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Abstract
A cataract is the primary cause of preventable blindness and is characterized by a congenital,
developmental, or acquired opacity of the human lens. Cataracts are predominantly treated through surgical
procedures utilizing a combination of anesthetic agents such as proparacaine to reduce patient discomfort.
Proparacaine is used to inhibit voltage-gated sodium channels on neuronal membranes to prevent signal
propagation and pain signaling in the patient. Current clinical standards call for the utilization of 0.5%
proparacaine when used for local anesthesia in cataract surgeries. In this review, the authors extracted the
reported application site and concentrations of proparacaine in conjunction with various combination
agents to accurately describe its usage in cataract surgery. It was found that most surgeons adhered to the
standard concentrations of proparacaine and generally used tropicamide, an eye dilator, as a combination
agent in cataract surgery. Additionally, surgeons preferred anesthetic application to the retrobulbar block.
The authors find that although surgeons are following standard protocol, adjustments for lowering the
standard dose of proparacaine could prove beneficial in preventing proparacaine toxicity. Furthermore, the
authors find that more research can be conducted in the future examining other combination agents for use
with proparacaine to improve patient outcomes.
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Introduction And Background
When the lens of a patient's eye becomes hazy, it is referred to as a cataract. Cataracts are most commonly
caused by the aging process. Although cataracts are treatable, numerous individuals across the globe suffer
from this condition. In fact, one out of every two people above the age of 74 is thought to have a cataract
[1]. The collagen within the eye's lens deteriorates with time as a result of ultraviolet (UV) radiation
exposure, causing the normally clear lens to become cloudy in appearance. For instance, one study found
that excessive UV exposure significantly increases the risk of cataract development [2]. This degradation
caused by UV exposure might result in cloudy vision and decreased nighttime perception. A patient's
cataracts can be surgically removed and replaced with an intraocular lens (IOL). Globally, millions of
cataract procedures are projected to be performed each year [3]. Anesthetics are frequently used by surgeons
to reduce the amount of discomfort that patients may suffer during an operation. Traditionally in cataract
surgery doctors will use medications such as tetracaine, lidocaine, bupivacaine, and proparacaine to numb a
patient's eye before the surgery begins [3,4]. Ophthalmologists also utilize tropicamide to dilate a patient's
eye before surgery [3]. Proparacaine, which is an active anesthetic agent, is one of the most commonly used
anesthetics for this surgery [4]. Because this anesthetic is often used for this operation, it is critical to
outline and understand the correct standards and protocols that must be followed when using it to protect
and maintain patient health. In order to achieve this objective, this paper attempts to analyze the
application, dosage, and concentration of proparacaine, as well as the types of other combination agents
that are used during the cataract surgery procedure. The goal of this study is to look at how proparacaine is
currently used and applied to patients undergoing cataract surgery.

Review
Concentration 
The concentration of proparacaine needed to be administered during cataract surgery can depend upon a
plethora of factors, including dosage (number of drops), patient physiology, and clinical regulations. Current
research describing the use of proparacaine in standard cataract surgeries describes a concentration of 0.5%
as the golden standard [5,6]. Incidentally, the most common proparacaine concentration used within the
review was at 0.5%. According to the data collected from Table 1, 24 of the studies within the review states
the use of concentrations of 0.5% [7-32]. This concentration would likely indicate the bare minimum amount
of anesthetic to achieve a significant effect on a standardized patient. As physicians, it is imperative to be
updated with current standards of care and their application to direct patients. This is needed to best ensure
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the safety of the patient and their clinical outcomes. With that being said, it is unsurprising to see most of
the studies within this review use proparacaine concentrations of 0.5% during cataract surgery as it follows
the standard of care for the standardized patient that was established by physician consensus and legal
documentation. Although most of the studies would point to the use of 0.5% concentrations of
proparacaine, a minority of studies indicate a preference for higher and lower proparacaine concentrations
of 1% and 0.01%, respectively [17-18,29]. This most likely points towards the notion that patients hold
differing thresholds to achieve a significant analgesic effect or that distinct procedures with unique
combination agents need varying concentrations of proparacaine to reinforce patient wellbeing. Although
the articles did not highlight specific reasons, a higher concentration at 1% was required to ensure the
patient was placed into an analgesic state during surgery [17,29]. A lower concentration at 0.01% could have
been implemented with the patient's safety in mind [18]. Side effects of the ester proparacaine are generally
limited; however, proparacaine toxicity has been widely mentioned in the literature. Proparacaine toxicity
mainly stems from chronic use of the anesthetic; however, the development of toxic outcomes on the
corneal epithelium has been mentioned even after single applications of proparacaine. According to a recent
study, using lower concentrations of local anesthetic compared to the standard of care is seen to have lower
risks of developing proparacaine toxicity [6]. In medicine, the standards of care for surgical operations are
constantly changing, and as physicians, it is vital to understand when modifications of treatment are
required to best suit the needs of the patient. 

Author (year) Concentration Combination agents
Area(s) of
application

Dosage 

Duffin et al. (1982)
[7]

0.50% Tetracaine Retrobulbar 6 drops

Erdurmus et al.
(2008) [8]

0.50% N/A Conjunctival sac 3-4 drops

Erza et al. (1996)
[9]

0.50% Lidocaine, bupivacaine Retrobulbar 2-4 drops

Habib et al. (2004)
[10]

0.50% N/A Conjunctival sac N/A

Hamilton et al.
(1998) [11]

0.50% Tetracaine Retrobulbar 1 drop

Ho et al. (1992) [12] 0.50% Tropicamide Retrobulbar N/A

Ioannidis et al.
(2010) [13]

0.50% Lidocaine, lignocaine Retrobulbar 2 drops

Joshi (2014) [14] 0.50% Lidocaine Retrobulbar 1 drop

Judge et al. (1997)
[15]

0.5% Bupivacaine, tetracaine, lidocaine Retrobulbar N/A

Kim et al. (2015)
[16]

0.50% Tromethamine Retrobulbar 3 drops

Khokhar et al.
(1997) [17]

1% Tropicamide, phenylephrine Retrobulbar 3 drops

Caporossi et al.
(2014) [18]

0.01% N/A
Transepithelial
corneal injection

N/A

Ong-Tone (2003)
[19]

0.50%
Cyclopentolate, phenylephrine, ofloxacin,
flurbiprofen

Retrobulbar N/A

Mannan et al.
(2017) [20]

0.50% Lignocaine Retrobulbar 3 or 4 drops

Matthew et al.
(2002) [21]

0.50% N/A Retrobulbar 3 or 4 drops

Matthew et al.
(2003) [22]

0.50% Lignocaine, bupivacaine
Retrobulbar sub-
Tenon

N/A

McCormick et al.
(2006) [23]

0.50%
Tropicamide 1%, phenylephrine 2.5%,
atropine 1%

Conjunctival sac 1 drop

Meyer et al. (1992) Tropicamide 1%, phenylephrine
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[24] 0.50% hydrochloride (HCl) 2.5% Retrobulbar N/A

O’Brien et al.
(2005) [25]

0.50%
Tropicamide 1%, phenylephrine
hydrochloride 2.5%, cyclopentolate 1%

Retrobulbar
2 drops given three times in
two minutes intervals

Oguz et al. (2000)
[26]

0.50% N/A Retrobulbar 1 drop

Ruschen et al.
(2005) [27]

0.50% Tetracaine 1% Retrobulbar 2 drops

Spanggord et al.
(2005) [28]

0.50% N/A Retrobulbar 2 drops

Sugar (1998) [29] 1% N/A Retrobulbar N/A

Westermeyer et al.
(2018) [30]

0.50% Subconjunctival lidocaine 2%+ Retrobulbar
2 drops every two minutes up
to five times

Wollensak et al.
(2009) [31]

0.50% N/A Retrobulbar
2 drops every five minutes for
30 minutes

Zaheer et al. (2007)
[32]

0.50%
Intracameral lignocaine 1%, sub-Tenon's
anesthesia

Retrobulbar 4 drops

TABLE 1: The use and application of proparacaine during cataract surgery

Combination agents
Although proparacaine can be used as the principal anesthetic agent, it is generally used with other
combination agents to ensure that patients do not feel any pain while they are going through cataract
surgery [7]. The review found that six of the studies reported using tropicamide in conjunction with
proparacaine [12,17,23-25]. This was most likely done because tropicamide is used in ophthalmology as a
pupil dilator. Tropicamide is not an anesthetic used to numb a patient's eye during surgery; rather, it is a
chemical used to dilate the pupil to ensure that the surgical procedure is done in a proper manner [7].
Ophthalmologists need to be able to have a clear view of the tissues behind the iris when performing
cataract surgery; this can only be done if the patient's pupil is relatively large. A large number of
investigations within the review most likely report the usage of tropicamide because patients' pupils before
surgery were not probably dilated enough to provide the surgeon with a decent view of the structures behind
the iris of the patient. Another major combination agent that was reported to be used in conjunction with
proparacaine during cataract surgery was lidocaine. According to the data presented in Figure 1, five of the
research articles reported using lidocaine in combination with proparacaine [9,13-15,30]. Lidocaine is an
amino amide local anesthetic that can be used for various different surgical procedures. Physicians most
likely used this anesthetic in conjunction with lidocaine, which creates a mixture of an amino ester and an
amino amide, to produce a stronger analgesic effect on the patient so that they would not experience
significant harm during the procedure [9]. Another anesthetic that was found to be used in concurrence with
proparacaine was tetracaine. Three studies within the review found that tetracaine was being used as a
major combination agent during cataract surgery [7,11,27]. Although both lidocaine and tetracaine are
powerful anesthetic agents, lidocaine is used more than tetracaine during cataract surgery because
tetracaine takes a longer period of time to produce an analgesic effect than lidocaine [6]. For the purposes of
cataract surgery, it might be more practical to produce an immediate, 30 seconds to onset, an analgesic
effect so that the procedure can start immediately. In addition to tetracaine, bupivacaine was also reported
to be used in combination with proparacaine to produce an analgesic effect. Bupivacaine was discovered to
be a major combination agent during cataract surgery in three studies included in the review [9,15,22]. Like
tetracaine, bupivacaine takes a longer time to produce an analgesic effect than lidocaine [9]. As a result,
while bupivacaine is used as a combination agent in a great number of cataract surgery procedures, lidocaine
is still used more frequently due to its fast-acting nature as an analgesic.
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FIGURE 1: Frequency of combination agents in different studies

Application of anesthesia
For ophthalmologists who perform cataract surgery, it is critical not only that they utilize the correct type of
anesthesia but also that they ensure the application of anesthetic to the correct location. Even if surgeons
use the right type of anesthesia but don't administer it correctly, the patient would experience excruciating
pain during surgery [4]. As a result, understanding how anesthesia is used is critical when trying to enhance
patient care for people who have cataract surgery. According to the data presented in Table 1, 23 research
papers reported that retrobulbar injections were the most common method for applying proparacaine [7-32].
This is likely because, in order for physicians to successfully perform the procedure and minimize harm to
the patient, they need relaxation of the muscles around the eye to ensure as little movement as possible
during the procedure. Proparacaine is able to achieve this state of muscle relaxation by temporarily blocking
the functionality of cranial nerves III, IV, and VI, which control ocular movement. Although this is the
primary proparacaine application method during cataract surgery, some risks come with retrobulbar
injections. Retrobulbar blocks cause complications, including reduced visual acuity, vitreous hemorrhaging,
retinal detachment, cardiac arrest, seizures, and even death [11,16]. Therefore it is important that physicians
follow proper procedural protocol when administering retrobulbar injections to minimize patient harm and
maximize patient health. While the potential complications that could happen from retrobulbar injections
may result in morbidity and mortality, they rarely occur due to the current standards and clinical practices
implemented by ophthalmologists [11]. If the risk to benefit ratio of retrobulbar blocks is unreasonably high,
physicians can utilize other methods of administration for proparacaine in cataract surgeries. A recent peer-
reviewed article has stated that topical anesthetics can be used safely for cataract extraction [5]. It was
found that there was no statistical difference in surgical conditions between groups given with either topical
or retrobulbar anesthesia. However, there was marginally higher discomfort during the administration of
proparacaine and postoperatively. Several other locations of proparacaine administration were present
within the data seen in Table 1. Specifically, three articles were found to use topical administration on the
conjunctival sac [8,10,23]. Besides avoiding possible side effects of retrobulbar injections, potential
advantages in using topical administration of proparacaine are well established and include a more rapid
return of patient ambulation, quicker surgeries, and the ability to conduct an outpatient surgery [6].
However, topical proparacaine can rarely cause side effects such as a tonic-clonic seizure that could
potentially cause long-term side effects. Although most of the drawbacks of both the retrobulbar and topical
anesthesia techniques are rare, it is important to become aware of them in determining which
administration type fits the patient [16,18]. Anesthesia is vastly important to the outcome of cataract
surgery, and thus it is exceptionally important to pick the right procedure for the patient.

Current limitations and future applications
Despite all of the existing research on the administration and use of proparacaine in cataract surgery
patients, further research is needed to discover more appropriate standards that may be employed for these
procedures to avoid adverse effects. More specifically, supplemental research on the effects of proparacaine
when used in conjunction with combination agents is necessary. When conducting this research, chemicals
such as ethylenediaminetetraacetic acid (EDTA) may be required to see what effects different compounds
have on the analgesic effects of proparacaine. Appropriate anesthetic use is critical for reducing the pain
that patients may suffer as a result of cataract surgery. On the other hand, individuals with cataracts must
be diagnosed early to avoid negative health consequences and diminishing surgical returns. Artificial
intelligence (AI) software that analyzes retinal scans could be developed in the future to help enhance the
frequency with which cataract patients are detected. Further research into the effects of proparacaine is
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needed to ensure the safety of cataract surgery patients. Perhaps in the future, investigations could invest in
potentially finding a method to prevent cataracts from developing. There could potentially be a lifestyle
change that might mitigate the development and progression of cataracts like we have seen for other
diseases such as Alzheimer's. Whatever the situation may be, more research into cataracts and cataract
surgery is needed to improve patient outcomes.

Conclusions
Cataract surgery is a critical medical operation that protects many people's vision. Understanding how
anesthetics like proparacaine are used during this treatment can assist in enhancing the existing standard of
care for patients with this condition. Proparacaine is an anesthetic that functions to relax eye muscles
during the procedure so that they generate as little movement as possible. Additionally, this anesthetic also
serves to block pain that could be felt during the operation by blocking the functionality of specific nerve
endings. After reviewing the literature, lidocaine, tetracaine, and tropicamide were determined to be the
most regularly utilized combination drugs with proparacaine in cataract procedures. Although proper
protocol for administration of proparacaine during cataract surgery was present within most of the studies,
the standard dosage for proparacaine should be reduced to reduce patient harm and improve treatment
outcomes. It is hoped that this review will encourage further research into the application of the
proparacaine anesthetic during cataract surgery. 

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Cataracts: overview. (2019). Accessed: 2022: https://www.ncbi.nlm.nih.gov/books/NBK390302/?

utm_medium=email&utm_source=transaction.
2. Taylor HR: Ultraviolet radiation and the eye: an epidemiologic study . Trans Am Ophthalmol Soc. 1989,

87:802-53.
3. Foster A: Vision 2020: the cataract challenge. Community Eye Health. 2000, 13:17-9.
4. Celebi OO, Celebi AR: The effect of topical ocular anesthetic proparacaine on conjunctival and nasal

mucosal flora in dry eye disease patients. J Clin Med. 2018, 7:73. 10.3390/jcm7040073
5. Joshi RS: A single drop of 0.5% proparacaine hydrochloride for uncomplicated clear corneal

phacoemulsification. Middle East Afr J Ophthalmol. 2013, 20:221-4. 10.4103/0974-9233.114795
6. Dass BA, Soong HK, Lee B: Effects of proparacaine on actin cytoskeleton of corneal epithelium . J Ocul

Pharmacol. 1988, 4:187-94. 10.1089/jop.1988.4.187
7. Duffin RM, Camras CB, Gardner SK, Pettit TH: Inhibitors of surgically induced miosis . Ophthalmology. 1982,

89:966-79. 10.1016/s0161-6420(82)34693-x
8. Erdurmus M, Aydin B, Usta B, Yagci R, Gozdemir M, Totan Y: Patient comfort and surgeon satisfaction

during cataract surgery using topical anesthesia with or without dexmedetomidine sedation. Eur J
Ophthalmol. 2008, 18:361-7. 10.1177/112067210801800308

9. Ezra DG, Allan BD: Topical anaesthesia alone versus topical anaesthesia with intracameral lidocaine for
phacoemulsification. Cochrane Database Syst Rev. 2007, 3:CD005276. 10.1002/14651858.CD005276.pub2

10. Habib NE, Mandour NM, Balmer HG: Effect of midazolam on anxiety level and pain perception in cataract
surgery with topical anesthesia. J Cataract Refract Surg. 2004, 30:437-43. 10.1016/S0886-3350(03)00557-1

11. Hamilton R, Claoué C: Topical anesthesia: Proxymetacaine versus Amethocaine for clear corneal
phacoemulsification. J Cataract Refract Surg. 1998, 24:1382-4. 10.1016/s0886-3350(98)80233-2

12. Ho T, Fan R, Hong WW, Khian KB: Maximal mydriasis evaluation in cataract surgery. Indian J Ophthalmol.
1992, 40:74-8.

13. Ioannidis AS, Papageorgiou K, Alexandraki KI, Massaoutis P, Sinha AJ, Andreou PS: Light sensitivity and
pain sensation during cataract surgery. A comparative study of two modes of anaesthesia. Int Ophthalmol.
2010, 30:703-7. 10.1007/s10792-010-9344-5

14. Joshi RS: Proparacaine hydrochloride topical drop and intracameral 0.5% lignocaine for
phacotrabeculectomy in patients with primary open angle glaucoma. Middle East Afr J Ophthalmol. 2014,
21:210-5. 10.4103/0974-9233.134669

15. Judge AJ, Najafi K, Lee DA, Miller KM: Corneal endothelial toxicity of topical anesthesia . Ophthalmology.
1997, 104:1373-9. 10.1016/s0161-6420(97)30128-6

16. Kim JY, Choi YS, Lee JH: Keratitis from corneal anesthetic abuse after photorefractive keratectomy . J
Cataract Refract Surg. 1997, 23:447-9. 10.1016/S0886-3350(97)80192-7

17. Khokhar S, Gupta Y, Dhull C, Singh V: Intraoperative aberrometry in cataract surgery with topical versus
peribulbar anesthesia. Indian J Ophthalmol. 2020, 68:776-9. 10.4103/ijo.IJO_913_19

18. Caporossi A, Mazzotta C, Paradiso AL, Baiocchi S, Marigliani D, Caporossi T: Transepithelial corneal
collagen crosslinking for progressive keratoconus: 24-month clinical results. J Cataract Refract Surg. 2013,
39:1157-63. 10.1016/j.jcrs.2013.03.026

19. Ong-Tone L: Use of a wick to deliver preoperative mydriatics for cataract surgery . J Cataract Refract Surg.

2022 Dang et al. Cureus 14(2): e22175. DOI 10.7759/cureus.22175 5 of 6

https://www.ncbi.nlm.nih.gov/books/NBK390302/?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/books/NBK390302/?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1298564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1705965/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm7040073
https://dx.doi.org/10.3390/jcm7040073
https://dx.doi.org/10.4103/0974-9233.114795
https://dx.doi.org/10.4103/0974-9233.114795
https://dx.doi.org/10.1089/jop.1988.4.187
https://dx.doi.org/10.1089/jop.1988.4.187
https://dx.doi.org/10.1016/s0161-6420(82)34693-x
https://dx.doi.org/10.1016/s0161-6420(82)34693-x
https://dx.doi.org/10.1177/112067210801800308
https://dx.doi.org/10.1177/112067210801800308
https://dx.doi.org/10.1002/14651858.CD005276.pub2
https://dx.doi.org/10.1002/14651858.CD005276.pub2
https://dx.doi.org/10.1016/S0886-3350(03)00557-1
https://dx.doi.org/10.1016/S0886-3350(03)00557-1
https://dx.doi.org/10.1016/s0886-3350(98)80233-2
https://dx.doi.org/10.1016/s0886-3350(98)80233-2
https://pubmed.ncbi.nlm.nih.gov/1302229/
https://dx.doi.org/10.1007/s10792-010-9344-5
https://dx.doi.org/10.1007/s10792-010-9344-5
https://dx.doi.org/10.4103/0974-9233.134669
https://dx.doi.org/10.4103/0974-9233.134669
https://dx.doi.org/10.1016/s0161-6420(97)30128-6
https://dx.doi.org/10.1016/s0161-6420(97)30128-6
https://dx.doi.org/10.1016/S0886-3350(97)80192-7
https://dx.doi.org/10.1016/S0886-3350(97)80192-7
https://dx.doi.org/10.4103/ijo.IJO_913_19
https://dx.doi.org/10.4103/ijo.IJO_913_19
https://dx.doi.org/10.1016/j.jcrs.2013.03.026
https://dx.doi.org/10.1016/j.jcrs.2013.03.026
https://dx.doi.org/10.1016/S0886-3350(03)00236-0


2003, 29:2060-2. 10.1016/S0886-3350(03)00236-0
20. Mannan R, Pruthi A, Khanduja S: Comparison of surgeon comfort assessment during phacoemulsification

using bilateral topical anesthesia versus ipsilateral topical anesthesia: a randomized controlled study. Int
Ophthalmol. 2018, 38:1235-42. 10.1007/s10792-017-0587-2

21. Mathew MR, Webb LA, Hill R: Surgeon experience and patient comfort during clear corneal
phacoemulsification under topical local anesthesia. J Cataract Refract Surg. 2002, 28:1977-81.
10.1016/s0886-3350(02)01369-x

22. Mathew MR, Williams A, Esakowitz L, Webb LA, Murray SB, Bennett HG: Patient comfort during clear
corneal phacoemulsification with sub-Tenon's local anesthesia. J Cataract Refract Surg. 2003, 29:1132-6.
10.1016/S0886-3350(03)00247-5

23. McCormick A, Srinivasan S, Harun S, Watts M: Pupil dilation using a pledget sponge: a randomized
controlled trial. Clin Exp Ophthalmol. 2006, 34:545-9. 10.1111/j.1442-9071.2006.01272.x

24. Meyer D, Hamilton RC, Gimbel HV: Myasthenia gravis-like syndrome induced by topical ophthalmic
preparations. A case report. J Clin Neuroophthalmol. 1992, 12:210-2.

25. O'Brien PD, Fitzpatrick P, Power W: Patient pain during stretching of small pupils in phacoemulsification
performed using topical anesthesia. J Cataract Refract Surg. 2005, 31:1760-3. 10.1016/j.jcrs.2005.02.044

26. Oguz H, Oguz E, Karadede S, Aslan G: The antibacterial effect of topical anesthetic proparacaine on
conjunctival flora. Int Ophthalmol. 1999, 23:117-20. 10.1023/a:1026567912389

27. Rüschen H, Celaschi D, Bunce C, Carr C: Randomised controlled trial of sub-Tenon's block versus topical
anaesthesia for cataract surgery: a comparison of patient satisfaction. Br J Ophthalmol. 2005, 89:291-3.
10.1136/bjo.2004.052167

28. Spanggord HM, Epstein RJ, Lane HA, Candal EM, Klein SR, Majmudar PA, Dennis RF: Flap suturing with
proparacaine for recurrent epithelial ingrowth following laser in situ keratomileusis surgery. J Cataract
Refract Surg. 2005, 31:916-21. 10.1016/j.jcrs.2004.12.042

29. Sugar A: Topical anesthetic abuse after radial keratotomy. J Cataract Refract Surg. 1998, 24:1535-7.
10.1016/s0886-3350(98)80180-6

30. Westermeyer HD, Cook AG, Harms C, Boylan S: Phacoemulsification cataract surgery in the loggerhead
turtle (Caretta caretta): surgical technique and outcomes in 10 cases. Vet Ophthalmol. 2019, 22:644-50.
10.1111/vop.12635

31. Wollensak G, Iomdina E: Biomechanical and histological changes after corneal crosslinking with and
without epithelial debridement. J Cataract Refract Surg. 2009, 35:540-6. 10.1016/j.jcrs.2008.11.036

32. Zaheer I, Taylor SR, Pearson RV: Phacoemulsification in vitrectomized eyes under topical anesthesia . Eur J
Ophthalmol. 2007, 17:336-40. 10.1177/112067210701700310

2022 Dang et al. Cureus 14(2): e22175. DOI 10.7759/cureus.22175 6 of 6

https://dx.doi.org/10.1016/S0886-3350(03)00236-0
https://dx.doi.org/10.1007/s10792-017-0587-2
https://dx.doi.org/10.1007/s10792-017-0587-2
https://dx.doi.org/10.1016/s0886-3350(02)01369-x
https://dx.doi.org/10.1016/s0886-3350(02)01369-x
https://dx.doi.org/10.1016/S0886-3350(03)00247-5
https://dx.doi.org/10.1016/S0886-3350(03)00247-5
https://dx.doi.org/10.1111/j.1442-9071.2006.01272.x
https://dx.doi.org/10.1111/j.1442-9071.2006.01272.x
https://pubmed.ncbi.nlm.nih.gov/1401170/
https://dx.doi.org/10.1016/j.jcrs.2005.02.044
https://dx.doi.org/10.1016/j.jcrs.2005.02.044
https://dx.doi.org/10.1023/a:1026567912389
https://dx.doi.org/10.1023/a:1026567912389
https://dx.doi.org/10.1136/bjo.2004.052167
https://dx.doi.org/10.1136/bjo.2004.052167
https://dx.doi.org/10.1016/j.jcrs.2004.12.042
https://dx.doi.org/10.1016/j.jcrs.2004.12.042
https://dx.doi.org/10.1016/s0886-3350(98)80180-6
https://dx.doi.org/10.1016/s0886-3350(98)80180-6
https://dx.doi.org/10.1111/vop.12635
https://dx.doi.org/10.1111/vop.12635
https://dx.doi.org/10.1016/j.jcrs.2008.11.036
https://dx.doi.org/10.1016/j.jcrs.2008.11.036
https://dx.doi.org/10.1177/112067210701700310
https://dx.doi.org/10.1177/112067210701700310

	An Analysis of the Use of Proparacaine in Cataract Surgery
	Abstract
	Introduction And Background
	Review
	Concentration
	TABLE 1: The use and application of proparacaine during cataract surgery

	Combination agents
	FIGURE 1: Frequency of combination agents in different studies

	Application of anesthesia
	Current limitations and future applications

	Conclusions
	Additional Information
	Disclosures

	References


