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Phacoemulsi�cation is considered to be the most effective 

procedure for visual rehabilitation and recovery; it usually 

involves small incisions of 2mm in length, rather than 

sutures or stitches. It was introduced �rst by Kelman in 

1967 in order to deal with cataract management. 

Phacoemulsi�cation is the emulsi�cation of the eye's 

natural lens; it is a very advanced and effective technique 

for acquiring safety and success during cataract surgery [1-

3]. Intraocular Pressure (IOP) is the pressure of the �uid in 

an eye. The �ow of the liquid (aqueous humor) into the 

anterior and posterior chambers is responsible for the 

shape of the eye along with other visual properties. Its main 
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tasks are that is transportation of neurotransmitters, 

provide strength/nutrition to avascular lens and cornea, 

helps in the maintenance of the ocular structure, etc [4, 5]. 

Viscoelastic aka Ophthalmic Viscosurgical Devices (OVDs), 

thick sticky stuff helps during the cataract surgery and 

makes phacoemulsi�cation safe and achievable, damage 

to the eye is usually prevented during cataract surgery with 

the help of Viscoelastic Substances (VES) by replacing 

aqueous with thick VES. A perfect VES must be free from 

any kind of microorganisms, hydrophilic, ability to be 

diluted, well clear, and do not possess any in�ammatory 

properties [6]. More importantly, VES must contain some 
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I N T R O D U C T I O N

The new modalities in surgical phacoemulsi�cation techniques are intended to restore the 

visual acuity and have minimized postoperative astigmatism. Objective: To evaluate the 

difference in the raised intraocular pressure after phacoemulsi�cation and insertion of an 

intraocular lens using 2% hydroxymethyl cellulose and 1% sodium hyaluronate as viscoelastic. 

Methods: This group comparative study was performed in the Department of Ophthalmology, 

Khyber Teaching Hospital, Peshawar for six months. A thorough slit lamp examination was 

executed to con�rm intraocular in�ammation or proof of prior intraocular surgery. For 

glaucoma, Gonioscopy was performed along with proper fundus examination. Patients in Group 

1 received 2% Hydroxymethyl Cellulose while in Group 2 patients received 1% Sodium 

Hyaluronate as viscoelastic. No pressure lowering drug was used and mean intraocular pressure 

was calculated using Goldman Applanation Tonometer. Intraocular pressure was measured 

preoperatively and then after 6, 12 and 24 hours and then after one week of surgery. Results: In 

Group 1, mean age was 65 ± 8.5 and mean Pre Op IOP was 13.1 ±  2.1. Mean Postop IOPs were 13.8, 

14.2, 15.1 and 17.5 at 6, 12, and 24 hours and after 1 week respectively. In Group 2, mean age was 

62.7 ± 8.3 and mean Preop IOP was 13.2 ± 2.3.  Mean Postop IOPs were 13.5, 13.9, 15.1 and 15.9 at 6, 

12, and 24 hours and after 1 week respectively. Conclusions: Mean intraocular pressure rise was 

signi�cantly greater at one week after phacoemulsi�cation and insertion of an intraocular lens 

using 2% hydroxymethyl cellulose as viscoelastic.

A R T I C L E I N F O A B S T R A C T

How to Cite: 
Jamal Khan, A. ., Rehman, M.- ur, Ashraf , A., Sajid 

Khan, M. ., Ullah, U. ., & Malik, A. (2022). Raised 

Intraocular Pressure Following Phacoemulsi�cation; 

A  C o m p a r a t i v e  S t u d y  w i t h  Tw o  D i f fe r e n t 

Viscoelastic: Raised Intraocular Pressure Following 

Phacoemulsi�cation. Pakistan Journal of Health 

Sciences, 3(07).

https://doi.org/10.54393/pjhs.v3i07.401

Key Words: 

Intraocular Pressure, Methylcellulose, Sodium 

Hyaluronate, Phacoemulsi�cation, Viscoelastic 

Substance

*Corresponding Author: 

Aeeza Malik 

Multan Medical and Dental College, Multan, Pakistan

aeezamalik@gmail.com
rdReceived Date: 3  December, 2022

rdAcceptance Date: 23  December, 2022
stPublished Date: 31  December, 2022

 PAKISTAN JOURNAL OF HEALTH SCIENCES
https://thejas.com.pk/index.php/pjhs

Volume 3, Issue 7  (December 2022)

PJHS VOL. 3 Issue. 7 December 2022 Copyright © 2022. PJHS, Published by Crosslinks International Publishers
93



criteria was de�ned as patients having age between 45 to 

70 years, immature senile cataract having normal IOP of 

11mm Hg to 21 mm Hg and gonio scopically open angle ( 

Shaffer's grade III and IV angles). Patients having history of 

earlier intraocular surger y, diabetes, intraocular 

in�ammation, glaucoma, hypertension and traumatic 

cataract were disquali�ed from the study. Through the 

OPD, patients were analyzed for phacoemulsi�cation and 

insertion of an IOL as per the sign of a senile small cataract. 

A structured and validated proforma was employed to 

record the details of the patients. A thorough slit lamp 

examination was executed to con�rm intraocular 

in�ammation or proof of prior intraocular surgery. For 

glaucoma, Gonioscopy was performed along with proper 

fundus examination. Patients were later randomly 

allocated into 2 groups through lottery method. Group 1 

received 1% sodium hyaluronate as viscoelastic. Group 2 

received 2% hydroxymethyl cellulose as viscoelastic. All 

the interventions were performed by the single trained and 

reliable ophthalmologist. No pressure lowering drug was 

used pre operatively and mean IOP was calculated using 

Goldman Applanation Tonometer. IOP was measured 

preoperatively and then after 6, 12 and 24 hours and then 

after one week of surgery. Data were analyzed using SPSS 

version 20.0.  For categorical data frequencies and 

percentages were used. Mean and standard deviation were 

calculated for continuous data. Student t test was 
stperformed for mean IOP comparisons of each group at 1  

week. P value >0.05 was considered statistically 

signi�cant.

very critical traits like elasticity, viscosity, and pseudo-

plasticity for preventing any damage to the anterior 

chamber. The property of elasticity prevents any damage 

to the eye as a result of vibration and the shock occurrence 

by operating the device, viscosity helps in lubrication and 

safeguarding, and pseudo-plasticity assists in dis�guring 

of material, which ensures safe control of the tissues [7]. 

The role of VES in performing phacoemulsi�cation can 

never be neglected as it prevents corneal endothelial from 

any damage, keep away broken fragments by causing 

damage to the posterior capsule, during Continuous 

Curvilinear Capsulorhexis (CCC) VES plays a vital role in the 

maintenance of anterior chamber, protecting intraocular 

tamponade and before Intraocular Lens IOL implant, 

capsular bag �lling. VES is either Cohesive or Dispersive, 

1% Sodium Hyaluronate (SH) falls into the category of 

cohesive VES as its weight of molecules and viscosity is 

high, which makes it a mass alike giving it the properties 

regarding tissues stabilizing, displacement, and to sustain 

the anterior chamber [8, 9]. Dispersive VES includes 2 % 

Hydroxymethyl Cellulose  (HC), which showed promising 

results in phacoemulsi�cation for endothelium safety 

against �owing substance, moreover, 2% HC has less 

viscosity, little ability to intertwine, and its chain of 

molecules are small in size 8. Elevation in IOP, after the 

procedure, is noted to be a harmful effect as a result of VES 

usage in phacoemulsi�cation. The adverse effect of a raise 

in IOP was commonly observed after few hours of the 

procedure and comes back to normal after 48 hours 

maximum [10]. The development of new surgical 

phacoemulsi�cation techniques is aimed at restoring 

visual acuity (VA) in order to secure a fast return to normal 

social life and work. Small incision phacoemulsi�cation 

procedures have minimized postoperative astigmatism 

and furthers comparative researches in this part of 

ophthalmology are highly needed. Therefore, this study 

was planned with an objective to evaluate the difference in 

the raised intraocular pressure after phacoemulsi�cation 

a n d  i n s e r t i o n  o f  a n  i n t r a o c u l a r  l e n s  u s i n g  2 % 

hydroxymethyl cellulose and 1% sodium hyaluronate as 

viscoelastic
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M E T H O D S
This group comparative study was carried out in 

Ophthalmology Ward B and the Out Patient Department 

(OPD) of Khyber Teaching Hospital, Peshawar for six 

months (November 2020 to May 2021) after taking approval 

f r o m  H o s p i t a l ' s  E t h i c a l  C o m m i t t e e  ( I R E B  N o . 

002/ADR/KMC). Written consent was taken from the 

patients participating in the study after informing them 

about the study. A total of 64 subjects ful�lling the inclusion 

criteria were selected for the study on the basis of random 

sampling using simple random number table. The inclusion 

R E S U L T S
The mean age of the patients in Group 1 was 62.5 ± 8.5 and in 

Group 2 was 62.7 ± 8.3. Group 1 have n=10 (31.25%) of the 

patients between age 45-60 years while, 22 (68.75%) of the 

patients in the age group of 61-70 years. In Group 2, n=10 

(31.25%) of the patients in 45-60 years of age whereas, 22 

(68.75%) of patients were of age between 61-70 years. In 

Group 1, 20 (62.5%) patients were males and 12 (37.5%) 

patients were recorded as females whereas, in Group 2, 20 

(62.5%) patients were males and 12 (37.5%) patients were 

females. Signi�cant difference in the rise of IOP has been 

observed between the two groups. Mean and SD for Pre and 

Post IOP at different time intervals is demonstrated (Table 

1).

Groups Preop IOP Postop IOP 
at 6 Hours

Postop IOP 
at 12 Hours

Postop IOP 
at 24 Hours

Postop IOP 
at one week

Group 1

Group 2

Total

13.1 ± 2.1

13.2 ± 2.3

13.5 ± 2.2

13.8 ± 2.2

13.5 ± 2.3

13.7 ± 2.3

14.2 ± 2.3

13.9 ± 2.4

13.9 ± 2.2

15.9 ± 2.2

15.1 ± 2.5

15.6 ± 2.5

17.5 ± 2.4

15.9 ± 2.1

17.2 ± 2.5

Table 1: Mean and SD for Pre and Post IOP at different time 

intervals

Group 1 = 2% hydroxymethyl cellulose
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et al., study related the consequence concerning HC and 

SH and on IOP and found signi�cant rise in IOP in SH [19]. 

Another Lin et al., study also described the escalation in IOP 

from 55 to 60mm of Hg when the anterior chamber was 

being injected with SH as it obstructs the trabecular 

meshwork [20]. Numerous surgical procedures were 

therefore carried out with the aim to completely remove 

the OVD, predominantly from the backside of the IOL, but 

unfortunately none of them succeeded in avoiding the 

development of postoperative IOP rise [21]. In present 

research, a comparison was been made between the 

insertion of intraocular lens employing 2% HC and 1% SH as 

viscoelastic and found signi�cant rise in IOP when 2% HC 

was used. These results are better in comparison to 

another similar study related to IOL implantation by means 

of hydro implantation [22, 23]. One more study has 

compared the hydroimplantation and viscoimplantation 

and concluded the same depth of capsular bag and the 

anterior camera. Watanabe et al., observed no difference in 

corneal edema one day one post operatively and less time 

of 40 to 60 seconds was required in lens implantation of 

hydroimplantation group in contrast to 2.4 to 4 minutes in 

viscoimplantation group [26]. Moreover, when attempts 

were made to completely remove the viscoelastic, it was 

frequently impossible and also increased the duration of 

operation. The in return rise in postoperative IOP levels may 

also result in injury to the optic nerve leading to ischemia 

exclusively in patients with glaucoma [24]. Even though the 

viscoelastic element present in front of IOL may 

straightforwardly be aspirated by means of irrigation hand 

piece, still there was a chance of some left over material in 

the capsule of the lens mainly at back of the IOL. Well-

adjusted salt solution has reported to be effective in 

decreasing the frequency of endophthalmitis along with 

toxic anterior segment syndrome. This solution works by 

washing the capsule of interior lens [25, 26].

Group 2 = 1% sodium hyaluronate

Strati�cation of Mean IOP at one week with age and gender 

are illustrated (Table 2 and 3).
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D I S C U S S I O N
This study was aimed to evaluate the difference in the 

raised intraocular pressure after phacoemulsi�cation and 

insertion of an intraocular lens using 2% hydroxymethyl 

cellulose and 1% sodium hyaluronate as viscoelastic and 

found signi�cantly greater mean intraocular pressure at 

one week after using 2% HC in comparison to 1% SH as 

viscoelastic and so the application of such viscoelastic 

substances like HC may improve the eminence of anterior 

chamber eye surgery. The use of materials such as 

viscoelastic in cataract surgery were for the �rst time 

described in 1972 [11,12]. Viscoelastics or ophthalmic 

viscosurgical devices (OVDs), enable the cataract 

operation by preserving the deepness and the overall 

anatomy of the anterior chamber of eye. This gives the 

surgeon enough workspace along with the provision of 

viscous barrier which shelters the delicate and febrile 

corneal endothelium. Malvankar-Mehta et al., found that 

damage to the corneal endothelium was mainly because of 

the surgical instruments, the cataractous lens debris along 

with the intraocular lens and injector during the procedure 

of insertion [13]. Kalode et al., found in his study high IOP 

was one of the commonest post-operative complications 

after the procedure of phacoemulsi�cation [14]. The initial 

post-operative rise in IOP was predominantly associated 

with the obstruction of trabecular meshwork which is 

actually because of the remains of OVD in the eye [15]. 

HPMC are the units of less viscous OVDs which do not stick 

to each other and therefore are highly dispersive. This 

dispersive property of low-viscosity OVDs was relatively 

di�cult to eliminate from eye completely [16]. Bardoloi et 

al., study also reported that retained viscoelastic and 

susceptibilities like trabecular trauma or unidenti�ed or 

neglected glaucoma were the foremost reasons behind the 

IOP increase post-operatively [17, 18].  Furthermore, Payal 

C O N C L U S I O N S

Mean intraocular pressure rise was signi�cantly greater 

at one week after phacoemulsi�cation with implantation 

of intraocular lens using 2% Hydroxymethyl cellulose in 

comparison as viscoelastic.

Mean IOP

45 to 60 yrs

61 to 70 yrs

Total

Group 1 ( n=32) Group 2 (n=32) p-value

15.6 ± 2.2

15.9 ± 2.5

32 (100%)

17.4 ± 2.1

17.2 ± 2.3

32 (100%)

0.00001

0.00001

64 (100%)

Table 2: Strati�cation of Mean IOP with Age

Group 1 = 2% hydroxymethyl cellulose

Group 2 = 1% sodium hyaluronate

Mean IOP

Male

Female

Total

Group A ( n=32) Group B (n=32) p-value

15.6 ± 2.1

15.9 ± 2.2

32 (100%)

17.4 ± 2.2

17.2 ± 2.4

32 (100%)

0.00001

0.00001

64 (100%)

Table 3: Strati�cation of Mean IOP with Gender

Group 1 = 2% hydroxymethyl cellulose

Group 2 = 1% sodium hyaluronate
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