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Early bleb needling revision after glaucoma filtering surgery

Scientific Research Institute of Eye Diseases of the Russian Academy of Medical Sciences, 11 A,B, 
Rossolimo St., 119021, Moscow, Russian Federation

«No matter how perfectly a surgical filtering procedure is 
carried out, it can be jeopardized by inappropriate maneu-
vers or prescriptions during follow-up» — Peng Khaw [1].

Dr. Khaw is one of the top European specialists in glau-
coma surgery and co-author of the Moorfields Safe Surgery 
System that represents an integrated approach to trabecu-
lectomy. This system has gained a great popularity in Eu-
rope.

Indeed, postoperative management (topical agents as 
well as active manipulations with filtering bleb) prolongs 
the effect of glaucoma filtration surgery.

Topical steroids (usually as a fixed-dose combination 
with topical antimicrobial), topical non-steroid anti-in-
flammatory drugs and topical cycloplegic agents (useful in 
choroidal detachment) or glaucoma drops (to prevent post-

op IOP spikes due to reduced outflow of aqueous humor 
through the novel pathway) are essential components of 
perioperative care. Currently, the following drugs are used 
in ophthalmology.

Dexamethasone is a synthetic corticosteroid with an-
ti-inflammatory, desensitizing, and immunosuppressive ef-
fects. It suppresses inflammation by inhibiting the release 
of inflammatory mediators, reducing the number of mast 
cells, decreasing vascular permeability, and stabilizing cel-
lular membranes. The drug affects all stages of the inflam-
mation, i.e., it inhibits the synthesis of prostaglandins from 
arachidonic acid and the production of pro-inflammatory 
cytokines. Dexamethasone drops are prescribed 4 times a 
day for different periods depending on indications.

Non-steroid anti-inflammatory drugs (NSAIDs) de-
crease the activity of cyclooxygenase, an enzyme that is re-
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SUMMARY

Clinical case of early-onset cystic filtering bleb following trabeculectomy with sinusotomy is presented. Patient com-
plained of a discomfort in an eye in 4 weeks after the surgery. The prescribed eye drop regimen was followed irregularly. 
Thin, high, limited, and hyperemic cystic bleb was visualized on slit lamp examination. IOP was 27 mm Hg without any 
medical therapy. Anti-inflammatory (tobramycin / dexamethasone fixed combination) and glaucoma (brimonidine / timo-
lol fixed combination) therapy was prescribed. In a day, needling of filtering bleb with its wall destruction and sub-
conjunctival injections of dexamethasone, fluorouracil, and ranibizumab was performed (IOP was 20 mm Hg). The next 
day, filtering bleb flattened, hyperemia decreased, numerous conjunctival microcysts were visualized in the central zone. 
IOP reduced to 10.2 mm Hg. No choroidal effusion was identified by ophthalmoscopy and OCT. The patient continued 
to receive anti-inflammatory treatment. In two weeks, preventive needling with the same drugs was performed due to 
some increase of hyperemia. At the end of follow-up (week 4), filtering bleb was flat and diffuse, IOP was 13.2 mm Hg. 
Dexamethasone instillations (1 or 2 times a day) were prescribed for a month.

This case study describes a technique of functioning filtering bleb repair with its wall destruction and anti-inflam-
matory, cytostatic, and anti-VEGF agents injections to prolong the effect of glaucoma filtering surgery under excessive 
scarring.
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sponsible for prostaglandin synthe-
sis. Ophthalmic NSAIDs reduce in-
flammation and pain by inhibiting the 
generation and transmission of pain 
impulses along nerve fibers. In ear-
ly post-op period, NSAIDs are pre-
scribed 4 times a day.

When prescribing anti-inflam-
matory therapy, a surgeon anticipates 
maximum prolongation of hypoten-
sive effect due to the prevention of 
postoperative scarring in filtering bleb 
area. However, according to many in-
vestigators, absolute efficacy of mod-
ern glaucoma filtering surgery varies 
greatly.

Active early postoperative man-
agement including subconjunctival in-
jections of cytostatic and anti-VEGF 
agents into the bleb site, suture remov-
al (they can be lasered or cut, or pulled 
out), and mechanical revision of bleb 
walls and subscleral space in the course 
of needling, is a characteristic tendency 
of current ophthalmology.

When analyzing recent data on 
the efficacy of glaucoma surgery, one 
can speculate about a novel prin-
ciple of its assessment by count-
ing the number of the above-men-
tioned procedures required to con-
trol IOP. Therefore, at the end of fol-
low-up mean IOP is similar in all 
study groups but the efforts applied 
to achieve this result differ. This is the 
key principle of glaucoma surgery as-
sessment.

Let us describe briefly the above-
mentioned techniques and pharmaco-
logical agents.

Bleb needling revision is performed with 27-gauge or 
30-gauge needle. This procedure that re-establishes aque-
ous humor outflow through the novel surgical pathway is 
included in the Standards of specialized medical care in 
glaucoma.

Bleb needling can be performed in the early or late pe-
riod following the original glaucoma surgery. Early nee-
dling (within the first weeks post-op) with cytostatic and 
anti-inflammatory agents prevents significant scarring. 
Late needling mechanically breaks up fibrotic tissue that 
limits bleb surface area. There are two types of bleb nee-
dling revision, i.e., subconjunctival (sub-Tenon’s) needling 
and subscleral flap needling.

Cytostatic agents, fluorouracil (FU) and mitomycin C 
(MMC), are commonly used in clinical practice as well.

Mitomycin is an anti-cancer drug 
isolated from Streptomyces caespito-
sus that finds its use in complex che-
motherapy. This off-label agent is not 
approved for ophthalmology. It pre-
vents excessive scarring following 
glaucoma surgery due to the inhibi-
tion of the whole cycle of fibroblast 
proliferation and collagen synthesis. 
MMC is given intraoperatively.

Fluorouracil (FU) is an anti-can-
cer antimetabolite drug. Its indica-
tions for use are similar to MMC. In 
ophthalmology, FU is used off-label as 
well. FU is considered to be 100-300 
times less potent and, therefore, less 
toxic than MMC. Subconjunctival in-
jections of FU are given postopera-
tively. The single dose does not exceed 
5 mg. The total dose may be up to 105 
mg. However, dose-dependent com-
plications limit the treatment course 
with 10 injections even in high risk of 
scarring [2, 3].

It is well-known that different iso-
forms of vascular endothelial growth 
factor (VEGF) play a role in inflam-
matory and reparative processes, e.g., 
VEGF165 stimulates angiogenesis, 
VEGF189 promotes fibroblast produc-
tion, and VEGF121 provides both ef-
fects. In addition, VEGFs increase 
vascular permeability [4-9] thus re-
sulting in plasma protein leakage and 
extravasal fibrin gelation [10]. Finally, 
thick scar fibrotic tissue with vessels 
forms in the surgical site.

Two anti-VEGF agents are com-
monly used in ophthalmology, main-
ly for the treatment of wet age-relat-

ed macular degeneration (AMD), i.e., ranibizumab / Lucen-
tis and bevacizumab / Avastin. Ranibizumab is approved for 
ophthalmology while bevacizumab is used off-label. Ac-
cording to many studies, bevacizumab efficacy is similar to 
ranibizumab, however, bevacizumab is much less expensive 
than ranibizumab.

These drugs can be used postoperatively following 
glaucoma surgery due to their potent anti-inflammatory 
activity. Currently, dozens of studies on bevacizumab in-
jections into the bleb site were published [11-13].

According to many data, postoperative injections of 
VEGF inhibitors into outflow pathways prolong hypoten-
sive effect [14-15].

The doses of anti-VEGF agents for the injection into 
the bleb site and for intravitreal administration are similar. 

Fig. 1. Cystic, thin-wall, high, limited, and 
hyperemic filtering bleb (hyperemia 26 %, 
true IOP 27 mm Hg), day 1.

Fig. 2. Filtering bleb after 2 days of topi-
cal treatment (no changes in hyperemia and 
true IOP).

Fig 3. Filtering bleb on the next day after 
needling revision (hyperemia 14 %, true IOP 
10.2 mm Hg).
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The recommended dose of bevacizum-
ab (concentrate for solution for infu-
sion, 100 mg / 4 ml) is 0.05 ml / 1.25 mg.

A number of investigators com-
pared hypotensive efficacy of VEGF 
inhibitors by different routes of ad-
ministration, i.e., intravitreal and in-
tracameral injection, injection into 
the bleb site (the latter two are pre-
ferred since they ensure targeted drug 
delivery to the site of potential scar-
ring), and subconjunctival injection 
(the most simple route). Maximum 
plasma concentration of the drug was 
detected following intravitreal admin-
istration. Hypothetically, this is corre-
lated with systemic side effects [16].

The dosages of cytostatic agents 
are of great importance due to their 
high cytotoxicity. According to the 
published data, bleb needling revision 
is usually performed with a solution 
that contains 5 mg of FU (5 %). How-
ever, many surgeons initially inject 
FU with an insulin 30-gauge needle 
peripherally to the bleb and then ap-
proach and puncture the bleb with a 
25-gauge needle. This technique min-
imizes the risk of drug entry into an-
terior chamber. Additionally, aqueous 
humor filtering from the bleb wash-
es out the drug from the site of its tar-
get administration. We utilize anoth-
er strategy and initially perform bleb 
needling revision and then inject the 
drug thus providing its maximum 
concentration in the filtering area. In addition, about 0.4 
ml of solution is accumulated in subconjunctival space near 
the dissected bleb. This prevents IOP fluctuations which are 
possible when needling revision is performed under ocu-
lar hypertension. When performing re-needling, we use 
half as many concentration of FU. Trypan blue for capsu-
lar staining (0.08 %) helps to visualize fluid distribution [2]. 
Trypan blue staining demonstrated that the drug occasion-
ally penetrates into anterior chamber. Nevertheless, this 
concentration is safe and induces no early or late-onset cor-
neal endothelium damage.

Mitomycin-augmented bleb needling revision is per-
formed much less frequently than FU-augmented proce-
dure, however, the experience with FU using is positive. 0.1 
ml (0.04 mg / ml) of the drug is injected subconjunctival-
ly with a 30-gauge needle which enters the conjunctiva ap-
proximately 5 to 10 mm from the bleb site. Following the 
injection, bleb needling revision is performed [17].

Most authors prefer to dilute cytostatic agents with sa-

line or water for injections and to pre-
scribe steroid drops every hour for 
the first 2 weeks. In Russia, such ste-
roid dosage regimen is uncommon 
since their use is considered to pro-
voke complications associated with 
cytostatic drugs, i.e., wound leakage 
and corneal epithelium decompensa-
tion. Therefore, direct dexamethasone 
injection into the bleb site regards as a 
more effective and safe steroid therapy.

According to some data, FU and 
bevacizumab could be added into a 
syringe with dexamethasone (up to a 
total volume of 0.4 ml). This complex 
treatment is highly effective, however, 
their compatibility is unknown. Addi-
tionally, subconjunctival administra-
tion of these drugs is off-label.

Regardless of a variety of exces-
sive scarring prevention measures, pa-
tient adherence (or compliance) is an 
important issue since «drugs don’t 
work in patients who don’t take them» 
(EGS Guidelines, 4th edition).

Here, we present a clinical case of 
bleb needling revision performed in a 
month after the initial glaucoma fil-
tering surgery in a patient who failed 
to follow the prescribed treatment.

CLINICAL CASE
81-year-old man presented with 

severe ocular discomfort in 4 weeks 
following sinus trabeculectomy with 
basal iridectomy for uncontrolled pri-

mary open-angle glaucoma. There were no associated ocu-
lar diseases (excepting immature cataract) nor eye surgery. 
The patient found difficulties in specifying the prescribed 
topical medications since he did not use them regularly.

Day 1. Primary exam, therapy prescribing
Cystic, thin-wall, high, limited, hyperemic filtering 

bleb which provoked ocular discomfort was seen under the 
slit lamp (see Fig 1). According to the Wurzburg bleb classi-
fication score (WSCS) that evaluates bleb vascularity, cork-
screw vessels, encapsulation, and microcysts, the total bleb 
score was 1 point (blebs with a WBCS of ≥8 points are as-
sociated with a good prognosis) [18].

Conjunctival vessels were dilated and tortuous and have 
a corkscrew-like appearance. The degree of conjunctival red-
ness which was evaluated using «Hyperemia-3» software (av-
erage redness intensity was calculated as the percentage of 
the red channel of RGB image) was 26 % [19]. At this term, 
conjunctival hyperemia normally averages about a 10-13 %.

Fig 4. Conjunctival microcysts at the bleb 
site. Microcysts appear as tissue irregular-
ities in thin semitransparent conjunctiva 
above the accumulation of aqueous humor.

Fig 6. Filtering bleb, final exam in 4 weeks 
(hyperemia 8 %, true IOP 13.2 mm Hg).

Fig. 5. OCT, the next day after needling re-
vision (RTVue-100, Optovue, Fremont, CA).
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IOP measured by pneumotonometry was 27 mm Hg. 
No glaucoma drops were used.

According to F.  Grehn, these clinical findings are the 
indication for active topical anti-inflammatory therapy and 
bleb needling revision with cytostatic agent and VEGF in-
hibitor. However, needling revision under the ocular hy-
pertension could be accompanied by subconjunctival fluid 
leakage and anterior chamber flattening. This results in cil-
iochoroidal effusion which complicates further activation 
of aqueous humor outflow. In these instances, pre-treat-
ment with topical beta blockers and topical carbonic anhy-
drase inhibitors is prescribed. The lack of hypotensive ef-
fect requires oral carbonic anhydrase inhibitors (acetazol-
amide).

The patient was prescribed with a fixed-dose combina-
tion of timolol and brinzolamide (Azarga® eye drops) and 
anti-inflammatory topical drugs (Tobradex® and Nevanac® 
3 times a day).

Day 3. Exam, needling revision
Two days later, no visible improvements were observed, 

however, IOP decreased from 20 to 27 mm Hg (see Fig. 2).
Considering that IOP was fairly controlled, bleb nee-

dling revision with its lateral wall dissection and subcon-
junctival injection of dexamethasone, FU, and ranibizum-
ab near to the bleb site was performed. The procedure was 
accompanied by subconjunctival fluid leakage and anterior 
chamber flattening. To avoid further complications, cyclo-
plegic agent (Cyclomed®) 2 times a day was prescribed. An-
ti-inflammatory treatment was proceeded whereas hypo-
tensive therapy was discontinued.

Day 4. Exam, therapy correction
The day after the needling revision the bleb was more 

flat and diffuse and less hyperemic. WBCS was 7 points, 
conjunctival redness decreased from 26 % to 14 % (see Fig. 
3). Anterior chamber depth was of normal value, true IOP 
was 10.2 mm Hg.

Slit lamp examination revealed multiple solid conjunc-
tival microcysts in the most prominent area of filtering 
bleb on the next day after the procedure (see Fig. 4). These 
non-tissue sub-epithelial structures are not detected under 
normal conditions. It is hypothesized that microcysts are 
filled with aqueous humor which enters them due to its ac-
tive movements in subconjunctival space. When evaluating 
long-term hypotensive effect, microcysts are considered as 
a good prognostic factor [20].

No choroidal effusion was identified by ophthalmos-
copy with the pupil dilated. Posterior segment OCT (RT-
Vue-100, Optovue, Fremont, CA) was performed to reveal 
choroidal folds. Macular Cross-line scan detected neither 
structural defects, retinal and choroidal folds nor intraret-
inal fluid (see Fig. 5). This enabled to discontinue cyclople-
gic therapy leaving anti-inflammatory eye drops only.

The patient was examined twice during the next ten 

days, no visible changes in the parameters under control 
were observed.

Week 2. Preventive re-needling
In 2 weeks following the needling revision, conjuncti-

val redness slightly increased due to the dilation of large ve-
nous vessels. IOP level was 12.1 mm Hg. To maintain hy-
potensive effect and to avoid further excessive scarring, re-
needling with the above-mentioned drugs and bleb wall de-
struction was performed. Eye drop regimen was the same 
(Tobradex® + Nevanac®).

Week 4. Final examination
The patient was examined three times between week 2 

and week 4, no negative changes were observed. Five weeks 
later, bleb status was considered favorable to prognosis 
(WBCS was 9 points, conjunctival redness was 8 %) (see Fig. 
6).

The patient reported no ocular discomfort. IOP was 
13.2 mm Hg. This case could be interpreted as a refracto-
ry one, therefore, topical steroid therapy (Maxidex® one or 
two times a day) was continued within the next month. The 
treatment was self-discontinued due to the forced depar-
ture for domestic reasons.

DISCUSSION
Pathologic processes in subconjunctival space follow-

ing the surgery are well-studied. Classic reparation with 
acute inflammation, proliferation and tissue remodeling 
develops in this site [21, 22].

On the next day after the surgery, hemostasis at the 
surgical site is secured. Active autoimmune inflammation 
resolves by the end of the first week. Migration and pro-
liferation of subconjunctival fibroblasts are maximum on 
day 3-5 and gradually decrease by the end of the first week. 
Collagen matrix synthesis (maximum on day 7) may con-
tinue up to 2 months [23].

Therefore, it is obvious that the first 7 days are critical to 
the healing since active anti-inflammatory and anti-scarring 
processes may significantly impact hypotensive effect.

Patient non-compliance as well as inadequate preven-
tion of excessive scarring in the early postoperative period 
may subsequently reduce hypotensive effect.

If aqueous humor drains through the scleral flap, scar 
tissue forms around the trabeculectomy site (so-called ring 
of steel) in 3-4 weeks after the surgery. This ring-shaped fi-
brosis restricts filtering bleb and results in late IOP eleva-
tion. By this time the injections of steroids and cytostatic 
agents near to the bleb site without bleb wall destruction 
will have no effect.

However, bleb needling revision without drug admin-
istration cannot provide long-term IOP lowering since the 
third through fifth postoperative weeks are a «hot» inflam-
matory reparative period which requires active anti-in-
flammatory therapy.
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Modern international standard of glaucoma filtering 
surgery includes intraoperative use of cytostatic agents [1] 
and active early postoperative management, i.e., increas-
ing steroid eye drops use in the presence of significant vas-
cularity and corkscrew vessels, subconjunctival FU injec-
tions for encapsulated filtering bleb with corkscrew vessels, 
VEGF inhibitors use for excessive vascularity [Grehn  F., 
2014].

Despite common recommendations on dosages, routes 
of administration, and adjustment of topical drug dosag-
es, individual clinical cases are unique by subconjunctival 
space anatomy, postoperative autoimmune inflammation 
intensity, and outflow pathways topography. Considering 
this, clinicians began to develop custom approach to pro-
long hypotensive effect in each patient.

Bleb needling revision following glaucoma surgery is 
introduced into clinical practice of Research Institute of 
Eye Diseases (Russian Academy of Medical Sciences) being 
an essential part of postoperative management. Hundreds 
of procedures are performed each year.

In the case described above, complex needling with 
mechanical bleb wall destruction and subconjunctival in-
jections of anti-inflammatory and cytostatic drugs was per-
formed.

On day 1, topical anti-inflammatory and hypotensive 
therapy as a part of preparation for needling revision was 
prescribed since filtering bleb was considered inflamed and 
hyperemic with significant early scarring.

Medication choice for postoperative ocular hyperten-
sion is of great importance as well. In primary patients, 
prostaglandin analogs are first-line drugs due to their ef-
ficacy and safety. However, these agents are known to di-
late conjunctival vessels. In early post-op period, this effect 
is undesirable and promotes plasma transudation into sur-
rounding tissues. This stimulates reparative processes in fil-

tering bleb site but also provokes macular edema when IOP 
is relatively low. Pilocarpine, a drug that increases vascular 
permeability, should be avoided for the same reason. Top-
ical carbonic anhydrase inhibitors (if necessary, combined 
with beta blockers) are the drugs of choice. When multiple 
drops are used, fixed-dose combination is recommended. 
We prefer a drug with optimal pH which provokes minimal 
eye irritation (Azarga®). These aspects should be considered 
when prescribing complex anti-inflammatory therapy.

In relatively normal IOP, the destruction of junctions 
between sclera and conjunctiva with a needle makes filter-
ing bleb more diffuse. Dexamethasone injection (0.4 ml) 
forms a large cavity for aqueous humor drainage and pro-
vides anti-inflammatory effect. FU inhibits fibroblast pro-
liferation and collagen synthesis thus decreasing reparative 
processes.

Anti-VEGF treatment has both an early and late ef-
fect. On the first day after the injection, the drug normal-
izes microcirculation by reducing vascular permeability. 
As a result, conjunctival redness decreases. This effect lasts 
up to 2 weeks. If the inflammation is still in progress, par-
tial dilation of larger venous capillaries is observed. In this 
case, subconjunctival injection may be repeated. This re-
sembles the principles of anti-VEGF therapy for wet AMD 
that involves repeated intravitreal administrations of the 
drug [24-26]. Late effect is the inhibition of VEGF189 and 
VEGF121 which results in fibroblast production decrease.

In refractory cases, long-term (for 4-5 months) instil-
lations of steroid eye drops are recommended by Europe-
an experts.

Therefore, current armamentarium of glaucoma man-
agement includes a number of techniques and medications. 
Their appropriate use significantly increases the efficacy of 
modern glaucoma filtering surgery.
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