
Glaucoma Surgery: 
What is Glaucoma Surgery?
There are several types of glaucoma surgery.  Glaucoma surgeries are reserved for patients with disease where 
the pressure cannot be controlled sufficiently to prevent ongoing damage to the optic nerve with medical and 
laser therapy alone.  All types of glaucoma surgery create a full thickness hole in the eye that allows fluid from the 
front of the eye to drain from inside the eyeball through the sclera (white part of the eye) to the subconjunctival 
space (the space under the clear skin on the eyeball).   All surgeries require significant post-operative activity 
restrictions.  No surgery “cures” glaucoma but many can reduce the eye pressure to very low levels for many 
years and prevent worsening of the glaucoma. All surgeries have a risk of not lowering the pressure sufficiently 
(with the risk of ongoing glaucoma damage), lowering the pressure too much (causing blurry vision and other 
possible complications), cataract formation and vision loss.  There are some risks unique to each surgery 
(Implants such as Ahmeds and Baervedlts can cause double vision and erode through the skin of the eye while 
trabeculectomy surgeries can leak and require surgical revisions).  All glaucoma surgeries have a small but lifelong
risk of infection.  Because bacteria can quickly move from the outside of the eye to the inside of the eye through 
the surgical hole made in these surgeries, minor symptoms of irritation and conjunctivitis should be urgently 
evaluated in patients after glaucoma surgery to ensure the infection is not moving from the surface to inside the 
eye and start any necessary treatments. 

Trabeculectomy: 
Trabeculectomy was one of the first surgeries developed for glaucoma, 
and (with some surgical updates over time) remains the most effective 
surgery for pressure reduction available.  In a trabeculectomy, the skin 
of the eye (conjunctiva) is pulled back so a small trap door can be 
made in the white part of the eye (sclera).  A full thickness hole into 
the front part of the eye is then made under this trap door.  The trap 
door is then loosely sutured back in place to control the amount of 
fluid that leaves the eye and the skin of the eye is closed.  The fluid 
that drains from the eye makes a small elevation on the surface of the 
eye (called a bleb) under the upper eyelid that is usually not visible.  
The post-operative management of trabeculectomy is the most labor 
intensive of all glaucoma surgeries for both the doctor and patient.  
This period typically includes weekly follow-up for 1-2 months with 
possible suture adjustments using a laser and possible injections of 
anti-scarring medication to the surface of the eye (if the trap door 
scars all the way down, fluid will not be able to get out of the eye and 
the surgery will fail to control the eye pressure). Additionally, it has 
some of the most restrictive post-operative activity limitations with no 
bending, lifting or straining for up to two months.  At the same time, it 
is the most effective surgery for controlling eye pressure and allows 
the most options available for future surgeries (Unfortunately patients 
who are young at the time of their first surgery or have especially 
aggressive glaucoma may need multiple glaucoma surgeries in their 
lifetime). 



Ahmed Valve Shunts:
An Ahmed valve is a type of implant that can help control the pressure 
in the eye.  The valve consists of a tube and a connected plate.  The 
tube enters the front part of the eye and drains fluid from inside the 
eye to a plate that is attached to the surface of the eye.  The surgery is 
performed by opening the skin of the eye (conjunctiva), anchoring the 
plate into place, placing the tube in the front of the eye, covering the 
tube with a patch to reduce the risk it erodes through the skin of the 
eye and then closing the conjunctiva over the plate and tube.  The 
device has two flaps that make a sort of valve that is intended to 
reduce the risk of the pressure going dangerously low, though this is 
still possible. The Ahmed valve typically does not get pressure as low as 
trabeculectomy, but has a somewhat easier post-operative course that 
requires fewer visits and less lengthy activity restrictions (though there 
are still significant activity restrictions, usually for several weeks). The 
Ahmed valve is also especially useful in special types of glaucoma that 
have very high pressure, need immediate reduction and have a high 
risk of failing with trabeculectomy.  

Baerveldt Shunts: 
An Baerveldt shunt is another type of implant that can help control the 
pressure in the eye.  In many ways it is similar to an Ahmed valve. It 
also has a tube that enters the front part of the eye and drains fluid 
from inside the eye to a plate that is attached to the surface of the eye.  
The surgery is performed by opening the skin of the eye (conjunctiva), 
anchoring the plate into place, placing the tube in the front of the eye, 
covering the tube with a patch to reduce the risk it erodes through the 
skin of the eye and then closing the conjunctiva over the plate and 
tube.  However, unlike the Ahmed valve, the Baerveldt does not have a 
valve mechanism.  This ultimately allows the surgery to achieve a 
better pressure control than Ahmed valves, but makes the post-
operative period less predictable.  When the surgery is finished, the 
tube is initially tied off with an absorbable suture to block flow through 
the tube for several weeks and prevent the pressure from becoming 
too low.  The suture typically dissolves 3-8 weeks after surgery and the 
pressure lowers.  Because of this delayed effect, patients continue all 
of their glaucoma medications for several weeks after this surgery 
while monitoring to see if the tube has opened.  This surgery is 
especially useful in patients that need lower pressures than might be 
able to be achieved with an Ahmed valve but are poor candidates for 
trabeculectomy (often due to prior surgeries/scarring or some specific 
subtypes of glaucoma where trabeculectomy often fails)



Xen:
Xen implants are a relatively newer glaucoma surgery.  They 
are something of a cross between a traditional 
trabeculectomy and implants like the Baerveldt and Ahmed 
tube.  A Xen in an implant made of a tube without a plate 
attached.  The tube is narrow enough that it limits the 
amount of fluid that leaves the eye and may reduce the risk 
of pressure going to low after surgery.  Instead of draining to 
a plate, the tube drains directly to a space under the skin of 
the eye or conjunctiva (forming a bleb similar to 
trabeculectomy surgery).  One unique drawback of the Xen 
is the tube has a higher risk to get blocked by scar tissue and 
require a needling procedure to work well.  This procedure 
passes a needle through the skin of the eye (conjunctiva) 
into the bleb and physically breaks the scar tissue.  It can be 
done in clinic or in the operating room. 

Minimally Invasive Glaucoma Surgery: 
There are many types of minimally invasive glaucoma surgeries, but all have in common the fact that they are very 
different in risk/benefit profile compared with traditional glaucoma surgery.  These surgeries do not create a full 
thickness hole in the eye as a new way for fluid to leave the eye.  They either enhance outflow through the normal 
route, find another route out within the eye or reduce the production of fluid in the eye.   Because they do not 
make a full thickness hole in the eye, they do not have the same lifelong risk of infection as all the procedures 
above.  They also have very low risk of complications from low pressure.  However, these surgeries also have much 
less benefit in terms of pressure reduction.  In most patients, a good result would be similar to laser trabeculoplasty 
(seen handout “Laser Trabeculoplasty”) or a moderately effective eye drop.  In general, these surgeries are not 
powerful enough to control more severe glaucoma, but can help reduce medication burden in patients with less 
severe glaucoma.

Cyclophotocoagulation:
This laser procedure is not an incisional surgery.  A laser 
probe is placed on the white part of the eye (the sclera) and 
energy is directed to the muscle that produces the fluid 
inside the eye (the ciliary body).  The energy from this laser 
burns the ciliary body and reduces the amount of fluid 
produced to lower the pressure in the eye.  One drawback 
of this laser, is that the duration of effect may be shorter 
than the other glaucoma surgeries described in pages 1-2.  
Another drawback is the damage to the ciliary body causes 
a lot of inflammation inside the eye, which may cause the 
retina to swell and the vision to become blurry. For this 
reason, it is usually not a first line treatment in eyes with 
good vision.  It also has a small risk of burning too much of 
the ciliary body, which can cause the eye to become blind 
and shrink and a very small risk of causing the immune 
system to attack both eyes (including the unoperated eye). 


