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Abstract: A retrospective statistical study was done at the ophthalmology department of Tobruk 

Medical Center on all the patients who received intravitreal medication with Avastin (anti-VEGF 

(anti-vascular endothelial growth factor)) in the period between August 1
st
 and December 31

st
, 

2018. It is aimed to report the complications of the intravitreal injection (IVI) and how they were 

managed. Out of the 56 recorded patients, there were 32 (51.9 %) females, all the patients received 

multiple intravitreal injections, with a total number of 131 injections. The average age of the pa-

tients was 56.5 years (ranged from 40-70 years). The most common complications after intravitreal 

injection were subconjunctival hemorrhage (19%), discomfort/pain (13.7%), blurring of vision (6 

%), leaking at injection site (4.6%), floaters (3%), and increase intraocular pressure (IOP) in 

(13.7%). Six cases out of the eighteen that had high IOP received Diamox (Acetazolamide) Tab. 

250 mg one-two hours before the time of injection which did not prevent the post-injection spike of 

IOP and that was statistically not significant (P=0.09). Thirteen eyes (10 %) developed sudden loss 

of vision due to sudden increase in IOP immediately after the injection, and all the cases of the high 

IOP were managed by anterior chamber paracentesis and the vision also improved. Endophthalmitis 

was recorded in only one case (0.8%), at the third-day post intraocular Avastin injection, the causa-

tive microorganism was unknown and treated with intravitreal antibiotics (vancomycin) along with 

topical and systemic antibiotics and steroids, but the patient did not recover until pars plana vitrec-

tomy was done to him, and the patient recovered his preoperative vision. The patients who had 

glaucoma or rubeosis iridis suffered significantly (P = 0.01) from an increase in IOP levels (digital-

ly measured) after injection with Avastin, while most other patients who didn't have both patholo-

gies did not suffer from an increase in IOP. Concluded that despite Anti-VEGF has a dramatic ef-

fect on the quality of life by improving the central vision, it can cause serious complications that 

could be prevented by early diagnosis and treatment.     
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INTRODUCTION 

Sub-retinal neovascularization and pathologic 

ocular angiogenesis are common causes of 

progressive, irreversible impairment of cen-

tral vision, and dramatically affect the quality 

of life. Anti-vascular endothelial growth fac-

tor (anti-VEGF) therapy has improved the 

quality of life for many patients with age-

related macular degeneration, diabetic reti-

nopathy, and other ocular diseases involving 

neovascularization and edema. In these pa-

thologies, the inhibition of intraocular VEGF 

is the only therapy that can preserve vision. 

(Semeraro et al., 2015).  

Adverse events following intravitreal anti-

VEGF injections have no relation to underly-

ing ocular disease; Common complications of 

intravitreal injection (IVI) are injection site 

https://doi.org/10.54172/mjsc.v35i2.317
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discomfort, subconjunctival hemorrhage, vit-

reous reflux, transient intraocular pressure 

(IOP) elevation, and defective vision. The pa-

tient may also develop floaters, vitreous or 

retinal hemorrhage, and retinal detachment. 

(Frenkel et al., 2010). The most dreaded 

complications of intravitreal injection are en-

dophthalmitis and loss of vision. (Aiello et 

al., 2004).  

The intravitreal injection can cause an imme-

diate rise in intraocular pressure IOP (spike) 

that is not merely the result of added volume, 

but also for the properties of the injected 

drug. The sudden increased intraocular pres-

sure (IOP), due to various reasons, causes 

corneal edema and damage to the endothelial 

cells with optic nerve damage and can lead to 

significant loss of vision.  (Fang et al., 2006). 

Intraocular pressure spikes after intravitreal 

injections of Anti-VEGF are common, and in 

most cases transient, and usually return to 

baseline in a few minutes. (Qureshi et al., 

2016) The increase of the IOP may take 

longer to normalize in patients with glaucoma 

and need to be monitored. In patients who 

develop high IOP spikes, the use of ocular 

massage, topical IOP reducing agent, oral 

medication, and anterior chamber tap can be 

used as means to reduce IOP to prevent optic 

nerve damage and possibility central retinal 

artery occlusion. (Uyar, et al., 2019). In pa-

tients who have primary open-angle glauco-

ma or ocular hypertension, the intravitreal in-

jection is not considered a contraindication. It 

requires closer observation and the use of 

topical medical therapy. (Frenkel et al., 2010; 

Aiello et al., 2004). 

Post intravitreal injections endophthalmitis is 

a serious inflammation within the eye due to 

bacterial or fungal infection, including in-

volvement of the vitreous and/or aqueous 

humor. It usually causes irreversible damage 

to retinal photoreceptors that may lead to loss 

of vision, even with intensive medical and 

surgical management. The post intraocular 

injection’s endophthalmitis is rare. It ac-

counts for 0.03%-0.072% of all cases of anti-

vascular endothelial growth factor (VEGF) 

injection (Hoevenaars, et al., 2012; Park, et 

al., 2014). The most common causative or-

ganisms are Coagulase-negative-

staphylococci, Staphylococcus aureus, and 

Streptococci viridians. The post anti-VEGF 

injection endophthalmitis, in general, has a 

moderate visual outcome of 6/60 if managed 

properly in comparison with other types of 

endophthalmitis (Dhoot, et al., 2013; Solborg 

et al., 2013). 

Although matters have improved recently 

with fast diagnosis and better management of 

endophthalmitis, this disease is still serious 

and can lead to destructive complications to 

the eye that may be irreversible, and some-

times cause blindness. (Barry, et al., 2013). 

In most cases of post intravitreal endoph-

thalmitis, the bacterial endotoxins and other 

bacterial products appear to cause a direct 

cellular inflammatory effect. The inflamma-

tion is most often in the first 3-4 days after 

the operation. (Solborg, et al., 2013). The 

most commonly reported causes of endoph-

thalmitis after surgery are from the patient's 

conjunctival flora, contamination of sterilized 

instruments, disposable supplies, prepared 

solutions, surgical field, or the intraocular 

lens. (Dancer, et al., 2012; Damasceno et al., 

2015). 

Aim of the study: This article is intended to 

highlight important aspects of post-injection 

complications and how to deal with these 

complications to avoid the risk of a serious 

outcome, which may lead to permanent vi-

sion loss. 

MATERIALS AND METHODS 

A retrospective study was done through data 

collection from the Statistical office in Tobruk 

Medical Center. Statistical analysis was per-

formed using Microsoft Office Excel program. 

P-value ≤ 0.05 or a level of (95%) was consid-
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ered statistically significant. Unfortunately, the 

International Classification of Disease (ICD) 

codes are not used in Tobruk Medical Center. 

Data were collected from the files of 56 admit-

ted patients (131 eyes) in the period between 

August 1
st
 and December 31

st
, 2018; there were 

24 male cases (received 63 injections) and 32 

female cases (received 68 injections). The rec-

orded data included patient diagnosis, time of 

the injection, place of operation, clinical fea-

tures, complications soon after the time of in-

jection, and later at the first post-operative day, 

and method of management of these complica-

tions. All the cases received an intravitreal in-

jection of 2.5 mg/0.1 ml of Avastin with a 27 

Gauge needle, cleaning of periocular skin with 

10 % povidone-iodine solution, after 60 se-

conds the eyelids were retracted with a specu-

lum to avoid contamination by lashes, and top-

ical povidone-iodine 5 % was instilled into the 

conjunctival sac 2 min before the injection. All 

the IVIs were done by the same surgeon in the 

OT room in complete aseptic conditions. The 

site of injection was in the upper temporal ar-

ea. Routine prophylactic use of IOP-lowering 

medications with Diamox (Acetazolamide) 

Tab. 250 mg one-two hours before the time of 

injection was given to 52 patients. The ocular 

digital massage measurement of IOP was done 

after the anti-VEGF injection in all eyes. The 

fundus was observed by a direct ophthalmo-

scope to control the central retinal artery 

(CRA) perfusion. All the patients underwent 

anterior-chamber paracentesis and Fundus ex-

amination after the IVIs injections were ad-

ministered by the same treating ophthalmolo-

gist. 

RESULTS 

 

There were 56 patients with an average age 

of 56.5 years and ranged from (40-70 years). 

They received 131 injections, 68 (51.9%) of 

which were females. The indications for the 

Avastin injections were; exudative age-related 

macular degeneration (AMD), diabetic macular 

edema (DME), branch retinal vein occlusion 

(BRVO), and ocular ischemia (OI) which oc-

curs most of the time in patients with old age 

(table 1). 

 

Table:(1). The indications for the Avastin injections in 

the study group 

 

Diagnosis Avastin indication 
No. of total  injected 

eyes (injections) 

DME Cystoid macular edema 

 

125 

 

BRVO Cystoid macular edema 
3 

 

AMD 
Wet age-related macu-

lar degeneration 

 

2 

 

 

 

OI Rubeosis iridis 1  

DME; diabetic macular edema, BRVO; Branch retinal vein 

occlusion, AMD; Age related maculopathy, OI; Ocular ische-

mia 

 

In the present study, most of the cases with 

DME had cystoid macular edema (95.4%). 

Some of these patients were having other ocu-

lar pathologies as shown in table 2.  
 

Table:(2). Patients with other ocular pathologies 

associated with DME 

 

Total 

DME 

cases 

DME ass. 

with rube-

osis iridis 

DME ass. 

With COAG 

DME ass. With 

retinal neovascu-

larization 

  

125 9 5 7 

DME; Diabetic macular edema, COAG; Chronic open 
angle glaucoma. 

 

About 93 eyes (71%) developed 

complications because of the intravitreal 

injection. There were some transient and 

easily treatable complications that did not 

lead to dangerous or permanent insult to the 

eyes like subconjunctival hemorrhage, eye 

pain/ discomfort, floaters, and blurred 

vision. Other rare but serious complications 

such as endophthalmitis, vitreous 

hemorrhage, and transient loss of vision due 

to an acute increase in IOP at the time of 

injection were also recorded. Serious 
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complications, like retinal detachment and 

central artery occlusion, were not recorded 

in this study. (table 3). 

 

Table:(3).  Complications after intra ocular Avastin 

injection in the study group (93 out of 131 eyes 

(injection)) 

 

Complication Time in days 

of complica-

tions 

 after the in-

jections 

Number of 

eyes (%) 

with compli-

cations 

Gen-

der 

Subconjuncti-

val hemor-

rhage. 

Soon after 

injection 

25 pts. 

(19%) 

15  F 

10 M 

Discomfort/ 

pain 

First post 

injection day 

18 pts. 

(13.7%) 

10 F 

8  M 

Blurred vision First post 

injection day 

8 pts. 

(6%) 

4  F 

4  M 

Floaters First post 

injection day 

4 pts. 

(3 %) 

3 F 

1 M 

Increase IOP Day of injec-

tion 

18 pts. 

(13.7%) 

11 F 

7 M  

Sudden loss of 

vision 

Soon after 

injection 

13pts. 

(10%) 

7  F 

6  M 

Leak at site of 

injection 

Soon after 

injection 

6 pts. 

(4.6%) 

5  F 

1 M 

Endophthalmi-

tis  

Third day 

post the in-

jection 

1 pts. 

(0.8%) 

1  M 

IOP; Intraocular pressure. 

 

There was no statistical significance for the 

post-Avastin injection complications among 

gender (P = 0.46).   

 

There were eighteen eyes (13.7%) complicated 

with increase IOP post-Avastin injection (11 

females and 7 males), out of them; Six had re-

ceived Diamox (Acetazolamide) Tablet 250 mg 

one-two hours before the time of injection.  

Cases with glaucoma or rubeosis iridis had no 

statistically significant difference from those 

free from it (P= 0.09). In both groups, the rise 

of IOP was relieved with anterior chamber tap. 

 

Thirteen eyes (10%) developed a sudden in-

crease in the IOP on the operating table imme-

diately after the injection (digitally measured 

IOP showed hard resistance along with corneal 

edema and decrease vision), which resolved by 

anterior chamber tap. On the first postoperative 

day, all of them regained the baseline vision 

they had before the injection.  

The patients who had glaucoma or rubeosis 

iridis suffered significantly (P = 0.01) from in-

crease IOP (digitally measured) after injection 

with Avastin, while most other patients who 

didn't have both pathologies didn’t suffer from 

an increase in IOP. 

Endophthalmitis was recorded only in one eye 

(0.8 %) on the third day after the injection. The 

diagnosis of endophthalmitis was made clini-

cally (patient had severe pain, redness, de-

creased vision associated with hypopyon, and 

vitreous opacities detected by ultrasonogra-

phy). The patient was treated with intravitreal 

antibiotics (vancomycin) along with topical and 

systemic antibiotics and steroids, but he did not 

recover until pars plana vitrectomy was done to 

him.  
 

DISCUSSION 

 

The Needle Gauge for the intravitreal medica-

tion injection is not only important for patient 

comfort, but also for a safe injection procedure 

and efficient outcome. The most commonly 

used needle size ranges from 27 to 30 gauge. 

Pulido et al., (2007) confirmed that smaller 

scleral holes and less structural damage occur 

with decrease needles gauge, independently on 

the injection technique used, such as the tun-

neled or the perpendicular technique. Oztas, et 

al., (2016) reported the location of intravitreal 

medication should be made through the pars 

plana, between 3.5 and 4mm from the limbus; 

posterior to 4 mm can lead to an increased risk 

of retinal detachment, while a more anterior lo-

cation increases the risk of traumatic cataract 

formation. They also recommended avoiding 

injection in per sclerotomy areas, to prevent 

vitreous incarceration and a persisting scleral 

hole.  
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Tufan, et al., (2013) confirm the intravitreal in-

jection can be safely performed in 360 degrees 

through the pars plana. Patients who receive an 

injection of Avastin may experience less severe 

side effects related to the preparation proce-

dure. These side effects may include eye pain, 

subconjunctival hemorrhage, vitreous floaters, 

inflammation of the eye, and visual disturb-

ances. Other possible complications and side 

effects of the procedure and administration of 

Avastin, but not recorded in this study, include 

but are not limited to retinal detachment, cata-

ract formation, hypotony, permanent damage to 

the retina or cornea, and bleeding (Hoguet , et 

al., 2019). The volume change of the vitreous 

cavity may be the main reason for immediate 

IOP increasing after Anti-VEGF intravitreal in-

jections. The volume of the vitreous cavity in 

the human eye is approximately 4 ml, and the 

volume of Avastin injected into the vitreous is 

0.1 ml. Therefore, the increase in fluid volume 

of the vitreous cavity is 2.5% approximately, 

which may cause immediate IOP elevation 

(Song et al., 2016). Transient vision loss is a 

poorly understood complication of intravitreal 

injections, (Fang et al., 2006; Uyar, et al., 

2019) reported the increased intraocular pres-

sure (IOP) causes corneal edema and damage 

to the endothelial cells with optic nerve damage 

and can lead to significant loss of vision. Long-

term deformation can cause a significant effect 

on the endothelial function and it may result in 

endothelial dysfunction. (Fang et al., 2006) 

suggested high IOP may affect the function of 

the endothelial pump and induced corneal 

edema. It also reduces intraocular blood flow, 

induces hypoxia and oxidative stress and as a 

result, could damage the optic nerve. Transient 

IOP spikes mostly leave the healthy eye with-

out permanent damage to the vascular optic 

nerve. (Callegan et al., 2002) confirm the IOP 

has to be rigorously controlled in patients vul-

nerable to vascular optic nerve damage, which 

are patients with glaucoma as well as patients 

predisposed to anterior ischemic optic neuropa-

thy or retinal vein occlusion. It has been report-

ed that 13.7% of patients receiving intravitreal 

Avastin experienced an IOP rise (digitally 

hard) after the injection. Hollands et al., (2007) 

and Song et al. (2016) confirm the patients with 

a history of glaucoma sustained a rise of IOP 

with the loss of vision significantly high, sug-

gesting that glaucomatous eyes (higher risk 

eyes) should be identified before anti-VEGF 

injections and monitored carefully post-

injection for IOP spikes that can cause visual 

field deterioration. In this study, the 13 cases 

(10 %) which had a sudden loss of vision were 

all managed with paracentesis to reduce the 

high IOP. The vision was improved significant-

ly with no permanent vascular or optic nerve 

damage. Bertino (2009) showed that a combi-

nation of topical anti-glaucoma therapy and 

performing ocular decompression massages be-

fore the procedure significantly reduce IOP. 

Frenkel, et al., (2011) had reported that 

prophylactic medication did not prevent post-

injection IOP spikes. In the present study; the 

use of prophylaxis systemic Diamox Tablets to 

reduce intraocular pressure was statistically not 

significant (P = 0.09). Patients with and with-

out glaucoma showed a similar rate of IOP 

normalization.  

While the development of targeted molecular 

therapy to inhibit vascular endothelial growth 

factor (VEGF) has revolutionized the treatment 

and visual prognosis of highly prevalent retinal 

diseases such as diabetic retinopathy and age-

related macular degeneration, each intravitreal 

injection of these agents carries a risk of en-

dophthalmitis which can be visually devastat-

ing (Sachdeva et al, 2016). The post-IVI injec-

tion endophthalmitis is rare, accounting for 

0.03% - 0.072% of all cases of anti-endothelial 

vascular growth factor (VEGF) injections 

(Hoevenaars, et al, 2012; Park, et al, 2014). In 

most cases of post-intravitreal medication, the 

endophthalmitis is acute, occurring mostly in 

<28 days after the injection (Hoveenaars et al., 

2012 and Shah et al., 2011), it should be sus-

pected in cases of persistent vitritis following 

treatment, and these cases may require vitrec-

tomy to remove the infected vitreous (Sachde-

va, et al, 2016). Similarly, in the present study, 
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this serious post-operative endophthalmitis was 

recorded in one case (0.8%), it occurred in the 

first 3 days after the injection, not responding 

to intravitreal antibiotics and improved by 

vitrectomy. There are several limitations to the 

present study. First, the most important limita-

tion is that the IOP was measured digitally be-

cause of the unavailability of a non-contact to-

nometer, and fear that a contact tonometer may 

increase the risk of infection. Second, the cen-

tral corneal thickness was not measured in this 

study, and the effect would be investigated in 

an advanced study. In addition, this study only 

focused on the short-term effect of the acute 

rise in IOP, so we recommend investigating the 

long term effects in future studies. 

CONCLUSION 

Despite Anti-VEGF having a dramatic effect 

on the quality of life by improving the central 

vision in ocular angiogenic disease processes, it 

can cause different complications, which could 

be transient like intraocular pressure spikes, or 

serious like endophthalmitis, that could be pre-

vented by early diagnosis. Apart from glauco-

ma patients, routine prophylactic use of IOP-

lowering medications is essentially ineffective 

in preventing IOP spikes after intravitreal in-

jection, and routine monitoring of IOP in glau-

coma patients receiving intravitreal anti-VEGF 

therapy is recommended. Also, post-anti-

VEGF injection complications are not related 

to gender. 
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: تم إجراء دراسة إحصائية بأثر رجعي عمى جميع المرضى الذين تمقوا الأدوية باالحقن دالال العاين اسفاساتين  فاي قسام المستخمص
تهاد  إلاى تحميال المضااعفات لمحقان  2208ديسامبر  50سغساطس إلاي   20 طاب العياون فاي مركاز طبارق الطباي فاي المادة باين

٪  مان ان ااث، 30.9ا 52مريضاا  مساجلا ، كاان ه اا   35مان سصال دالل الجسم الزجاجي لمعاين وكيفياة إدارة هاذل المضااعفات. 
ا 35.3 المرضاى عماركان متوساط حق ة.  050دة في العين، بإجمالي تمقى جميع المرضى حق  ا متعد  02و 42تراوحات باين ا اعام 

ا بعااد الحقان  اا ، وكا اات المضاااعفات الأكثار شاايوع   ٪  ، الا زعاااج / الألاام09هااي: ال ااز  تحات الممتحمااة افااي الجساام الزجااجي عام 
٪  ماان ارتفااا  05.0مااري) ا 08٪ . عااا ى 5العااوائم ا٪  و 4.5الحقاان ا ، التساارب ع ااد موقااع٪ 5، عاادم وضااوح الر)يااة ا٪ 05.0ا

مجاام اللاصاة بلفاا) ضالط العااين  232 اسسايتازولاميد  Diamoxماان بيا هم ساات حاالات تمقات قاار   مفااج  فاي ضاالط العاين،
 = Pقبل ساعة الى ساعتين من وقت الحقن، ولكن ذل  لم يم ع ارتفا  ضلط العين ما بعد الحقن وكاان غيار معتاد باص إحصاائي ا ا

مباشارة  بسبب الزيادة المفاجئة في ضلط العين  الحالاتمن  ٪02عي  ا ا 05سما فقدان الر)ية بشكل مفاج  فقد حدث في   .0.09
 لمعااين للاار) تقمياال السااائل بااص وقااد ماميااةباازل اللرفااة الأ الحااالات تاام لفاا) ضاالط العااين بواسااطة، وفااي جميااع بعااد عمميااة الحقاان

لااة واحاادة فقااط اسااتجابوا جماايعهم لعمميااة لفاا) ضاالط العااين مااع التحساان فااي الر)يااة سيضااا. تاام تسااجيل التهاااب باااطن المقمااة فااي حا
، كا ت الكائ ات الحية الدقيقة المسببة غير معروفاة وعولجات بالمضاادات حقن سفاستين دالل العين ، في اليوم الثالث بعد٪  2.8ا

، لك ااص لاام يتماثاال الموضااعية والجهازيااة والسااتيرويداتالحيويااة دالاال الحق ااة افا كومايسااين  ج ب ااا إلااى ج ااب مااع المضااادات الحيويااة 
 ، واسترد المري) ر)يتص مثمماا كا ات قبال الحقان. المرضاى الاذين يعاا ون ماناستئصال السائل الزجاجي لصإجراء عممية  لمشفاء فتم

ع د مقار تص بالمرضى ( P = 0.01ذو دلالة إحصائية ا يعا ون من ارتفا  في ضلط العين كا وا الزرق االجموكوما  سو داء القزحية
يجااابي كبياار عمااى جااودة الحياااة ماان لاالال تحسااين حقاان اسفاسااتين  لااص تااأثير إ نس بااالرغم ماان الااذين لا يعااا ون ماان هااذين المرضااين.

ا تاام تااداركها فااي مرحمااة مبكاارة إذا باادون سن تتاار  سي سثااار جا بيااة علاجهاا مضاااعفات حرجااة ماان الممكاان س ااص قااد يحاادث إلا ،الر)يااة
 الطريقة العلاجية الم اسبة.بو 
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