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ABSTRACT 
 

Objectives: To determine the prevalence, duration, and treatment of hypertensive phase as an early 
complication after Ahmed Glaucoma Valve implantation. 
 
Methods: This is a retrospective file review study including one hundred glaucoma patients who 
underwent Ahmed Glaucoma Valve (AGV) implantation in Royal Medical Services over the period of 
May 2017 and May 2018. The study group included 100 patients (47female,53male) who had been 
followed up for 12 weeks. Over these weeks, serial intra ocular pressure (IOP) measurements  were 
documented from different visits. Post- operative follow up visits were scheduled after (one day, one 
week, 3weeks, 5weeks, 2months, and 3months). Hypertensive phase (HP) defined as IOP more than 21 
mmHg. While resolution of  hypertensive phase is an IOP less than or equal 21mmHg. 
  
Results: The prevalence of HP was 43% (43 out of 100). The peak of occurrence was 3 weeks (range 
1-12 weeks) with an average IOP  28 mmHg(range 22-34). Of those who had HP only 35% resolved 
and IOP returned to normal after 5weeks of treatment with ocular massage and anti-glaucoma eye 
drops. IOP readings that proceeded the HP were almost similar between the resolved and the non 
resolved HP.  
 
Conclusion: The HP is a common complication after AGV surgery and portends a poor prognosis for 
IOP control. The majority of  glaucoma patients who had HP continue to use  anti-glaucoma 
medications after AGV surgery. IOP readings in the early post operative period could not predict the 
resolved from the non resolved HP. 
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Introduction 
Reduction of  intraocular pressure(IOP) was first tried in 1907 when Rollet implanted a horse’s hair for 
draining aqueous out of the anterior chamber into the subconjunctival space at the limbus. P

(1)
P Several 

devices have been developed that aid angle filtration by shunting aqueous to a site away from the 
limbus, such as the equatorial subconjunctival space. Glaucoma drainage devices (GDD) implantation 
generally involves placing a tube in the anterior chamber, in the ciliary sulcus, or through the pars plana 
into the vitreous cavity. This tube is usually connected to an extraocular plate, attached to the sclera in 
the equatorial region of the globe between the extraocular muscles. GDD can be broadly categorized 
into two forms: non-valved devices without a flow restrictor or valved devices with a flow restrictor. P

 (2) 
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The Ahmed Glaucoma Valve (AGV) implant is one of the most commonly used flow-restricted 
implants in complex glaucomas. The Ahmed implant, with other implants, has a hypertensive phase 
(HP) characterized by IOP elevation and associated with the   capsule formation . In this phase, the 
edema disappears, and fibrous tissue develops inside  the deepest layer of the bleb. During the first 1to 
4 weeks of this phase, the bleb wall becomes congested causing IOP elevation. Congestion and 
inflammation subsequently subside with IOP reduction and stabilization. P

(3)
P This HP has clinical 

significance because of elevated IOP. Although,  it remains only for a short term of period, it may 
cause substantial glaucomatous damage to the optic nerve particularly, in patients with advanced 
glaucoma. P

(4)
P Hence, several methods such as medical therapies, and digital ocular compressions have 

been developed to lower IOP. P

(3)
P  

The incidence of the HP has varied in different reports. P

 (5)
P This study was conducted to evaluate the 

prevalence, duration, and treatment of HP after AGV(Model FP7) implantation in the Royal Medical 
Services. 
 
 
 
Methods 
   A retrospective analysis of one hundred patients who underwent AGV implantation in Royal Medical 
Services (RMS) for over one year between May 2017 and May 2018 was carried out. All the patients 
were ranged between 18 to 84 years. Patients had been referred to glaucoma clinic in King Hussein 
Medical Center(KHMC) with various types of refractory glaucoma (neovascular glaucoma (NVG), 
uveitic, congenital, traumatic, aphakic, chronic primary open angle glaucoma (COAG), post  
penetrating keratoplasty (P.K), post pars plana vitrectomy (PPV)  and sturge weber glaucoma). All 
patients were using full antiglaucoma eye drops with or without oral carbonic anhydrase inhibitors at 
the time of referral. 
After obtaining the approval from the (RMS) ethical and research committee, data was obtained from 
the medical records of patients who underwent AGV implantation. The collected data was: age, gender, 
IOP measurements over several visits after AGV implantation (first day post op., 1week, 3weeks, 
5weeks, 2months and 3months), routine post operative medication, and further antiglaucoma 
medications that have been used after surgery. 
Simple calculations such as: mean, average, interval, percentage were used.  
   
 
 
 
Results 
One hundred patients  (53 males,47 females) were assessed between May 2017 and May 2018. The age 
range was (18-84) years. All the patients presented had uncontrolled refractory glaucoma at the time of 
referral. 63% of those patients had a NVG, shown in Fig1.The prevalence of HP was 43%, shown in 
Fig 2.The peak IOP was observed on the third week with an average of 28.14 mmHg, shown in Fig3. 
Only 35% of those who had HP resolved, shown in Fig 4. The IOP started stabilizing after five weeks 
of treatment (topical beta blockers, ocular compression, topical and oral carbonic anhydrase inhibitors),  
shown in Fig 5. However, 65% of patients who had HP maintained a high IOP beyond the five weeks 
of treatment and categorized as non resolved HP, shown in Fig 6. A comparative look on the average 
IOP differences,  between the resolved HP and the non resolved HP,  shows that IOP readings in the 
early post operative period could not predict the resolved  from the non resolved HP, shown in Table1, 
and Fig 7.   
 
 
 
 
 
Table I: Average IOP differences. 
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3 Months 2 Months 5th week 3rd Week 1st week 1st Day  

19.67 21.16 24.37 28.14 17.47 11.86 All HP 

13.20 15.13 21.53 27.00 16.73 10.33 Resolved HP 

23.14 24.39 26.43 28.75 17.86 12.68 Non resolved HP 

9.94 9.26 4.9 1.75 1.13 2.35 Difference between resolved 
HP and non-resolved HP 

 
 
 
Fig 1: Type of glaucoma and number of patients  
 
 

 
 
 
 
Fig 2: Prevalence of HP 

 
 

 
 
 
Fig 3: Average IOP for all HP 
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Fig 4: Resolution of HP 
 

 
 
 
Fig 5: Average IOP in resolved HP. 
 

 
 
 
Fig 6: Average IOP in non-resolved HP. 
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Fig 7: Average IOP differences. 
 
 

 
 
 
 
Discussion 
 Glaucoma drainage device (GDD) surgery represents a significant advance in the treatment of 
refractory glaucoma. P

(6)
P Any type of GDD can go through a hypertensive phase but is common, or at 

least more easily noticed in valved devices. P

(7) 
HP is a phenomenon of common occurrence, following AGV implantation and has been reported in 
30% to 82% in various studies. P

(5,8-12)
P  This is the first study to evaluate the HP in Jordan. Our study 

demonstrated the prevalence of HP to be 43% which is near the lowest values in the published studies. 
The elevated  IOP was in the 22-34 mmHg range occurring between 1 and 3 weeks postoperatively and 
decreasing after the following five weeks in the resolved patients. The IOP range and the duration of 
HP have a wide variety in the literature. Chandler and Grant stated that elevated IOP is in the 30-
50mmHg range occurring anywhere between 1and 6 weeks. P

(13)  
PWhile in Freitaz P

,
Ps book; the IOP 

increases to 25-30 mm Hg between 6 and 8 weeks, and is of variable duration decreasing in 2-3 
months. P

(14)
P However, IOP reduction and stabilization over the next 3 to 6 months, P

(3,12)
P also 

documented in another books.  
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Patients with HP were treated with topical  carbonic anhydrase inhibitors (CAI), oral CAI, beta blocker 
eye drop (E/D), and digital massage along with routine postoperative steroid and antibiotic E/D. 
Avoiding prostaglandin analogs, α-adrenergic or miotic drugs, which may increase the inflammatory 
response.P

(9,12-14)
P There is a generalized agreement for these medications. P

 
PHowever, some surgical 

options have also been suggested such as bleb needling and surgical excision of the bleb wall. P

(13)  
PIn 

RMS we do not encourage these surgical options because HP is characterized by elevated IOP but not 
due to obstruction of the tube by fibrin, blood, iris, vitreous membranes, or silicone oil. Furthermore, 
the risk for severe complications, including endophthalmitis exists.P

 (3,15)
P  The resolution of HP occurred 

in only 35% of those who had HP, and the remaining patients continued to use antiglaucoma 
medications. The resolution ranged from 28% to 31.1% P

 (9-10) 
Pin various studies. The HP portend a poor 

prognosis for IOP control. P

(3,9). 

 
Recommendations 
Due to these data, many studies have been emerged to investigate the causes and risk factors for HP, in 
order to provide primary prevention. The significance of this study is to determine the prevalence of HP 
in order to begin a new research to explore the risk factors in our country. So, we can anticipate the 
high risk patients and treat them earlier. 
 
Limitations 
This was a retrospective study held in KHMH. The aim of the study was to investigate the past records 
of the patients to know the prevalence, duration, and treatment. Other information such as: causes, risk 
factors, compliance...etc., and could not be investigated in such study design. 
 
 
 
Conclusion 
Hypertensive  phase after AGV is an early post- operative complication having high prevalence rate. 
HP portend a poor prognosis for IOP control and large number of patients who had HP continued to use 
antiglaucoma medications after AGV implantation. IOP readings in the early post operative period 
could not predict the resolved from the non resolved HP.  
 
 
Abbreviations 
 
AGV: Ahmed Glaucoma Valve. 
CAI: Carbonic Anhydrase Inhibitor. 
COAG: Chronic Open Angel Glaucoma. 
E/D: Eye Drop. 
GDD: Glaucoma Drainage Device. 
HP: Hypertensive Phase. 
IOP: Intra Ocular Pressure. 
KHMH: King Hussein Medical Hospital. 
NVG: Neo Vascular Glaucoma. 
P.K: Penetrating keratoplasty. 
PPV: Pars Plana Vitrectomy. 
RMS: Royal Medical Services. 
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