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A B S T R A C T   

Purpose: To describe two surgical techniques for removing Baerveldt-350 Glaucoma Implants (BGI-350). 
Observations and plan: A 91-year-old female with history of bilateral BGI-350s and prior history of tube associated 
endophthalmitis in the left eye requiring tube removal and resultant phthisis was referred for tube erosion and 
hypopyon in the right only-seeing eye, and we recommended tube removal. On exam, the left phthisical eye still 
had a BGI-350 plate attached under the lateral rectus muscle by one anchoring stalk, as it had not been fully 
removed previously, and the patient recalled severe pain during attempted tube removal in the left eye. We 
performed concurrent removal of both BGI-350s under general anesthesia. We describe a surgical technique for 
removing a BGI-350 when the conjunctiva does not need to be spared for future surgery. We also present a 
second case of BGI-350 removal with a different technique that aims to spare the conjunctiva for future surgery. 
Conclusions and importance: BGI-350s can develop complications requiring repositioning, revision, or removal. 
Improper removal of BGI-350s can lead to patient discomfort and future complications. We highlight two 
different techniques to remove a BGI-350, depending on whether the conjunctiva is intended to be spared for 
future surgery or not. With either technique, we advocate for general anesthesia and a posterior scleral traction 
suture to provide patient comfort and optimal exposure of the surgical field.   

1. Introduction 

Baerveldt-350 glaucoma implants (BGI-350), a common surgery for 
lowering intraocular pressure, may develop complications requiring 
repositioning, revision, or removal.1,2 Although tubes are typically 
tunneled through sclera and covered with patch grafts (donor sclera, 
cornea, or pericardium), postoperative tube exposure and erosions have 
still been reported to occur in 2–7% of patients and exposure rates are 
similar in various patch graft materials.3,4,5 If a tube-associated infection 
results, the tube may need to be repositioned or removed.3 It can often 
be technically challenging to remove BGI-350s since the implant’s 
“wings” are meant to be positioned under two adjacent rectus muscles 
and the plate becomes encapsulated over time.1 The BGI-350’s plate has 
six holes, two anterior holes for suture fixation to the globe, and four 
posterior holes along the length of the plate, two of which are in the 
wings under the muscles. A fibrous stalk grows through each of the six 
holes, and the four through the plate promote a lower-profile bleb. All 6 
fibrous stalks must be identified and severed in order to completely 

remove a BGI-350 plate. 
The purpose of this report is to describe various surgical strategies 

and techniques for safely and completely removing BGI-350s. The first 
strategy is demonstrated via an illustrative case of a patient who un-
derwent bilateral BGI-350s by an outside glaucoma specialist and sub-
sequently developed sequential tube erosions and tube-associated 
infections in both eyes necessitating complete implant removal in both 
eyes. The second strategy is demonstrated via an illustrative case of a 
patient who underwent a same-quadrant exchange of a BGI-350 to an 
Ahmed FP7 for hypotony as well as a need to reposition the tube tip from 
the anterior chamber to the ciliary sulcus. The current literature does not 
adequately address surgical techniques for BGI-350 removal in these 
clinical situations. 

2. Case presentation #1 

A 91-year-old African American pseudophakic female with history of 
severe primary open angle glaucoma in both eyes and bilateral BGI-350 
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implants was referred by her retina specialist for tube erosion in the 
right eye. Records indicate that her left eye had developed tube- 
associated endophthalmitis several years ago, underwent removal of 
the BGI-350, and became NLP and phthisical. 

On presentation, the right eye had a visual acuity of 20/60, and the 
intraocular pressure was 10 mmHg on 3 topical IOP-lowering medica-
tions. There was a superotemporal BGI-350 with the tube tip in the 
anterior chamber, and the conjunctiva was eroded over the tube at its 
insertion site 1–2mm behind the limbus. There was no visible scleral or 
corneal patch graft. The cornea was clear. The anterior chamber was 
deep with 4+ cell and a 0.5mm hypopyon. There was no vitritis, the 
retina was attached, and the referring retina specialist had already 
administered intravitreal antibiotics. Given her monocular status and 
previous history of tube-associated endophthalmitis in the fellow eye, 
we recommended urgent removal of the BGI-350 from the right eye. 

On examination of her phthisical left eye, it was discovered that 
there was still a BGI-350 plate in the superotemporal quadrant attached 
to the eye by a single anchoring stalk under the lateral rectus muscle. 
The rest of the plate, including the wing that was originally under the 
superior rectus muscle, was superficial to the conjunctiva, and five of the 
six anchoring stalks in the plate appeared to have been severed. The tube 
appeared to have been “unplugged” from the eye and amputated from 
the plate. The operative report from the surgery to remove the tube from 
the left eye was not available. Upon further questioning, the patient 
reported that she remembers being awake under mild sedation during 
the tube removal surgery for the left eye and it was extremely painful, 

which we hypothesize may have contributed to its incomplete removal. 
We recommended concurrent removal of BGI-350 plate from the left 
eye. Surgery on both eyes was performed under general anesthesia. 

Video 1 and Video 2 demonstrate the surgery to remove the BGI-350 
from this patient’s right and left eye, respectively. 

This patient was adamant that she did not want any future tube 
implants, so the surgical approach to remove the BGI-350 prioritized 
efficiency rather than conjunctival sparing (Strategy 1). The conjunctiva 
was dissected off the tube at the limbus. The tube was “unplugged” from 
the eye, amputated from the plate, and the track was sutured with an 8- 
0 Vicryl (Ethicon, Raritan, NJ) on a BV needle parallel to, and directly 
through, the track. This step can alternatively be performed with a 
figure-of-8 stitch. A posterior scleral traction suture was placed. The 
conjunctiva, Tenons, and capsule were opened in a line overlying the 
BGI-350’s “ridge” with a full-thickness radial-relaxing incision in the 
middle of the plate, creating a T-shaped incision which provided access 
to both of the BGI-350’s two wings (Fig. 1A and B). The two anterior 
anchoring stalks were identified and severed. The four posterior 
anchoring stalks were identified, either by direct visualization for the 
central two stalks or with a blunt strumming motion for the two stalks 
under the rectus muscles, and subsequently severed, and the plate was 
removed (Fig. 1C). The conjunctiva was closed with interrupted sutures, 
and a watertight seal was not necessary. 

Post-operatively, the patient’s right eye remained in the 20/60 range 
without infection. As expected, the IOP increased after tube removal, so 
she underwent trans-scleral “slow burn” cyclophotocoagulation 20 days 

Fig. 1. Video stills highlighting key didactic points from the surgeries. A. When sacrificing the conjunctiva (Strategy 1), an incision was made in the conjunctiva 
directly overlying the ridge of the Baerveldt plate. B. A full thickness radial relaxing incision was made in the conjunctiva and capsule in between the two central 
anchoring stalks growing through the plate. C. Central anchoring stalk was identified and severed. D. When planning to spare the conjunctiva (Strategy 2), the 
conjunctiva was opened at the limbus. E. Two radial incisions were made in the BGI-350 capsule adjacent to the rectus muscles and connected to harvest a square- 
shaped piece of capsular tissue for later use as a patch graft. F. Anchoring stalk under the rectus muscle was identified using blunt strumming motion and severed. 
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later.6 The patient’s best corrected visual acuity remained 20/60, a 
repeat trans-scleral cyclophotocoagulation was performed 9 months 
later. By postoperative month 14 after the original tube removal surgery, 
the best corrected visual acuity was 20/50 (one line better than her 
presenting visual acuity), and the IOP was 10 mmHg on applanation on 
one IOP-lowering medication (preservative-free timolol). The left eye 
remained phthisical and comfortable without infection. 

3. Case presentation #2 

The second case is a 51-year-old monocular pseudophakic male with 
aniridia associated keratopathy and a prior BGI-350 in the anterior 
chamber in the right eye. There was hypotony, corneal failure requiring 
a planned future penetrating keratoplasty, and the retina was attached 
on B-scan. The cornea service requested for the IOP to be higher and for 
the tube tip to be repositioned to the ciliary sulcus to facilitate a future 
penetrating keratoplasty. A same-quadrant BGI-350 to Ahmed FP7 was 
performed, which is demonstrated in Video 3. 

Since this patient was to undergo the implantation of a new Ahmed 
FP7 in the same quadrant as the prior BGI-350, the surgical approach to 
remove the BGI-350 prioritized conjunctival sparing for planned future 
surgery (Strategy 2). The conjunctiva was opened at the limbus, with 
radial relaxing incisions superiorly and temporally (Fig. 1D). The tube 
was “unplugged” from the anterior chamber, amputated from the plate, 
and the track was sutured in the same manner as Strategy 1. A posterior 
scleral traction suture was placed. The conjunctiva and Tenons were 
dissected to reveal the BGI-350 capsule. The capsule was opened in a 
line directly along the BGI-350’s “ridge”. Two radial incisions were 
made in the BGI-350 capsule, adjacent to the rectus muscles, taking care 
to avoid the muscles. The two anterior anchoring stalks were identified 
and severed. The two anchoring stalks in the center of the plate were 
severed, and the radial incisions were connected to harvest a square- 
shaped capsular autograft (Fig. 1E).7 The remaining anchoring stalks 
under the rectus muscles were identified either by direct visualization or 
with a blunt strumming motion, and severed, and the plate was removed 
(Fig. 1F). Since this was a planned tube exchange, the new Ahmed FP7 
was implanted in this quadrant, and the capsule tissue from the prior 
BGI-350 was used as a patch graft for the new tube.7 The conjunctiva 
could not be reapproximated to the limbus without significant tension, 
so a conjunctival free graft from the contralateral NLP eye was harvested 
to aid with conjunctival closure; the patient had been consented for this 
in advance, since this was an anticipated possible issue. 

Post-operatively, the IOP rose as intended, the new tube was in the 
ciliary sulcus, and the patient transferred care to a different institution 
so long-term follow-up is not available. 

4. Discussion 

The surgical removal of Baerveldt-350 implants is often challenging. 
Through the presentation of two distinct cases, we showcase techniques 
for the safe and effective BGI-350 removal that add to the literature. 

In Case #1, the indication for BGI-350 removal was tube erosion with 
anterior chamber reaction and hypopyon in a monocular patient who 
had already suffered tube-associated endophthalmitis in the fellow eye 
with resultant NLP vision. There are numerous surgical strategies for 
managing tube erosion with associated infection. If there is no concern 
for plate infection and the intention is to attempt to salvage the function 
of the existing device, the tube can be “unplugged” from the eye, tucked 
into the subconjunctival space, and subsequently reinserted after the 
infection resolves.8 Alternatively, if the intention is not to salvage the 
function of the existing device, and the goal is to disinsert the tube from 
the eye as efficiently as possible, the tube can be “unplugged” from the 
eye and amputated from the plate, and the plate and its surrounding 
capsule can be left in place. However, the plate itself can potentially 
harbor an indolent infection even in the absence of frank injection or 
purulence. Leaving the plate behind can risk current or future infection 

spreading to the orbit, since orbital cellulitis associated with tube shunts 
has been reported both in the presence and absence of tube erosion.9,10 

Orbital cellulitis also carries a theoretical risk of infection spreading to 
the brain or blood stream, which has been reported in the setting of 
sinusitis or trauma,11–13 but has not yet been reported in the setting of an 
infected tube shunt. Finally, the most thorough option involves 
“unplugging” the tube from the eye and removing the entire tube-plate 
complex to eliminate any possible source of evolving infection. Since 
this patient had already suffered a blinding tube-associated endoph-
thalmitis in the fellow eye, she was strongly motivated to undergo 
complete removal of the entire tube-plate complex, and wished to avoid 
any future tubes in her only-seeing eye. 

There is a paucity of literature describing surgical techniques for BGI- 
350 removal. Morino et al. reported a case of Baerveldt removal in a 35- 
year-old patient with secondary glaucoma who had developed stra-
bismus after the Baerveldt implantation which was refractory to multi-
ple strabismus surgeries.14 The BGI was removed in combination with a 
lateral rectus resection for esotropia. In that case, incisions adjacent to 
the lateral rectus were employed to perform the muscle disinsertion. 
Both of our patients were monocular, so strabismus and diplopia were 
not a concern. Nonetheless, we aimed to avoid disrupting or injuring the 
rectus muscles with our BGI-350 removal surgery. In general, we caution 
against cutting too close to the rectus muscles when removing a 
BGI-350. In the absence of strabismus concerns, if exchanging a BGI-350 
for a smaller device (e.g. BGI-350 to Ahmed, BGI-350 to BGI-250, 
BGI-350 to ClearPath 250, etc.), there would be no reason to disturb 
the portion of the capsule that is under the rectus muscle, since the 
capsule retains the shape of the original plate and provides ample width 
for the insertion of a smaller device in the same quadrant. When 
exchanging a BGI-350 to an Ahmed, as in Case #2, the Ahmed is longer 
in the anterior-posterior direction which requires that the posterior 
cul-de-sac of the BGI-350 capsule be incised or removed so the new 
Ahmed can be positioned far enough posteriorly. 

Conversely, there may be instances when exchanging a smaller de-
vice for a larger device is warranted (e.g. Ahmed to BGI 350). Our group 
published a report describing the surgical technique for performing a 
same-quadrant Ahmed to Baerveldt-350 exchange.15 While the overall 
techniques and principles are similar to the Baervelt-350 to Ahmed ex-
change shown in Case #2, a notable distinction is the difference in the 
width of the two devices. When exchanging an Ahmed for a BGI-350, the 
surgeon must ensure that the capsule next to the rectus muscles is 
carefully dissected off the bare sclera and muscle edge so that the new 
BGI wings can be tucked under the muscles. There is a theoretical risk of 
injuring the rectus muscles and causing strabismus. Even if the muscle is 
not directly injured, there is still a potential risk of restrictive strabismus 
due to fibrosis near the rectus muscles. 

In conclusion, when removing BGI-350s, we advocate for general 
anesthesia and a posterior scleral traction suture to provide optimal 
exposure of the surgical field. If the goal is to remove the tube and there 
is no intention to return to the same quadrant for subsequent surgery, 
then it may be advantageous to open the conjunctiva and capsule with a 
T-shaped incision directly over the plate (Strategy 1). Conversely, if the 
goal is to preserve the quadrant for another future tube, it may be ad-
vantageous to open the conjunctiva at the limbus to keep the conjunc-
tiva in one continuous sheet and open the capsule with two radial 
incisions adjacent to the two rectus muscles (Strategy 2). These surgical 
techniques are useful in various clinical scenarios when BGI-350 
removal is indicated. 

5. Patient consent  

• Patient #1: The patient consented to publication of the case in 
writing.  

• Patient #2: Consent to publish the case report was not obtained 
because the patient has transferred care elsewhere. This report does 
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not contain any personal information that could lead to the identi-
fication of the patient. 
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