
Background: Glaucoma and cataract established the top two leading causes of blindness all over the world which adversely affect 
the vision and quality of life. They are often existed as age –related diseases. As both coexist together, their effect on visual function 
difficult to differentiate. Meantime cataract surgery can have significant effect on the quality of life in glaucoma patients to variable 
degrees.

Aim: The purpose of this study is to evaluate the changes of intraocular pressure after cataract surgery in glaucomatous patients 
compared with non-glaucomatous patients and topical medications use.

Material and Methods: Prospective cohort study done for patients with Primary Open Angle Glaucoma (POAG) whom they under-
went cataract surgery by phacoemulsification technique done by one surgeon with follow up period of six months in Al-Zubair Gen-
eral Hospital during the period between Dec 2023 to May 2024. The patients were divided in two groups: eyes with glaucoma(G) and 
eyes without glaucoma(NG). The intraocular pressure (IOP) was measured by Goldman tonometry. The IOP being measured one day 
preoperatively and postoperatively at one week, one month, 3 months and 6 months consequently .We then compared the preopera-
tive values with postoperative one .

Results: A total 123 eyes of 107 patients were enrolled. The mean age was 64_+12 years with follow up duration of 6 months. We 
observed decrease in the mean IOP after cataract surgery during all postoperative visits except the 1st week post operatively where 
not statistically changed (P value 0.987). Furthermore, we noticed increase in the number of eyes free of medications after cataract 
surgery. The p-value after 6 months (0.04)

Conclusions: In this study, cataract surgery can decrease IOP below the baseline more in glaucomatous than non-glaucomatous 
patients and we observed decrease in the administration of glaucoma medications after the surgery.
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Introduction
Glaucoma and cataract are accustomed the headmost two leading 
causes of blindness all over the world which adversely affect the 
vision and quality of life. They are oftenly existed as age –related 
diseases. As both coexist together, their effect on visual function 
difficult to differentiate. Meantime cataract surgery can have sig-
nificant effect on the quality of life in glaucoma patients to vari-
able degrees. Cataract is frequently observed in glaucoma patients 
and treatment of glaucoma speed up the emergence of cataract. [1]. 
Both have significant impact on vision and cataract surgery does 
improve vision in glaucoma patients, Also cataract and glaucoma 
coexist in the same eye when one pathology may lead to the other 
(resulting in secondary types of cataract or glaucoma) .Convention-
al treatment of glaucoma is medical, laser and surgical treatment, 
currently cataract surgery or lens extraction being reviewed as new 
treatment modality especially those with angle closure variety ,and 
as a primary wherewithal of reducing intraocular pressure(IOP). 
There is growing evidence that cataract surgery in glaucoma pa-
tients resulted in decreased IOP of 1-2mmHg lasting for at least for 
3 years. Cataract surgery exhibits special surgical advantages when 
done before glaucoma-filtering procedure, early cataract surgery 
avoids the development of cataract- a common adverse effect of 
many glaucoma procedures. Within 5 years of trabeculectomy or 
tube shunt surgery, half of phakic patients develop a visually sig-
nificant cataract [2]. In addition, trabeculectomy on pseudophakic 
eyes have less risk of lens-cornea touch .Phacoemulsification sur-
gery on eyes with previous trabeculectomy could impair the func-
tioning bleb through increased the permeability of blood- aqueous 
barrier, then facilitating the passage of inflammatory mediators 
that cause bleb fibrosis.

Therefore, it is advisable that cataract surgery offered in glaucoma 
patients with uncontrollable IOP. This IOP lowering effect of cata-
ract surgery may reduce the applications of Anti-glaucoma medica-
tions or even stop them especially in glaucoma with mild elevation 
of IOP, and even for severe and end stage glaucoma cataract surgery 
is still advocated at least to improve the quality of life [3,4]. With 
the advent of advanced phacoemulsification, nowadays cataract 
extraction has become more safer procedure, Hence, it is applied 
widely in management of glaucoma for better control of IOP. In ad-
dition to its main indication to improve vision, cataract surgery can 
lower IOP and reduce the need to IOP lowering medications on a 
variety of primary glaucoma has been documented, particularly 
those with narrow angle. As compared to combined phaco trab-
eculectomy, phaco cataract surgery alone is simple and not needs 

complex post-operative managements and not associated with 
higher rate of complications [5,6]. It is well known that cataract 
may progress rapidly after glaucoma filtering surgery regardless 
the control of IOP, later on cataract surgery could affect the func-
tion of the filtering bleb [7]. In addition to improvement in vision, 
cataract surgery can also improve visualization of optic disc and 
diagnostic tools results of the optic disc such as OCT scanning of the 
optic nerve and monitoring the progression in visual field loss. It 
is reported that cataract surgery can reduce IOP in both glaucoma 
and non-glaucoma patients and more profound effect on glaucoma 
patients and this effect vary greatly among those patients. It is un-
clear which patients and /or ocular characteristics that predict the 
IOP –lowering effect after cataract surgery, However, its suggested 
that angle configuration ,aqueous humor dynamics, existing ocu-
lar diseases, most important preoperative IOP. Intrinsic glaucoma 
anatomical and physiological factors may play a role in this context 
where lensectomy could have effect on IOP control. After cataract 
surgery even eyes without glaucoma exhibit anatomical changes in 
the anterior chamber and other biometrical factors, for example, 
increase in the anterior chamber depth (ACD), angle opening dis-
tance and anterior chamber area. Although, these changes more 
evident in angle closure glaucoma, still it might occur in open angle 
glaucoma [8]. Another suggested mechanism for the IOP lowering 
effect of cataract surgery in patient with open angle glaucoma is 
the remodeling of the trabecular endothelium in response to stress 
of the ultrasonic vibrations during phacoemulsification. However, 
this hypothesis is inadequate for overall explanation, since the ini-
tial studies to report IOP-lowering after cataract surgery were on 
patients undergoing ICCE or ECCE rather than phacoemulsifica-
tion. A complex relationship appeared between cataract surgery 
and IOP when the preoperative IOP is in the statistically normal 
range [9]. There is postulated mechanism of increased uveoscleral 
outflow due to the release of prostaglandin F-2, hyposecretion of 
aqueous humor caused by traction on the ciliary body due to fi-
brosis and contraction of the posterior lens capsule after cataract 
surgery. Sometimes, lens extraction in cataract surgery done not to 
improve visual acuity as primary goal, but, rather to lower intraoc-
ular pressure. The clear lens extraction doesn’t accepted by many 
ophthalmologist as mean to control intraocular pressure while it 
is done, somewhat, on wider scale by refractive surgeons [10]. It 
seems that changes in IOP after cataract surgery in glaucoma pa-
tients depend on the type of glaucoma and baseline IOP. Eyes with 
angle closure glaucoma reveal greater postoperative IOP reduction 
as compared to the primary open-angle glaucoma(POAG) which 



Journal of Medical Research and Case Reports

Citation: Dr. Maytham Neamah. (2025). The Effect of Phacoemulsification Cataract Surgery on Intraocular Pressure Control and Topical 
Medications use in Glaucoma Patients in Al-zubair Hospital 2023/2024. Journal of Medical Research and Case Reports 7(1).

Page 3 of 8

Table 1:  Summarized the baseline characteristics of the patient 
involved in this study, where number of females more than males 
and majority of patients (60.2%) in the age group between 56 to 
75 years old.

Eyes with trauma or with previous ocular surgery, other types of 
glaucoma like Pseudoexfoliative glaucoma, angle closure glaucoma, 
pigmentary glaucoma, eyes with intraoperative and/or postopera-
tive complications, and those who are not completed the follow-up 
visits were excluded. Also patients who needed another non-glau-
coma related surgical or laser procedure such as YAG laser capsu-
latomy within the 6 months of the surgery excluded.

We recorded the number of Antiglaucoma medications before sur-
gery (whether monotherapy or dual therapy and more) and com-
pare it with postoperative status of using these drugs. Data were 
analyzed by software package (SPSS version 24 program) and dif-
ferences between preoperative and postoperative mean IOP were 
assessed by Chi square. A P value of less than 0.05 considered sta-
tistically significant.

One hundred twenty three eyes of 107 patients (59 males, 64 fe-
males) were enrolled in this study. The mean surgical age was 
64+_12 years old. Preoperative mean IOP value was 27.81+-3
.49(SD) (range, 22-30)mmHg. The mean IOP at 1st week ,1st month, 
3rd month and 6th postoperative months were 25.9 +-3.4,18.05 
+-2.6,18.6+-3.04 and 19.38+-2.49 mmHg, respectively. The follow 
up visits where IOP checked at 1st week, 1st month, 3rd month and 
6th months. The mean number of preoperative Antiglaucoma medi-
cations were 1.35+-0.8(range, 0-3) reduced postoperatively to 0.3-
+0.45 (range, 0-2). About 36 (60%) of the operated eyes become 
drug free after cataract surgery, 18 (30%) of the operated eyes has 
reduced medications used after surgery, 6 (10%) of the operated 
eyes remain on the same medications. There was decrease in the 
IOP values in the 1st, the 3rd and 6th months postoperatively with no 
significant change in the 1st postoperative week. Preoperative mean 
CCT value 557+-22.09(SD) (520-595)um. There was no significant 
increase in the CCT value in the postoperative visits.

show mild reduction. Although it is variant of POAG, pseudoexfolia-
tion glaucoma is associated marked IOP reduction, It is well-known 
that deposition of exfoliative material on the trabecular meshwork 
imped aqueous drainage through this meshwork, it is suggested 
that during phaco emulsification or generally in cataract surgery 
these material would be washed out thus ,no more obstacle to the 
aqueous drainage facility [11,12].

This study was designed to evaluate how much does cataract sur-
gery change IOP in both glaucomatous and control group, and 
whether glaucomatous patients stop or decrease Antiglaucoma 
medications after cataract surgery.

In this prospective cohort study, we studied the change in IOP in 
glaucomatous patients whom they underwent cataract surgery by 
modern phacoemulsification and control group without glaucoma. 
All patients were assessed by the same ophthalmologist, who was 
masked to patients’ identity. The study protocol gained approval 
by the Local Ethics Committee of The AL _Zubayer hospital admin-
istration and The Scientific Committee for Research and Develop-
ment in the Basra Health Directorate, and all participants signed an 
informed consent. The study was conducted according to the prin-
ciples of Declaration of Helsinki. A 123 eyes of 107 patients whom 
they have cataract (59 males, 64 females) were operated on during 
the period between Dec 2022 to March 2023 and followed for 6 
months postoperatively.

Full ophthalmological examination was done in the ophthalmic 
outpatient consultation room, the IOP measured twice by Goldman 
Applanation Tonometer attached to slit lamp and the mean was re-
corded (Haag- Streit tonometer,Haag Streit company,Switzerland) 
and central corneal thickness(CCT) measured by Ultrasonic Pa-
chymeter (Nidek, Japan).

All patients with POAG with age between 45 to 95 years on Anti-
glaucoma medications with visually significant cataract operated 
on by one professional surgeon and followed up for 6 months 
were included in this study, phaco surgery done with clear cor-
neal incision with White Star Signiture Pro phaco machine from 
(Johnson and Johnson Company, USA) and all with foldable IOL 
implantation (Rayner monofocal IOL, Rayner Company, ENGLAND 
and Senser monofocal IOL, Johnson and Johnson Company, USA), 
glaucoma patients criteria included uncontrollable IOP (22-35m-
mHg), cup-disc ratio of more 0.6, documented visual field defect on

Methods

Perimetry (Humphery perimetry) and documented RNFL damage 
by OCT(Carle Ziess).

Results
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In the above table, it’s clear that most of the glaucoma patients(G) 
operated on for cataract surgery have uncontrolled IOP as com-
pared to the non-glaucoma patients (NG). However, there was no 
significant differences between the two groups regarding central 
corneal thickness(CCT).

Table 2: Show the comparism of preoperative IOP and CCT between 
glaucoma patients(G) and Non glaucoma(NG).

Table 4:  Demonstrate the comparison between the preoperative 
IOP and the 1st postoperative month.

Variable No. % Mean + SD
Age 64+_12

45-55 32 26.0
56-65 38 30.9
66-75 36 29.3
76-85 13 10.6
86-95 4 3.3
Total 123 100.0

SEX
Male 59 48.0

Female 64 52.0
Total 123 100.0

Chronic disease
No 72 58.5
Yes 51 41.5

Total 123 100.0

Table 1: Population Characteristics for both patients with glau-
coma and healthy individuals who underwent phacoemulsification 

cataract surgery.

 Table 3: Shows the comparison between the preoperative IOP and 
1 week postoperative IOP.

N.B: Chronic diseases includes HT(Hypertension), IHD (Ischemic 
heart diseases), DM (Diabetes mellitus) and COAD (Chronic ob-
structive airway diseases).

The mean IOP decreased in 1st postoperative week, but, this is sta-
tistically not significant (p value 0.987) as described in the table 
[3]. This probably not represent the real measurement, further-
more, in the early postoperative days IOP could be elevated rather 
decreased due to inflammation and/or retained viscoelastic mate-
rial while there is decrese in mean value 0f IOP from (27.81 ± 3.49) 
pre. op to (25.90 ± 4.8 ) post. op.

In the table [4], it’s clear that mean IOP decreased significantly af-
ter 1st month postoperative period (P value 0.03). Majority of pa-
tients whom their preoperative IOP between 22 to 30 mmHg have 
decreased IOP between 12 to 20 mmHg.

Similarly, in table [4 ,5], the mean IOP after 3rd and 6th postoperative 
month decreased significantly as compared to that of the preopera-
tive values (P value 0.01 and 0.04, respectively).

The preoperative IOP was high in the glaucoma patient, being be-
tween (23-35 mmHg), whereas in non-glaucoma patients is quite 
within normal range (12-22 mmHg), most glaucoma patients have 
IOP values between 20 to 30 mmHg, while the healthy patients their 
IOP values between 12-20mmHg, as illustrated in table (2).

Preoperative IOP Glaucoma 
patients(G)

Non-glaucoma 
patients(NG)

 10-15  0 (0%)  13 (20.6%)
 16-20  0 (0%)  38 (60.3%)
 21-25  27 (45%)  12 (19%)
 26-30  28 (46.6%)  0 (0%)
 31-35  5 (8.3%)  0 (0%)
 Total  60  63

Central corneal thickness (CCT)  557um  552um

Preoperative 
IOP Mean +-SD

IOP 1 week after surgery
10-15 16-20 21-25 Mean ± 

SD
 p-value

21-25 2 20 5
26-30 2 18 8
31-35 0 2 3

Total 27.81 ± 
3.49

4 40 16 25.90 ± 
4.8

0.99

Preoperative 
IOP

IOP 1 month after surgery
10-15 16-20 21-25 Mean ± SD P value

21-25 4 21 2
26-30 3 20 5
31-35 0 5 0
total 7 46 7 18.05+-

2.65
0.03
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In table (7), we describe the preoperative and postoperative mean 
IOP, CCT. The mean IOP decrease in value at the 1st month, 3rd month 
and 6th month and was statistically significant, but that the 1st week 
was not significant. The mean preoperative CCT was 557.68+-20
.2(SD). The increased in CCT in the 1st postoperative week statisti-
cally significant (P value 0.1), but those of the 1st, 3rd and 6th were 
not significant. 

In our study we noticed that 36 (60%) of the operated glaucoma 
eyes became medications free, so the total number of medication 
significantly stopped (P value<0.05) and the final visit 35 eyes of 
the 36 have good IOP control, IOP being below 20 mmHg (table 9). 
All glaucomatous eyes that become drug free after cataract surgery, 
they were on mono or dual therapy preoperatively.

IOP 3 Months after surgery
10-15 16-20 21-25 Mean ± SD p-value

21-25 4 22 1
26-30 1 21 6
31-35 0 3 2
Total 5 46 9 18.0 ± 2.6 0.01

Preopera-
tive IOP

IOP 6 m0nth after surgery
10-15 16-20 21-25 Mean ± SD p-value

21-25 2 24 1
26-30 0 17 11
31-35 0 2 3
Total 2 43 15 19.38 ± 2.491 0.04

Table 5: Elucidate how much the mean IOP decreased after 3 
months from the cataract surgery.

 Table 6: Reveals the mean IOP 6 months after the surgery as 
compared to the mean preoperative value. 

Table 8: Overview the number of eyes, preoperative mean IOP and 
mean IOP at the final visit (6th postoperative month) in both glau-

comatous eyes and healthy eyes.

Table 7: Summarize the preoperative and postoperative mean 
IOP (Mean+-SD), P value, Mean CCT (Mean+-SD).

 Table 9: Number of glaucoma eyes with medications free at 
the 4 postoperative visits.

United Arab Emirates DirhamThe paragraph show that there is 
descending in p-value of IOP from pre-operative which was 10.4 
to post-operative value which become significant after one month 

The total number of eyes that gained sustained IOP control with 
decreased number of medications after surgery was 18 (30%) 
as described in table 10.In the 1st postoperative week the topical

 IOP Mean ± SD P value  CCT Mean ± SD
Pre op 27.81 ± 3.49 10.04  557.68+-20.2(SD)um

Post op 1 
week

25.90 ± 37.9 0.987  615.47+-28.7(SD) um

Post op. 1 
month

18.05 ± 2.65 0.03  574.64+-15.4(SD)um

Post op 3 
month

18.61 ± 3.04 0.01  550.75+-16.83(SD)um

Post op. 6 
month

19.38+-2.49 0.04  551.57+-17.89(SD)um

post operation p-value is 0.03 18 and the mean value of IOP de-
crease from 25.8 preoperative to 18.05 after one month from op-
eration which mean there is significant difference in IOP Preopera-
tive and post-operative 

Pre –op. 
IOP

 Eyes (n, 
%)

 IOP 
Pre op. 

(mmHg)

IOP chang-
es 6 mo.  
(mmHg)

Glaucoma 
group 

(N=60)

10-14  0(0%)  0  0
15-20  0(0%)  0  0
21-25  27(45%)  21.3+-0.4  -4.8+-2.3
26-30  28(46.6)  28.0+-2.3  -6.7+-3.1
31-35  5(8.3%)  31.4+-0.8  -9+-1.9

 Non 
glaucoma 

group 
(N=63)

10-14 13(20.63%)  10.7+-0.5  -0.4+-1.4
15-20  38(60.3)  16.3+-0.9  -1.8+-2.7
21-25  12(19%)  21.6+-0.5  2.6+-1.3
26-30  0(0%)  0  0
31-35  0(0%)  0  0

IOP Range  No. of Glaucoma eyes with drug free
 1 Week 
postop

 1 Month 
postop

3 Moths postop

10-15  3 (8.3%)  4 (11.11%)  3 (8.3%)
16-20  24(66.6%)  30 (83.3%)  31(86%)
21-25  9 (25%)  2 (5.5%)  2 (5.5%)
 Total  36  36  36

P value 0.003  0.005  0.005
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Cataract surgery in patients with glaucoma could be associated 
with transient increase in the IOP in the early postoperative period 
which might endanger optic nerve in patients with advanced glau-
coma [23], In this study, there is decrease in the mean IOP in the 1st 

postoperative week, but statistically not significant (P value 0.987) 
and this is probably overestimated due to corneal oedema altering 
the biomechanics of the cornea. Hence, the actual IOP value may 
be lower.

Cataract surgery alone is as effective as combined procedure in re-
ducing IOP at sustainable level in pseudoexfoliative glaucoma [24]. 
This raise the role of cataract surgery as a way to control IOP in 
patients with POAG. Intraocular pressure reduction after cataract 

Several studies had shown that IOP decreased after cataract sur-
gery in patients with glaucoma and Non-glaucoma (healthy indi-
viduals). The preoperative baseline IOP is the strongest predictor 
of the amount of decrease in IOP after cataract surgery [13]. In ad-
dition to improvement in vision, our findings in this study provide 
beneficial effect of cataract surgery in minimizing IOP in patients 
with POAG, also there is significant decrease in the number of glau-
coma medications. Clinically, IOP control is always the first priority 
in the management of glaucoma while VA is seldom engaged as as-
sessment index of glaucoma treatment outcome .Nevertheless ,VA 
is high predictor of quality of life in those patients [14]. Cataract 
surgery unlikely to be performed solely to improve vision In severe 
and end stage glaucoma patients with controlled IOP due to the risk 
of “wipe out “ which is the sudden loss of vision without apparent 
causes especially in advanced glaucoma after filtering surgery [15]. 
Some studies have shown that the reduction in IOP was statistically 
significant for glaucomatous patients and normal patients 6 months 
after cataract surgery and IOL implantation [16]. Others had dem-
onstrated that phacoemulsification and IOL implantation allow 
for reduction in the use of postoperative glaucoma medications in 
POAG patients [17]. It’s wise to investigate how much reduction of 
these medications influence the quality of life of the patients, fi-
nance and drug side effects. Chang et al. [18] Demonstrated that, 

Discussion

Antiglaucoma medications reductions doesn’t’ significantly reduce 
the IOP (pvalue 0.4), while it’s significant in the 1st, 3rd and 6th post-
operative months, while 6 eyes (10%) obtained IOP control with 
the same preoperative medications ,that’s’ more than one medi-
cation during the whole postoperative visits, and 2 eyes were not 
obtained sustained IOP value below (21mmHg) despite the use of 
topical mediations, their IOP were (24 and 25 mmHg)n.

IOP  No. of Glaucoma eyes with reduced medications
1 Week postop  1 Month postop 3 Months 

postop
10-15  1 (5.5%)  2 (11%)  1 (5.55%)
16-20  12 (66.66%)  13 (72.2%)  12 (66.66%)
21-25  5 (27.77%)  3 (16.66%)  5(27.77%)
Total  18  18  18

 P value 0.4  0.03  0.04

 Table 10: Number of eyes with reduced topical medication during 
the postoperative visits.

in ocular hypertensive and glaucoma patients, uncomplicated pha-
coemulsification had no significant IOP-lowering effect compared 
with their phakic fellow eyes for up to 3 years postoperatively and 
there was no difference between the mean number of postoperative 
IOP-lowering medications used in the operated and fellow eyes.

The proposed mechanisms that have been explain the IOP reduc-
tion after cataract surgery include: amelioration of aqueous outflow 
facility by drainage angle widening and/or fibrosis and contraction 
of the posterior capsule causing traction on the ciliary body, thus 
decreasing the aqueous humor and increase facility outflow [19]. 
After cataract surgery IOP reduction more evident in patients with 
pseudoexfoliative glaucoma where intra operative aspiration of 
pseudoexfoliative particles deposited on the trabecular meshwork 
leading to increased outflow facility, there is also increased blood-
aqueous barrier permeability which impaired in those patients [20]. 
In our study, the reduction in the mean IOP were comparable to 
that observed in Sophia at el (2020) in USA who studied the results 
of 7574 eyes underwent cataract surgery, the preoperative mean 
IOP was 15.2mmHg +-3.4(SD) decreased to 14.2mmHg +-3(SD) at 
12 months of surgery. It is also comparable to another study in our 
country done in Ibn Al-Haytham Eye Teaching hospital [21] where 
they evaluated the changes of IOP after uneventful phacoemulsifi-
cation and reported reduction in mean IOP from preoperative of 
(18.68+-2.84 mmHg) to postoperative (14.11+-2.61mmHg). Over-
all, our results are consistent with the findings in previous stud-
ies that demonstrate improvement of glaucoma control after pha-
coemulsification and reported a mean reduction in IOP of 2.2mmHg 
1 year after cataract surgery [22]. In this respect, for patients with 
cataract, but mild, well-controlled glaucoma requiring few medica-
tions, phacoemulsification alone is probably reliable option.
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Our results suggest that patients with primary open angle 
glaucoma(POAG) were more likely to achieve sustained IOP reduc-
tion after cataract surgery. Patients with higher baseline IOP had 
increased probability of achieving reduction in IOP. This evidence 
elucidates the significant benefit of cataract surgery in patients 
with POAG.

Conclusions
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