedic surgery, and oropharyngeal secre-
tions.10,11 They are usually constructed from flexible polyvinyl chloride 
suction tubes, which are sterile and inexpensive. 

This device has proven to be useful for the minimally invasive fixa-
tion of the capsule surrounding the implant. Unlike other techniques, 
vacuuming efficiently separates the mobile from immobile parts 
detaching the implant without touching the eye wall. Recently, another 
suction device has been reported as a new method for removing MIR-
Agel.7 This suction device has a long metal shaft with a diameter of 3 
mm. The diameter of the Yankauer suction catheter suction tube is 4 mm 
as it is composed of polyvinyl chloride and can be cut and adjusted to 
any diameter. Moreover, the suction tube is less likely to damage the 
surrounding tissue. 

In conclusion, we have found that direct aspiration through a Yan-
kauer suction catheter facilitates the removal of MIRAgel scleral buckle 
explants. Instead of trying to grasp or luxate the friable material, it is 
removed in place via a vacuum. This instrument seems to be safer, faster, 
and easier to administer than other previously described methods. 

Although MIRAgel has been off-market, we still encounter patients 
previously treated with hydrogel buckles. These patients require 
MIRAgel-removal surgery. However, further studies with more cases 
and longer follow-up periods are needed to explore the advantages and 
limitations of this technique. 

Fig. 1. Clinical photographs and magnetic resonance imaging. (A) An external 
ocular photograph shows a swelling of the upper eyelid and the downward 
deviation of the left eye. (B) A clinical photograph shows a swollen MIRAgel 
implant extruding through the conjunctiva in the supranasal quadrant of the 
left eye. (C) Magnetic resonance imaging T2 coronal section shows a swelling 
MIRAgel compressing the eyeball downward. 

Fig. 2. A sterile, single use cuttable Yankauer suction catheter instrument. (A) 
This instrument is made of polyvinyl chloride with the diameter of 4 mm. (B) 
The tip is cut off and the diameter adjusted to the space. 
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Patient consent 

Written informed consent for the research and publication of this 
study and any accompanying images was obtained from the patients. 
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