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ABSTRACT 

Background: Measuring anterior chamber depth is important in ophthalmologic practice for two reasons, i.e. 

a shallow chamber is a risk factor for primary angle-closure glaucoma, and planning cataract surgery, 

anterior chamber depth (ACD) needs to be accurately determined to calculate the power of the intra-ocular 

lens to be implanted. 

Objective: To evaluate the changes of the intraocular pressure and anterior chamber depth by using 

Pentacam biometry system, after phacoemulsification in non-glaucomatous patients. 

Patients and Methods: This study was carried out on 100 eyes of 100 patients attended the outpatient clinic 

of the Ophthalmology Department at Al-Azhar University Hospital (Cairo) from October 2018 to October 

2020. Patients underwent cataract extraction by phacoemulsification. The Pentacam was used for 

measurement of anterior chamber depth before and after surgery. 

Results: The age of cases group ranged 41 to 81 years with a mean of 62.70 years. They were 39 males and 

61 females. ACD of the studied patients ranged from 2.5 to 4.7 mm with a mean of 3.19 mm preoperatively, 

with significant increase in ACD 1 week, 1 month and 3 months postoperatively. IOP of the studied patients 

ranged from 13.0 to 22.0 mmHg with a mean of 15.28 mmHg preoperatively, with significant reduction in 

IOP 1week, 1month and 3months postoperatively. 

Conclusion: Intraocular pressure significantly decreased after cataract surgery. Moreover, patients with 

ocular hypertension, open-angle glaucoma, and narrow-angle glaucoma may benefit from cataract extraction. 

Keywords: Anterior chamber depth, Cataract extraction, Pentacam. 

 

INTRODUCTION 

     Cataract and glaucoma are ranked as 

the leading causes of blindness worldwide 

(51 and 8%, respectively). In developed 

countries, glaucoma is the second leading 

cause of irreversible blindness after 

diabetic retinopathy, and this burden tends 

to increase as the population ages 

(Pascolini and Mariotti, 2012). 

     Patients with combined angle closure 

glaucoma and cataract usually have a 

thick lens that boosts pupillary block and 

consequent angle closure. Its removal 

allows for expansion of anterior chamber 

dimensions and angle width, promoting 
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aqueous humour outflow and intraocular 

pressure (IOP) reduction. Also, even when 

compared with laser peripheral iridotomy 

(LPI), this treatment modality presents 

with further advantages better long-term 

IOP control after resolution of an acute 

crisis, lesser need for long-term 

medication in order to maintain an optimal 

IOP, wider angle and fewer peripheral 

anterior synechiae (PAS) formation (Lai 

et al., 2016). Cataract extraction is 

increasingly considered for primary angle 

closure glaucoma (ACG) management 

owing to its capacity to restore the 

anatomy of the anterior chamber with the 

lens extraction, often without the need for 

further medication (Pohjalainen et al., 

2011). 

     In primary ACG patients with a clear 

lens, both phacoemulsification and 

trabeculectomy are effective in reducing 

IOP Trabeculectomy which associated 

with significantly more surgical 

complications than phacotrabeculectomy 

(Hayashi et al., 2011). 

     In non-glaucomatous patients, there are 

anatomical and physiological factors that 

influence IOP reduction after 

phacoemulsification. Pre-operative angle 

configuration is pointed out as one of the 

main factors contributing to this 

variability, as higher IOP reductions are 

observed with partially or completely 

closed angles. Besides angle anatomy, 

many other factors were independently 

related to IOP reduction of cataract 

surgery including aqueous and humour 

dynamics (Liu et al., 2016). 

     Although cataract surgery and 

intraocular lens (IOL) implantation lead to 

clinically evident deepening of the 

anterior chamber and widening of the 

iridocorneal angle, quantification of these 

changes has been limited by the 

availability of instruments and methods 

with which to assess them (Fernandez-

Vigo et al., 2016). 

     The Pentacam is an easy-to-use, 

noncontact biometry system that uses a 

rotating camera for the analysis of the 

anterior segment. The measurements 

taken by the system are fast and user-

independent (Rabsilber et al., 2016). 

     The aim of this study was to evaluate 

the changes of the intraocular pressure and 

anterior chamber depth by using Pentacam 

biometry system, after 

phacoemulsification in non-glaucomatous 

patients. 

PATIENTS AND METHODS 

     This study was carried out on 100 eyes 

of 100 patients attended the outpatient 

clinic of the Ophthalmology Department 

at Al-Azhar University Hospital (Cairo) 

from October 2018 to October 2020. The 

patients underwent cataract extraction by 

phacoemulsification. 

     An approval of the study was obtained 

from Al- Azhar University academic and 

ethical committee. Every patient signed an 

informed written consent for acceptance 

of the operation. 

Inclusion criteria: Patients with 

significant cataract affecting their vision. 

Exclusion criteria: Patient with history of 

ocular trauma, patient with history of 

glaucoma or angular defects, patient with 

history of previous ocular surgery, patient 

with history of serious illness, any 

physical, or mental problem and patients 

using steroid as topical or systemic 

medications. 
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     All patients were subjected 

preoperatively to complete history taking 

including Personal history: as name, age, 

gender, and race; Ocular history: as 

glaucoma, previous history of trauma, and 

ocular surgeries, measurement of 

spherical, refractive error, onset, course, 

and duration of visual loss, and if there is 

any other ocular complaint; Medical 

history: of current and previous 

medications the patient had been taken; 

Past history and family history of the 

similar conditions. 

     Examination done to patients included 

general examination to exclude medical 

conditions that increase the risk of 

intraoperative and postoperative 

complications; Ocular examination: 

Detailed ocular examination to exclude 

any abnormality that may lead to 

intraoperative and postoperative 

complication; Also, IOP was measured as 

a part of a routine examination. 

     The Pentacam was used for 

measurement of anterior chamber depth. 

ACD was measured from the corneal 

endothelium to the anterior lens surface. 

Measurements were made in the same 

order by an experienced operator in each 

patient. 

     All patients were supjected to cataract 

surgery which performed by one surgeon, 

by using phaco machine. The patients then 

were followed up 1week, 1month, and 

3months postoperatively to determine 

intraocular pressure and anterior chamber 

depth changes and any postoperative 

complications. 

Statistical analysis: 

     Recorded data were analyzed using the 

statistical package for the social sciences 

(SPSS) version 23.0 program for windows 

was used for data processing. Data are 

presented and quantitative variables 

presented as frequencies and percentages 

and had been compared using Person's 

Chi-square test. Qualitative variables 

presented as mean ± standard deviation 

(SD), and had been compared using 

student's t-test. To compare 2 mean or 

repeated measures ANOVA to compare 

more than 2 means for the same variable. 

Pearson’s correlation coefficient was 

used. P-values less than 0.05 were 

considered significant. 
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RESULTS 

 

     This study was conducted on 100 eyes 

(52 left and 48 right eyes) of 100 patients 

underwent cataract extraction by 

phacoemulsification. Their ages ranged 

from 41-81 years with a mean of 62.70 ± 

10.24 years. Seventeen patients were less 

than 50 years old, 29 patients were from 

50 to 60 years old, 31 patients were 

between 60 and70 years old, and 23 

patients were above 70 years old. They 

were 39 males and 61 females (Table 1). 

Table (1): Demographic data of studied patients (n=100) 

Age (Years): 

(Range) Mean ± SD (41-81) 62.70 ± 10.24 

Age groups: n (%) 

< 50 17 (17) 

50 - < 60 29 (29) 

60 - < 70 31 (31) 

≥ 70 23 (23) 

Sex: n (%) 

Male 39 (39) 

Female 61 (61) 

 

     ACD of the studied patients ranged 

from 2.5-4.7 mm with a mean of 3.19 ± 

0.39 mm preoperatively. There was a 

statistically significant increase in ACD 

after 1 week, 1 month and 3 months 

postoperatively (P < 0.05). IOP of the 

studied patients ranged from 13.0-22.0 

mmHg with a mean of 15.28 ± 3.12 

mmHg preoperatively. There was a 

significant reduction in IOP after 1 week, 

1 month and 3 months postoperatively (P 

< 0.05) (Table 2). 

 

Table (2): Changes in pre and postoperative ACD and IOP of studied patients 

Time 

 

Parameters 

Preoperatively 
After 1 

week 

After 1 

month 

After 3 

months p-value 

(Range) Mean ± SD 

ACD 

(mm) 

(2.5-4.7) 3.19 

± 0.39 

(2.6-4.7) 

3.45 

± 0.45 

(3.0-4.9) 

3.64 

± 0.45 

(3.0 - 4.9) 

3.78 ± 0.47 

P1. 0.001 

P2. 0.001 

P3. 0.001 

IOP 

(mmHg) 

(13.0-22.0) 

15.28 ± 3.12 

(12.0-19.0) 

14.28 ± 2.82 

(11.0-20.0) 

13.76 ± 2.66 

(11.0-19.0) 

13.14 ± 2.50 

P1. 0.001 

P2. 0.001 

P3. 0.001 
P1: 0.001, P2: 0.001, P3: 0.001 

 

     There was a statistically significant 

difference between males and females 

regarding ACD, after 1 week, 1 month, 

and 3 months postoperatively (P < 0.05), 

females. As regard IOP, there was a 

statistically significant difference between 

males and females preoperatively and 3 

months postoperatively (P < 0.05), while 

there was no significant difference 

between males and females as regard IOP, 

after 1 week and 1 month postoperatively 

(P > 0.05) (Table 3). 
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Table (3): Comparison between preoperative and postoperative ACD and IOP 

according to sex 

Sex 

Parameters 

Male (No 39) Female (No 61) 
p-value 

(Range) Mean ± SD 

ACD (mm) 

Preoperative (2.5-4.7) 3.25 ± 0.41 (2.5-4.7) 3.15 ± 0.37 0.209 

After 1 week (2.6-4.7) 3.55 ± 0.47 (2.6-4.7) 3.38 ± 0.44 0.069 

After 1 month (3.0-4.9) 3.77 ± 0.46 (3.0-4.9) 3.56 ± 0.42 0.02 

After 3 months (3.0-4.9) 3.93 ± 0.48 (3.0-4.9) 3.69 ± 0.44 0.012 

IOP (mmHg) 

Preoperative (8-21) 14.36 ± 2.98 (9-22) 15.87 ± 3.09 0.012 

After 1 week (9-19) 13.92 ± 2.50 (8-19) 14.51 ± 3.00 0.309 

After 1 month (9-20) 13.21 ± 2.30 (9-20) 14.11 ± 2.83 0.099 

After 3 months (9-19) 12.54 ± 2.39 (10-19) 13.52 ± 2.51 0.055 

 

     There were no statistically significant 

correlations between age and ACD 

measured preoperatively and measured 

after 1 week, 1 month, and 3 months 

postoperatively (P > 0.05). On the other 

hand, there was a statistically significant 

correlations between age and IOP 

measured preoperatively, after 1week, and 

1month postoperatively (P > 0.05), while, 

there was no significant correlations 

between age and IOP measured after 3 

months postoperatively (P > 0.05) (Table 

4). 

 

Table (4): Correlation between changes of preoperative and post-operative ACD 

and IOP with age 

Age 

Correlation 
r p-value 

ACD 

Preoperative  -0.093 0.355 

1 week  -0.021 0.836 

1 month -0.008 0.936 

3 months 0.001 0.989 

IOP 

Preoperative  0.222 0.027 

After 1 week  0.217 0.030 

After 1 month 0.218 0.029 

After 3 months 0.179 0.075 

 

DISCUSSION 

     The present study revealed that there 

was a significant increase in ACD 1week, 

1month and three months postoperatively 

after phacoemulsification cataract surgery. 

This was in agreement with Xin-Quan et 

al. (2012) reported that there is a 

statistically significant increase in ACD 

after phacoemulsification. On the other 

hand, Issa et al. (2015) showed that there 

was no statistically significant difference 

between ACD preoperative and 

postoperative. 

     In this analysis, we found statistically 

significant difference between males and 

females regarding ACD, after 1 week, 1 
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month, and 3 months postoperatively, as 

ACD in male patients was larger than in 

female patients. In accordance to our 

findings, Sedaghat et al. (2016) and 

reported that, men have an average deeper 

ACD compared to women. In contrast to 

our findings, Hsu et al. (2014) reported 

that sex was not independent demographic 

and anthropometric associating factor of 

ACD after cataract surgery. 

     In this study, we found no statistically 

significant correlations between age and 

ACD measured preoperatively and 

measured after 1 week, 1 month, and 3 

months postoperatively. This finding went 

in accordance with Wu et al. (2017), who 

found that, ages were not significantly 

correlated with ACD. In contrast to our 

findings, Hsu et al. (2014), made found 

that age was independent demographic 

and anthropometric associating factor of 

ACD. Older people and shorter ones 

likely had shallower ACD. 

     Our study showed that there was a 

significant reduction in mean IOP after 

uneventful phacoemulsification cataract 

surgery 1 week, 1 month, and 3 months 

postoperatively after phacoemulsification 

cataract surgery. Zamani et al. (2013), 

divided eyes into 3 groups, this study 

reported that there is a significant 

reduction in IOP in eyes after 1 week and 

6 weeks after phacoemulsification and 

IOL implantation. IOP reduction was 

proportional to preoperative IOP, i.e. the 

higher the preoperative IOP, the greater is 

the reduction in postoperative IOP. 

     In this analysis, we found statistically 

significant difference between males and 

females regarding IOP preoperatively and 

3 months postoperatively. IOP in female 

patients was higher than in male patients, 

as well we found statistically significant 

correlations between age and IOP 

measured preoperatively after 1 week and 

at 1 month postoperatively. 

     This went in continuation with Lv et al. 

(2018), who reported that female patients 

showed a significantly higher IOP than 

male patients before surgery. 

     Previous studies have revealed a 

significantly higher IOP in females than 

males in young individuals, and IOP 

showed no significantly difference 

between premenopausal and 

postmenopausal women. The probable 

explanation of this phenomenon was the 

effects of sex hormones as serum 

testosterone and estradiol were correlated 

with IOP (Ebeigbe and Ebeigbe, 2013). 

CONCLUSION 

     There was a decrease in intraocular 

pressure after cataract extraction by 

phacoemulsification. Moreover, patient’s 

glaucoma may benefit from cataract 

extraction. Pentacam can be used as an 

objective method for measurement of 

ACD before and after cataract extraction. 
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ات فى عمق الخزانة الأمامية وضغط العين بعد عملية التغير

إستحلاب العدسة بواسطة الموجات فوق الصوتية فى 

 المرضي الذين لا يعانون من الجلوكوما

 إيهاب عبد السميع عزب الشيخ ،أحمد محمد يوسف ،أسامة عبد الرحيم عبد العال

 ، مصرية الطب، جامعة الأزهر، كلقسم طب وجراحة العيون

E-mail: osama_abdelrahiem16@gmail.com  

يعتبرررررر عيررررراا عمرررررق الخزانرررررة الأماميرررررة للعرررررين مرررررن ال ياسرررررات ال امرررررة فررررري  خلفيةةةةةة البحةةةةة :

ممارسرررررة ررررررل وجرالرررررة العيرررررون لقرررررببين. الأوو عرررررو  ن ضررررريق عمرررررق الخزانرررررة عرررررو عامررررر  

ن )جلوكومررررراث. الأررررراني  نرررررج عحرررررد التخطررررريط لجرالرررررة خطرررررر ل برررررابة ب رتعرررررا  ضرررررغط العررررري

اسررررررتحلاب العدسررررررةع يجررررررل تحديررررررد عمررررررق الخزانررررررة الأماميررررررة للعررررررين بدعررررررة لحقرررررراب عررررررو  

 العدسة المراد زراعت ا داخ  العين.

ت يررررريغ التغيررررررات فررررري ضرررررغط العرررررين وعمرررررق الخزانرررررة الأماميرررررة بعرررررد  الهةةةةةدا مةةةةة  البحةةةةة :

نون مررررررررن إرتعررررررررا  ضررررررررغط العررررررررين إسررررررررتحلاب العدسررررررررة فرررررررري المرضررررررررى الررررررررذين لا يعررررررررا

 )جلوكوماث.

مررررررري   011عررررررين مررررررن  011 جريررررررا عررررررذى الدراسررررررة علررررررى  المرضةةةةةة  وطةةةةةةر  البحةةةةةة :

لضررررررروا إلررررررى العيرررررراد  الخارجيررررررة ل قررررررغ رررررررل وجرالررررررة العيررررررون فرررررري مقت ررررررعى جامعررررررة 

. وعرررررررد خضررررررر  المرضرررررررى 8181إلرررررررى  كتررررررروبر  8102الأزعرررررررر )ال ررررررراعر ث مرررررررن  كتررررررروبر 

اسررررررية ل يرررررراا دام ج رررررراز )البحتاكررررررامث ال رررررراميرا الخملجرالررررررة إسررررررتحلاب العدسررررررة. وتررررررغ إسررررررتخ

ع وترررررغ ال يررررراا مرررررن القرررررط  الأمرررررامي لل رنيرررررة إلرررررى القرررررط  الأمرررررامي عمرررررق الخزانرررررة الأماميرررررة

 للعدسة.

 08.21عامًرررررررا بمتوسرررررررط  20إلرررررررى  10تراولرررررررا  عمرررررررار المرضرررررررى مرررررررن  نتةةةةةةةاث: البحةةةةةةة :

الخزانررررررة إناثرررررراً. وعررررررد تررررررراو  عمررررررق  00مررررررن المرضررررررى  كرررررروراً و  93كمررررررا كرررررران  ععامًررررررا

ملرررررررغ  9.03ملرررررررغ بمتوسرررررررط  1.2إلرررررررى  8.2الأماميرررررررة للمرضرررررررى الخاضرررررررعين للدراسرررررررة مرررررررن 

ع وشررررر ر و عمرررررق الخزانرررررة الأماميرررررة خرررررلاو  سررررربو ع مررررر  زيررررراد  كبيرررررر  فررررري عبررررر  الجرالرررررة

ثلاثررررررة  شرررررر ر بعررررررد الجرالررررررة. وعررررررد تررررررراو  ضررررررغط العررررررين للمرضررررررى الخاضررررررعين للدراسررررررة 

زوبرررررررق عبررررررر  الجرالرررررررة ع مررررررر  مرررررررغ  02.82مرررررررغ زوبرررررررق بمتوسرررررررط  88.1إلرررررررى  09.1مرررررررن 
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إنخعرررررار كبيرررررر فررررري ضرررررغط العرررررين خرررررلاو  سررررربو  ع شررررر ر وثلاثرررررة  شررررر ر بعرررررد الجرالرررررة. 

مرررررا يتعلرررررق برررررمعمق الخزانرررررة الأماميرررررةع خرررررلاو وعحررررراً فرعرًررررا كبيررررررًا برررررين الرررررذكور وا نرررررا  في

بيحمرررررا لرررررغ ت رررررن عحررررراً إرتباررررررات  ات دلالرررررة  عع وثلاثرررررة  شررررر ر بعرررررد الجرالرررررة سررررربو ع وشررررر ر

عبررررر  الجرالرررررة وعياسررررر ا خرررررلاو  عمرررررر و عمرررررق الخزانرررررة الأماميرررررة الم اسرررررةإلصررررراوية برررررين ال

 ع وثلاثة  ش ر بعد الجرالة. سبو ع ش ر

 عحررررراً إرتباررررررات سرررررلبية  ات دلالرررررة إلصررررراوية برررررين عمرررررق الخزانرررررة الأماميرررررة و الاسةةةةةت تا :

 ع وثلاثة  ش ر بعد الجرالة.ضغط العين الم اا خلاو ش ر والد

 ع البحتاكام.لخزانة الأماميةع ضغط العينياا عمق اع الكلمات الدالة:


