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Abstract

c

Background: Cataracts are one of the most common causes of blindness in_dogs. }'ens
extraction can be a very successful technique for restoring vision. Postope%e“slquences
\
include uveitis, retinal detachments, corneal endothelial damage, capsular wities, glaucoma,
and hyphema. Various methods have been described for catara, @ . y
Objectives: Our center lacks a phacoemulsification instrument, so we used manual extracapsular
4

cataract extraction (MECCE) in dogs with bilater@o{ ildteral cataracts to investigate this

method's advantages and disadvantages. M %

ol
Methods: A total of 27 MECCEs weresdonéuofi 19 dogs. Before surgery, pupillary light reflex

(PLR) and ultrasonography Werelerfo , and the health of both eyes was evaluated with a
microscope. Under genera%esthesi&t first, a sizable corneal incision (about 180 degrees) was

performed. Then thg‘gxwmon of the anterior lens capsule was excised for cataractous

cortices and nucleu%a’ction.

y

Result: Eight Terfier-breeds and one Poodle-breed were represented with both eyes affected and
the restiunilaterally affected. They included 9 male and 10 female dogs with an average age of

2



11.9 years (3 years to 16.2 years). The evaluation was done for 2 years. The restoration of

functional vision was obtained in all eyes with unilateral or bilateral cataract extractions for

L 4

almost two weeks postoperatively. No signs of endophthalmitis, glaucoma, etc wefe oEse ed in

any of the cases. ﬂ s
£ W/

Conclusions: MECCE can be an excellent technique in ¢ .@ %MOI@ facilities and

phacoemulsification tools are unavailable.

L N
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Introduction L y

e N

In cataract disease, the lens comprises thin, transparent, highly organized protein fibers
A

converted into white opacity. When the lens osmolality changes and is hydrated, it becomes
opaque; e\* tMassage of light, and eventually leads to blindness. But, diabetic cataracts,
SMQith fluid accumulation and progress to blindness (Patil et al., 2014). All breeds of small

animals are mostly affected bilaterally. Cataracts are often classified into morphological,
3



etiological, and the degree of opacification (Gelatt and Wilkie, 2011). In the surgical context, a
classification system that assesses the degree of cataract opacity or maturity is very usef 1, as this
quantification of lens opacity correlates with clinical vision (Feng et al., ZOm Cataract
complications include lens-induced uveitis (LIU), posterior capsular opa@aﬁon, increased

intraocular pressure (Shokoohimand et al., 2024), prolonged infl

y
a"on, retinal detachment,

and persistent corneal edema. After lens removal, signs such as LIUg characterized by the slow or

imperfect pupillary response to mydriatics, may progress; edical therapy is needed (Verloop
4
and Read, 2023). Two common cataract surgical techani are manual extracapsular cataract

extraction (MECCE) and intra-ocular lens pﬁcoemulsiﬁcation (PHACO). In the MECCE
surgical technique, the lens is extracted through a large corneal or limbal incision line. The
PHACO technique removes len‘s’ r@l through a small incision with fragmentation,
emulsification, and aspiration (i et % 2022). The MECCE technique is a primitive procedure
ST . .

and the most common prOjedmé that expert ophthalmologists perform when PHACO is
e size and density of the cataractous lens and the thick capsule,

unavailable. Also, duc te

MECCE is s%ecvmended for canine cataracts (Davidson et al., 1990; Beteg et al., 2008).

O



This study investigated the functional vision and postoperative complications after 27

MECCE:s in 19 dogs. (
- O .4
Material and methods U
CN\
¢ 4
A retrospective study of 27 MECCEs was performed lwogs with bilateral or

unilateral cataracts. The sex, breed, age, and bilateral or unilater: ECCE of each animal were

recorded in Table 1. Some of the dogs were sexually intact

y
. : 4
Table 1. Characteristics of cataract patients 0
Patient | Sex Breed Age Bilateral or unilateral
J ~ (year) Extracapsular cataract extraction
1 Female | Poodle 34 Bilateral
-~ Y
2 Female ﬁTerrier 16.2 Bilateral
3 Fesbe Terrier 13.2 Unilateral
4
N / Female | Terrier 14 Bilateral




5 Female | Yorkshire 15 Unilateral
Terrier
6 Female | Terrier 15.3 Bilateral
7 Male Terrier 14.5 Bilateral
8 Male Shih Tzu 16 Unilatéra
9 Male Terrier 13.5 lateral
a
10 Male Chihuahua 103 IAﬁlateral
’ \
11 Male Terrier @y Bilateral
12 Female Terri? 15.5 Bilateral
A
13 Male Terrier 3 Unilateral
p O
14 Ma& Yorkshire 12.5 Unilateral
» Terrier
y




15 Male Cocker spaniel 15.2 Unilateral

16 Female | Maltese 14.8 Unilateral °
ST
17 Female | Poodle 11.3 Unilateral ﬂ \
‘ 4
18 Male Poodle 8.5 Unilater: §

19 Female | Poodle 5.2 ilateral

\(0)

/--\:/

Preoperative considerations

Preoperative, the systemlcyd@ pupillary light reflex (PLR), ultrasonography of the

eyes with linear 7.5-15 MHzftgndepér (Esaote Mylab 30 gold CV, Via di Caciolle, Firenze,

pr- N
Italy) were assessed and observation of both eyes for ocular disease was performed under the
-
microscope (Topc l\fS -300, Japan). Medical treatments (24h before surgery) were topical

prednisol e%tay% (one drop, qbh, Sina Darou, Tehran, Iran), topical ciprofloxacin 3%
drop, , Sina Darou, Tehran, Iran), systemic prednisolone (I mg/kg™, q12h, Aburaihan

pharmaceutlcal co, Tehran, Iran). Also, 90 min preoperatively, topical NSAID (Diclofenac
7



sodium 1%, one drop, q30 min, Sina Darou, Tehran, Iran) was used. Meloxicam 2% (0.2 mg/kg
I, SC, Razak laboratories, Karaj, Iran) and cefazolin (22 mg/kg!, IV, q12, AFAY¢Chemie
Pharmaceutical Company, Tehran, Iran) injections were done before surgery and /6nce 24 hours
later. Topical tropicamide 1% (three drops, q6h, Sina Darou, Tehran, Iran) ﬂ administrated 2
hours before surgery. Following premedication with Acepr az (0 ”5 mg/kg!, IM,
Neurotranq Alfasan, Holland), Propofol 1% (4 mg/kg’, IV, B Melsugen AG, Melsugen,
Germany) as induction dose was injected and maintaihed with isoflurane gas (Aerrane,

4
Guayama, Spanish) and 100% oxygen. 0 >

R

Surgical technique Vo \\

The animals were placed in do@eraﬁecumbency and around the eyes washed with a
5% povidone-iodine solution. Then'the eyelids, corneal, and conjunctival surfaces were carefully
flushed with lactated Ringﬂso&fon (LRS). Their surfaces were cleansed with a 2% povidone-
iodine solution. Afteffhe&')ement of the drape, the palpebral fissure was kept open with a lid
speculum, a a‘ f the eyeball and exposure was achieved using a silk 4-0 bridle suture. A
peri eraﬁg 160-180°) corneal incision (from 9 O'clock to 3 O'clock on the superior cornea
near t elimbus) was performed to enter the anterior chamber (AC). First, a partial incision (90%

8



thickness) was made with the Beaver No. 6400 microsurgical blade. The AC was filled by air,
and the anterior capsule was stained by trypan blue (Amp Iml, Abzar Teb Pouya CoyTehran,
Iran) before the capsulorhexis to facilitate identification of the anterior lens €apsule. ‘After
penetrating by a keratome, the incision was completed by a corneal scissome\ R!'

4
during the capsulotomy procedure (can-opener technique) with vi oedwtic material (Visicrom

was kept

2%, Croma Pharma GmbH, Austria).

The nucleus was expressed by simultaneous compressien on the superior and inferior (6
p
and 12 o’clock) limbal area. Cataract cortices anc&ns}ma‘[erial were aspirated by a Simcoe
irrigation/aspiration cannula. The corneal )gcisi‘was closed with a nonabsorbable suture
\
(Nylon, 10-0, spatula needle, Kiyoh Industrial Park, Utsunomiya, Tochigi, Japan) in a

continuous pattern (Shoelace). 9% 0 thickness of the cornea was sutured to ensure the

apposition of all layers of the Cornea. gi/nally, the AC was reformed with LRS (Figure 1).
ST y
-\
\v ’

N
,‘
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Figure 1: Cataract surgery with MECCE method under the microscope. A) A view of the opacity
white lens and corneal incision; B) Ctaract lens extraction; C) Staining with Trypan blue; D)

infusion of a viscoelastic solution and closing of corneal incision with Nylon, 10-0 y

( 5
A
Y
Postoperative considerations
Topical ciprofloxacin 3% (one drop, q3h) and topic O}f)icamide 1% (three drops, q8h)
were administered beginning the day of surgery for @ K)Vf after surgery. Topical prednisolone
acetate 1% (one drop, q3h) was administered for@ month. Also, systemic ciprofloxacin (250
\

mg, 15 mg/kg!, PO, q12h, Tehran Dar QI’n) was administered for three days. The vision
was evaluated by the dog's respogte enacing gesture and how it moved around. For the
bilateral surgery group, each €ye was assessed separately. By microscope and ophthalmoscopy,

e N

an ocular examination was performed on every operated eye for 1, 2, and 4 weeks, and every two
A

months until two ye@)qst—surgery.

Y
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In this report, the average age of the studied dogs was 11.9 years old. 10.53% of dogs
were between 0-5 years old, 10.79% were between 5-10 years old, and 73.68% were between
10-15 years old. 52.63% of cases were female, and 47.36% were male. 57.90% ofianimals,
unilaterally, and 42.10% of animals, bilaterally, suffered from cataractﬂl\ammals were

P )

healthy and had no history of head trauma, ocular disease, etc. | rwnography, in all cases,

the lens was abnormally echogenic and slightly thicker than usual;and the global size was within

the normal limits in all cases (Figure 2). The pupillary t reflex was checked, which was
4
positive in all dogs. In the follow-up, there were no signs aucoma (acute corneal edema and

redness of the eyes in any case). In most cases,‘e patient had good vision during postoperative
examinations. Only in one case, severe retir@atr phy was seen but the cause was unclear.
A £ y
= N
) Q
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Figure 2: Ultrasonography Sﬁfle ma;ure cataract eye with linear transducer of 12 MHz.

y

N
Discussion Y

Cataractsin d&often develops as a result of the aging process and increases after 8 years
old, but i ($ dogs at three years or less they may develop (Kibar et al., 2014). Similar to our

study,ithe ayerage age of involvement in cataracts is reported to be over 8 years (Patil et al.,

13



2014; Chahory et al., 2003; Guerra et al., 2018). However, Heywood showed that the appearance
and timing of cataracts in beagle dogs were up to 1 year of age. He stated thatéle early
development of cataracts can depend on the breed of the animal (Heywood 1971 AlS , Gggrra
et al. indicated that the most common breeds in the United Kingdom wiﬁataracts are the
Labrador Retriever and Jack Russell, which could be due to the_i credible popl;larity of these
two breeds in the UK (Guerra et al., 2018); otherwise, similar t r study, cataracts can affect

most dog breeds.
4

.. : ) :
The symptoms of cataracts (uveitis, bhndne@ arj often not recognized by dog owners,

and they notice when the eye lenses have be}qme i@fe (Fischer et al., 2018). At the stage of late
1Y

maturity (mature cataract), vision is co tely,dost. Therefore, unlike humans, in dogs, cataracts
are diagnosed at relatively late ‘fta sulting in hardening or liquefaction of the lens
,
(Davidson et al., 1990). In the ultrag{)nography, the abnormal echogenicity of the lens was
P e i

confirmed. The thickness, of the lens was higher than usual, and the global size was within the
)

normal limits in all\cases. In the clinical evaluation, the lens was opacified, also, surgery was

correct selection of the patient, especially in the early stages of the disease, is

Th&‘or

essential to maximize the successful surgical outcome (Fischer and Meyer-Lindenberg, 2014). In
14

needed~Cataract surgery is a selective treatment in animals to improve their quality of life.
e, t



the past years, the MECCE technique in dogs has been a standard and popular procedure for lens
extraction. This method extracted the anterior lens capsule, lens cortex, and nucleav inaterial
(Patil et al., 2014). Various studies have shown that surgery in the immature stagefaja hgher
success rate than in the mature and hyper-mature stages. However, in the stufy%f\Leasure et al.,
the comparison of tonometry results in different stages of cataract rma@n showed a significant

difference only between the groups with immature and hyper- re cataracts (Leasure et al.,

2001).
4

Today, the PHACO technique has been ir@dﬁje as a standard method for cataract

surgery due to smaller incisions and red}gio f) surgical time compared to the MECCE

\

technique. The only disadvantage of this ‘method is the high equipment and materials cost

(Linebarger et al., 1999). In the g’tar ses of dogs, the size, the density of the cataractous

&

lens, and the thickness of the capsuleﬁr/lcreased. So, the approach of MECCE as a primitive and
i

economical method that{does not need special equipment has been recommended (Patil et al.,
)

2014). In the preop tivef assay, the pupillary light reflex was assessed, which was positive in all

dogs the ab ex could be considered positive for retinal disease. Startup (1969) stated

1lla esponse to light is an essential evaluation factor (Startup, 1969).

15



One of the reasons for the success of cataract surgery is the use of a suitable suture.
Unlike some studies that used absorbable sutures (Vicryl, 7-0 to 9-0, simple intev pted or
continuous pattern) (Biros et al., 2000; Chahory et al., 2003), in the present stuay., co?n/eal
incision closed with 10-0 nylon suture contained a spatula needle with mmnuous pattern

y

(shoelace) that no need to remove the stitches. Only in one case, a Qse'suture was removed and

then replaced. Patil et al. using the MECCE method after 3 mont follow-up, showed that the

success percentage of this method was 75%. They use 10-0 nonabsorbable monofilament
4
suture, which is thinner than nylon 8-0, and no suturessw: oved (Patil et al., 2014). Also, in

the study of Bonea, which used the MECCMnethod, the sclera, and the conjunctiva were
sutured with 8-0 mono nylon in three sepﬁzte stitches. However, in this study, after 30 days,
posterior capsular opacification di/’elo@nd the dog had partial vision loss, but no other post-

operatory complication was olﬁerveVBonea and Igna, 2022). In another study, the corneal

SED

incision was closed using ‘s‘?n'ﬁle%tures with 10-0 black nylon after successful PHACO surgery
(Kang et al., 2022‘ In o’t r studies, the use of nonabsorbable threads such as silk 10-0 and

prolene 8-0 i&e @ CE method has also been reported (Patil et al., 2014; Beteg et al., 2008).

/‘ C%nd evaluations after each surgery show the degree of its success. In this study, the

dogs became active and comfortable in the first days after the surgery. Most dogs had sufficient
16



vision to deal with obstacles at post-surgery examinations, which increased their self-confidence
and ultimately helped improve their quality of life. Two weeks after surgery, clinical ptoms
such as corneal opacity and posterior capsular fibrosis, which lead to definite cotne opg:/lty,
were not observed. If excessive handling and postoperative complicationfan\be prevented,

4

MECCE can be an alternative for owners who cannot afford lens 1S nqd would like to resolve

y

vision loss in their pets (Bonea and Igna, 2022).

Surgery is considered to have failed when (dogs, develop painful and blinding
complications such as endophthalmitis, retinal deta@e’nj, or glaucoma (Bonea and Igna, 2022).
Topical antibiotics, NSAIDs, and mydriatic/s.redx@éorneal edema, posterior capsular opacity,
and anterior uveitis. In this study, preoperative @xninistration of the topical NSAID and systemic
NSAID were done. Chandler et 3’ rcﬁn

&

capsule opacification (Chandler,et aI(2007). Also, Yi et al. recommended a single intravenous
i

ended using COX-2 inhibitors to prevent posterior

dose injection of Flunixin Meglumine at the time of induction of anesthesia is advantageous in
)

preventing fibrin thion (Yi et al., 2006). Among the symptoms of glaucoma are acute

corneal@ er&ld dness of the eyes (Moumneh et al., 2020). In the follow-up, there were no

sig&f glaucoma (acute corneal edema and redness of the eyes in any case).

17



Despite advanced techniques, PHACO cataract surgery is not yet available in some

centers, and due to the capsular thickness, hardness, and larger cataract lens, as well'a$ canine

L 4

lenses not being available or affordable, the MECCE procedure can be a valid tec iqtg in

cataract surgery in dogs. Although the number of animals studied is minima]@oktlng successes

/\;

of the MECCE method can greatly contribute to canine cataract tr 61\

y
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