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1   |   INTRODUCTION

Cataract is a major cause of visual impairments in hu-
mans1,2 and repeatedly reported in animals, for example 
in dogs,3 cattle,4 dogs, and cats.5 Mature cataract in hu-
mans with complete loss of sight may even develop in 
only the course of several days–months in the case of 
head trauma6 or uncontrolled diabetes.7 Although the 

etiology of cataract may be variable, such as advancing 
age,7,8 trauma,9 genetic predisposition,10 or nutritional 
deficiencies,11,12 vision can be restored by surgical in-
tervention. Since human and non-human primates live 
in groups and heavily depend on their vision for social 
interactions,13 cataract surgery not only restores basic 
needs, but also increases the quality of life on a behav-
ioral level.
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Abstract
Background: Cataract is the major cause of visual impairment in humans. 
Phacoemulsification with intraocular lens (IOL) implantation is the standard 
technique for cataract treatment with a high success rate. In a few cases, the sur-
gical cataract procedure and lens implantation have been applied in non-human 
primates.
Case Description: A +/− 40-year-old female chimpanzee (Pan troglodytes) in 
captivity was diagnosed with mature cataract optical density (OD) and poste-
rior subcapsular cataract combined with cortical opacities OS after ophthalmic 
examination. To restore vision and facilitate far- and near sight, phacoemulsifi-
cation OU with +22.5 diopter (D) IOL implantation OD and + 24 D OS were per-
formed. Despite complicated surgery OD due to posterior capsular rupture, the 
outcome was successful during 1-year follow-up. The chimpanzee regained ade-
quate vision, normal behavior, and was successfully re-introduced to her group 
of chimpanzees.
Conclusion: This is the first case report of a simultaneous bilateral cataract sur-
gery with IOL implantations in both eyes, targeting emmetropia OS and near 
vision OD resulting in monovision, in a chimpanzee. Vision was restored without 
postoperative complications.
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In humans, preoperative ocular biometry is performed 
to calculate the intraocular lens (IOL) diopter (D) power, 
followed by phacoemulsification with IOL implanta-
tion. This is the standard procedure.14 IOL implantation 
in non-human primates was experimentally studied in 
rhesus monkeys15 and cynomolgus monkeys,16 where 
phacoemulsification and aspiration with cataract-curing 
end points were first used in a spider monkey.17 Since 
then, phacoemulsification18 and phacoemulsification in 
combination with IOL implantation19–22 have been suc-
cessfully applied to gorillas and orangutans suffering from 
vision loss by cataract.

The chimpanzee (Pan troglodytes), with which we 
share roughly 96% of our genome,23 is the humans closest 
relative, and both species are expected to have consider-
able similarities in eye structure. Unilateral phacoemul-
sification with IOL implantation has been performed in 
a chimpanzee.22 To our knowledge, this is the first re-
port of a bilateral cataract surgery and monofocal IOL 
implantation, aiming at monovision, in an adult, female 
chimpanzee.

2   |   CASE DETAILS

2.1  |  History

An approximately 40-year-old female chimpanzee from 
a rescue center for exotic animals, specializing in non-
human primates, in the Netherlands (AAP, Animal 
Advocacy and Protection) presented with bilateral opacity 
of the lenses. The chimpanzee had inhabited the center for 
12 years, being obese at the moment of rescue. Caretakers 
first noticed behavioral changes when she started cover-
ing her eyes from light, 3 months before development of 
cataract was diagnosed. The behavior of the chimpanzee 
progressively deteriorated, leading to the loss of her domi-
nant position in the group of one male and four females, 
so she had to be isolated. Her movements were careful, 
scanning the environment with her hands before stepping 
from a platform. Other behavioral signs included foraging 
with her head close to the ground and frequently hiding 
under a blanket. At AAP, a veterinary treatment room was 
equipped for ophthalmic examination and the subsequent 
surgical procedure.

2.2  |  Ophthalmic examination

For anesthetic and immobilization purposes, a combi-
nation of tiletamide and zolazepam (2.5 mg/kg; Zoletil 
100, 100 mg/mL, Virbac) and detomidine (0.04 mg/kg; 
domidine 10 mg/mL, Eurovet Animal Health), IM was 

administered by hand injection. Before lifting the ani-
mal from her enclosure, ketamine IM was given (1.6 mg/
kg, ketamine 10%, 100 mg/mL, Alfasan Nederland B.V.). 
Anesthesia was maintained with isoflurane (Isoflutek 
1000 mg/g, Laboratorios Karizoo) and O2 1.5 mL/min by a 
7 mm endotracheal tube.

Ophthalmic examination revealed mature cataract op-
tical density (OD) (Figure  1), and posterior subcapsular 
cataract combined with cortical opacities OS. Pupillary 
light reflex was absent on OD, but positive on OS. To dilate 
the pupils, 0.28 mg tropicamide and 5.4 mg phenylephrine 
hydrochloride (Mydriasert®, Théa Pharma) were installed 
in the fornix for 20 min, and it was removed at the end of 
the examination. During ophthalmic examination using 
a slit lamp biomicroscope (Zeiss Style Optel Portable Slit 
Lamp, Model Name/Number: Z), the conjunctiva, cor-
nea, anterior chamber, and iris appearances were nor-
mal. Fundus examination could not be carried out due to 
cloudiness of the lens OD. In OS, there was a red fundus 
reflex, and centrally, the optic nerve head was visible with 
a normal aspect, but further details could not be observed.

For the IOL power calculation, keratometry and A-scan 
biometry were executed. Keratometry only succeeded in 
OS and was performed with the retinomax (Righton laser 
vision). Keratometry values from OS were used in OD. 
An immersion ultrasound A-scan biometry (Rockmed) 
was carried out to determine the axial length (AL). The 
average ALs were 21.86 mm OD and 21.27 mm. Table  1 
summarizes the ophthalmic measurements with A-scan 
details. The refraction power of the IOLs was calculated 
based on the SRK/T-II formula.23,24 To enable increased 
near sight in one eye, a target of minus 1.0 D was chosen 
in OD to achieve slight myopia (Hoya PC-60AD IOL with 
+22.5 D). Emmetropia was chosen for OS (Hoya VivinexC 
MultiSert IOL with +24.0 D) (Figure 2).

Physical examination, hematology, and blood chemis-
try results were within normal limits (Table 2 Blood chem-
istry results). The total procedure, including induction, 

F I G U R E  1   Mature cataract of the right eye.
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      |  3NOTTING et al.

OD OS

Cornea diametera ~13 mm ~13 mm

Hand slit lamp

Cornea Clear Clear

Anterior eye chamber Moderate deep Moderate deep

Lens Mature cataract Opacity anterior + posterior 
capsule

Conjunctiva Brown Brown

Eye lids Normal Normal

Mydriasisb Wide Wide

Papil n.s. Sharp/vital, cup-disk ratio 
0.3–0.4

Macula n.s. n.s.

Retina n.s. Red reflex

A-scan

Axial length 21.86 mm 21.27 mm

Anterior eye chamber 3.23 mm 3.69 mm

Lens thickness 2.98 mm 4.01 mm

Vitreous 15.65 mm 13.56 mm

k1 n.s. 7.06 mm at 178°

k2 n.s. 6.72 mm at 88°

Anterior segment OCT n.s. n.s.

Posterior segment OCT n.s. n.s.

Diopter 20.5 24

Lens type Sulcus Monofocal

Emmetropia 0.07 −0.15

Chosen IOL 22.5 24

Abbreviations: n.s., not succeeded; OCT, optical coherence tomography.
aBy measuring tape.
bMydriasert: tropicamide 0.5% eyedrops and phenylephrine 5% eyedrops.

T A B L E  1   Ophthalmologic 
measurements.

F I G U R E  2   (A) Immersion ultrasound A-scan biometry of both eyes (OD and OS); (B) biometry calculation for the IOL of both eyes (OD 
and OS) for emmetropia and near vision (−2.5 D).

Selected Measure A.C.(mm) L.(mm) V.(mm) T.L.(mm)
m/s 1532 1641 1532

#1 3.68 4.02 13.75 21.45

#2 3.79 4.02 13.60 21.41

#3 3.52 4.02 13.60 21.14

#4 3.64 4.02 13.52 21.18

#5 3.64 4.02 13.52 21.18

#6 3.68 4.02 13.52 21.22

#7 3.72 3.98 13.52 21.21

#8 3.72 4.02 13.52 21.26
#9 3.72 4.02 13.52 21.26

#10 3.83 3.98 13.56 21.37

Avg 3.69 4.01 13.56 21.27

Stat-2 3.79 4.02 13.52 21.33

Std-Dev 0.08 0.02 0.07 0.10

Eye: OS

Contact Phakic Normal Eye

1/1Quantel Medical - Axis Nano V.2.00

Selected Measure A.C.(mm) L.(mm) V.(mm) T.L.(mm)
m/s 1532 1641 1532

#1 4.14 3.45 14.29 21.87
#2 4.21 3.41 14.29 21.90

#3 4.67 2.95 14.02 21.64

#4 4.52 2.91 14.06 21.49

#5 2.72 5.29 13.98 21.99

#6 2.37 2.22 17.46 22.05

#7 2.49 2.63 16.78 21.89

#8 2.60 2.42 16.74 21.76

#9 2.26 2.46 17.27 21.99

#10 2.34 2.09 17.58 22.01

Avg 3.23 2.98 15.65 21.86

Stat-2 2.72 5.29 13.98 21.99

Std-Dev 0.96 0.88 1.54 0.17

Eye: OD

Contact Phakic Normal Eye

1/1Quantel Medical - Axis Nano V.2.00
EyeSuite™ IOL, V4.4.0

SID:841

OD
right eye

OS
left eye

Phakic

Manual Entry

AL [mm] 21,86*
CCT [µm]

AD [mm]
ACD [mm]

LT [mm]

R1[mm/D/°] 7,06*  / 47,80* @ 
R2[mm/D/°] 6,72*  / 50,22* @ 

R [mm/D] 6,89*  / 48,98*
-AST [D/°] -2,42 @ 

n 1,3375
WTW [mm]

Phakic

Manual Entry

AL [mm] 21,27*
CCT [µm]

AD [mm]
ACD [mm]

LT [mm]

R1[mm/D/°] 7,06*  / 47,80* @ 
R2[mm/D/°] 6,72*  / 50,22* @ 

R [mm/D] 6,89*  / 48,98*
-AST [D/°] -2,42 @ 

n 1,3375
WTW [mm]

Target Refraction: -2,50 Template: unsaved Target Refraction: -2,50 Template: unsaved

ZCB00
AMO

IOL [D] Eye [D]

24,00 -1,75

24,50 -2,08

25,00 -2,41
25,50 -2,75

26,00 -3,09

SRK/T

Tecnis ZA9003
AMO

IOL [D] Eye [D]

24,00 -1,71

24,50 -2,03

25,00 -2,37
25,50 -2,70

26,00 -3,04

SRK/T

VRSA54 Aphakie peripup.
AMO

IOL [D] Eye [D]

19,50 -1,79

20,00 -2,19

20,50 -2,58
21,00 -2,99

21,50 -3,40

SRK/T

Sensar AR40E
AMO

IOL [D] Eye [D]

23,50 -1,79

24,00 -2,12

24,50 -2,46
25,00 -2,81

25,50 -3,16

SRK/T

Hoya Vivinex XY1
Hoya

IOL [D] Eye [D]

24,50 -1,93

25,00 -2,26

25,50 -2,59
26,00 -2,92

26,50 -3,27

SRK/T

iSert PC 60AD
Hoya

IOL [D] Eye [D]

23,50 -1,89

24,00 -2,23

24,50 -2,57
25,00 -2,92

25,50 -3,27

SRK/T

ZCB00
AMO

IOL [D] Eye [D]

26,50 -1,95

27,00 -2,29

27,50 -2,63
28,00 -2,98

28,50 -3,33

SRK/T

Tecnis ZA9003
AMO

IOL [D] Eye [D]

26,50 -1,90

27,00 -2,24

27,50 -2,58
28,00 -2,93

28,50 -3,28

SRK/T

VRSA54 Aphakie peripup.
AMO

IOL [D] Eye [D]

21,00 -1,58

21,50 -1,98

22,00 -2,39
22,50 -2,80

23,00 -3,21

SRK/T

Sensar AR40E
AMO

IOL [D] Eye [D]

25,50 -1,69

26,00 -2,03

26,50 -2,38
27,00 -2,73

27,50 -3,09

SRK/T

Hoya Vivinex XY1
Hoya

IOL [D] Eye [D]

26,50 -1,78

27,00 -2,11

27,50 -2,45
28,00 -2,80

28,50 -3,15

SRK/T

iSert PC 60AD
Hoya

IOL [D] Eye [D]

25,50 -1,80

26,00 -2,15

26,50 -2,50
27,00 -2,85

27,50 -3,21

SRK/T

EyeSuite™ IOL, V4.4.0

SID:841

OD
right eye

OS
left eye

Phakic

Manual Entry

AL [mm] 21,86*
CCT [µm]

AD [mm]
ACD [mm]

LT [mm]

R1[mm/D/°] 7,06*  / 47,80* @ 
R2[mm/D/°] 6,72*  / 50,22* @ 

R [mm/D] 6,89*  / 48,98*
-AST [D/°] -2,42 @ 

n 1,3375
WTW [mm]

Phakic

Manual Entry

AL [mm] 21,27*
CCT [µm]

AD [mm]
ACD [mm]

LT [mm]

R1[mm/D/°] 7,06*  / 47,80* @ 
R2[mm/D/°] 6,72*  / 50,22* @ 

R [mm/D] 6,89*  / 48,98*
-AST [D/°] -2,42 @ 

n 1,3375
WTW [mm]

Target Refraction: 0,00 Template: unsaved Target Refraction: 0,00 Template: unsaved

ZCB00
AMO

IOL [D] Eye [D]

20,50 0,46

21,00 0,15

21,50 -0,15
22,00 -0,47

22,50 -0,78

SRK/T

Tecnis ZA9003
AMO

IOL [D] Eye [D]

20,50 0,49

21,00 0,19

21,50 -0,12
22,00 -0,43

22,50 -0,74

SRK/T

VRSA54 Aphakie peripup.
AMO

IOL [D] Eye [D]

16,00 0,84

16,50 0,48

17,00 0,11
17,50 -0,26

18,00 -0,64

SRK/T

Sensar AR40E
AMO

IOL [D] Eye [D]

19,50 0,77

20,00 0,46

20,50 0,15
21,00 -0,16

21,50 -0,48

SRK/T

Hoya Vivinex XY1
Hoya

IOL [D] Eye [D]

20,50 0,58

21,00 0,28

21,50 -0,03
22,00 -0,34

22,50 -0,65

SRK/T

iSert PC 60AD
Hoya

IOL [D] Eye [D]

19,50 0,69

20,00 0,38

20,50 0,07
21,00 -0,25

21,50 -0,57

SRK/T

ZCB00
AMO

IOL [D] Eye [D]

22,50 0,65

23,00 0,34

23,50 0,02
24,00 -0,30

24,50 -0,62

SRK/T

Tecnis ZA9003
AMO

IOL [D] Eye [D]

22,50 0,68

23,00 0,37

23,50 0,06
24,00 -0,26

24,50 -0,58

SRK/T

VRSA54 Aphakie peripup.
AMO

IOL [D] Eye [D]

18,00 0,73

18,50 0,36

19,00 -0,02
19,50 -0,40

20,00 -0,79

SRK/T

Sensar AR40E
AMO

IOL [D] Eye [D]

22,00 0,62

22,50 0,30

23,00 -0,02
23,50 -0,35

24,00 -0,68

SRK/T

Hoya Vivinex XY1
Hoya

IOL [D] Eye [D]

23,00 0,47

23,50 0,16

24,00 -0,15
24,50 -0,47

25,00 -0,79

SRK/T

iSert PC 60AD
Hoya

IOL [D] Eye [D]

22,00 0,53

22,50 0,20

23,00 -0,12
23,50 -0,45

24,00 -0,78

SRK/T

(A) (B)
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had taken 65 min. in which the chimpanzee had de-
veloped slight hypothermia (35.0–35.7°C). Back in the 
animal enclosure, detomidine was reversed with atipa-
mezole (0.1 mg/kg, Sedastop 5 mg/mL, AST Farma B.V.) 
i.m. Cataract surgery and IOL implantation were planned 
within 2 weeks to reduce the risk that a mature cataract 
would develop in the left eye as well.

2.3  |  Pre- and postoperative 
management and anesthesia

The same procedure for anesthesia, sedation, and trans-
port to the operation room, as described for the ophthal-
mic examination, was carried out in preparation for the 
cataract surgery. After fastening to the surgical chair 
(ACE Ophtha, Rockmed), the chimpanzee was covered 
with blankets to prevent hypothermia. Pain treatment 
during the procedure consisted of meloxicam (0.2 mg/kg, 

metacam 5 mg/mL, Boehringer Ingelheim B.V.) with con-
tinuous monitoring of temperature (38.6–37.4°C), heart 
rate (62–78 bpm), respiration rate (17–22/min), SpO2 
(93%–100%) and CO2 (6.6–8.7 mmHg). Prior to extubat-
ing and transport back to the enclosure, an extra dose 
of combined tiletamide and zolazepam (1.2 mg/kg) and 
detomidine (0.04 mg/kg) IM was administered. Back in 
the enclosure, detomidine was reversed with atipamezole 
(0.1 mg/kg) IM.

2.4  |  Pre-surgical preparation and 
phacoemulsification technique

Standard surgical preparation was performed by eyelash, 
eyelids, and conjunctival flushing with 1:50 povidone-
iodine solution. Two different ophthalmologists per-
formed the surgeries. The surgery was started in the left 
eye. A clear corneal incision of 2.75 mm was made at 11 
o’clock, and two additional side ports at 2 o’clock and 10 
o’clock of 1.2 mm were made. Intracameral administra-
tion of 0.1 mL of 0.1% trypan blue (Vision blue®, DORC) 
for anterior lens capsule staining was carried out. The 
anterior chamber was filled with sodium hyaluronate 2% 
(HEALON®, Johnson&Johnson) and sodium hyaluro-
nate 1.4% (ArtiVisc Plus 1.4%, Ophtec). The anterior lens 
capsule was incised with a Utrata capsulorhexis forceps 
and continuous capsulorhexis of 5 mm was conducted. 
The anterior lens capsule was stiff and thin. The hydro-
dissection was performed using balanced salt solution. 
The lens was very soft and removed with an irrigation/
aspiration (I/A) probe. Only 1% phaco power for 0.44 min 
was used to remove the lens. All cortical lens material 
was completely removed using an I/A probe. An IOL 
was place in the bag OS. Intracameral injection with ce-
furoxime 0.1 mL/mg and stromal hydration of all clear 
corneal incisions were performed (Figure  3). Two milli-
liters dexamethasone chronodose 4 mg/mL was injected 
subconjunctivally. Tobradex® (tobramycin 3 mg/mL and 
dexamethasone 1 mg/mL) ointment was applied on the 
surface of the cornea.

The right eye surgical preparation was the same as the 
left eye. A clear corneal incision of 2.75 mm was made at 
11 o’clock, and two additional side ports at 2 o’clock and 
10 o’clock of 1.2 mm were made. The lens capsule was also 
stained with Vision Blue (Vision blue®, DORC). The cap-
sule was wrinkled and adhered to the lens preventing hy-
drodissection. The anterior lens capsule was opened with 
the surgical instrument. Given the capsular fibrosis and 
wrinkling, completion of the capsulorhexis with a Utrata 
capsulorhexis forceps resulted in a small anterior capsule 
tear at 1 o’clock. A posterior segment scissor (DORC dis-
posable micro scissors curved [23 gauge/0.6 mm] the side 

T A B L E  2   Blood chemistry results.

Leukocytes 6.2/nL

Erythrocytes 4.4/pL

Hemoglobin 7.9 mmol/L

Hematocrit 0.40 L/L

Thrombocytes 140/nL

Neutrophilic granulocytes 58.9%

Lymphocytes 33%

Monocytes 5.5%

Sodium 144 mmol/L

Potassium 6.7 mmol/L

Magnesium 1 mmol/L

Calcium 2.4 mmol/L

Phosphate 0.97 mmol/L

Cholesterol 3.73 mmol/L

Triglycerides 1.11 mmol/L

Glucose 7.39 mmol/L

Protein total 75 g/L

Bilirubin 1.7 μmol/L

ASAT 66 U/L

Gamma-GT 40 U/L

GLDH 1 U/L

Alkaline phosphate 31 U/L

LDH 494 U/L

CK 2108 U/L

Urea 3.17/mmol

Creatinine 92/μmol

Albumin 37.6 g/L
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      |  5NOTTING et al.

ports were 1.2 mm each) was used to finish the capsulor-
hexis with a size of about 5 mm. The divide-and-conquer 
phacoemulsification technique was performed with 17% 
phaco power for 1.08 min. At the end of the phacoemulsi-
fication, a small round posterior lens capsule rupture with 
vitreous incarceration occurred. Subsequent vitrectomy 
was carried out, and cortical lens material was completely 
removed using an IA probe. An IOL was placed in the 
sulcus with optic capture, and Miostat® (approximately 
0.3 mL) was used to constrict the pupil immediately. 
Sodium hyaluronate was then aspirated from the ante-
rior chamber with IA probe. Intracameral injection with 
0.1 mL cefuroxime (0.1 mL/mg) and stromal hydration of 
all clear corneal incisions were performed. Two milliliters 
dexamethasone chronodose 4 mg/mL was injected sub-
conjunctivally. Tobradex® ointment was applied on the 
surface of the cornea. Both eyes were not bandaged at the 
end of the surgery. The surgical procedure took 32 min in 
OS and 60 min in OD, resulting in a total anesthetic period 
close to 2.5 h (137 min). The chimpanzee recovered from 
anesthesia uneventfully.

2.5  |  Surgical outcome and rehabilitation

One day postoperatively, the vision of the chimpanzee 
appeared to be restored. She studied her feet and hands, 
looked at her caretakers straight in the eye, and could pre-
cisely catch small fruit, such as raisins, that was thrown to 
her. Overall, she was more assertive, vocal and her move-
ments were quicker. She showed no adverse behavior to 
disturb the surgical wounds, and consequently, eye pro-
tection was unnecessary. First 3 weeks postoperatively, 

no inflammation was found and ocular media remained 
clear (Figure 4). Postoperative management with topical 
Tobradex® eyedrops four times a day was administered in 
the medial canthus by cotton swab for 3 weeks and tapered 
down weekly. Prednisone 20 mg was given once a day for 
5 days po, after which she was successfully re-introduced 
to the alpha-male. Upon completion of the Tobradex® 
treatment, she rejoined the full group of chimpanzees 
(five members) where she quickly regained her dominant 
position among the females. After a month, even a second 
male was added to the group without relegation on her 
social status.

3   |   DISCUSSION

Visual impairment in chimpanzees decreases the qual-
ity of life by conflicting with foraging, social contact, and 
safekeeping. Additionally, behavior and social interaction 
rely heavily on visual cues within the troop. Chimpanzees 
live in families with a hierarchical structure25 and there-
fore depend on social eye contact to respond to intraspe-
cies cues and aggression.25,26 Cataract surgery and lens 
implantation are thus advisable if an animal with cataract 
loses sight and normal social behavior, as demonstrated by 
this case report, where the chimpanzee had been expelled 
by her group members during her progressive vision loss. 
She had developed a mature cataract in one eye during 
the course of several months, a clinical presentation often 
seen in cataracts associated with diabetes27 or trauma.28 
In humans, diabetes mellitus Type 2 (DMII) is associ-
ated with higher risk of cataract development,29,30 while 
the prevalence of DMII increases with the increasing rate 

F I G U R E  3   Overview cataract operation of the left eye (OS). (A) Overview before operation, (B) vision blue stained anterior capsule 
which is opened by capsulorhexis forceps, (C) hydrodissection of the lens, (D) phacoemulsification of the lens, (E) cortex extraction of lens 
particles, (F) filling of the anterior chamber, and (G) result after the operation.

(A) (B) (C)

(D) (E) (F) (G)
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of obesity worldwide.31 Under her former owner, the re-
ported chimpanzee was immobilized in a cage, lived on a 
diet of high-sugar-containing foods, and therefore devel-
oped obesity. The hyperglycemia and obesity may have 
played a role in the etiology of the cataract. Moreover, she 
suffered from nutritional deficiencies, which is an addi-
tional factor in cataract development.32 However, with her 
45 years of age and progressive age as leading cause of cat-
aract,32 this may not be excluded as an important factor.

It is recommended to perform surgery before a ma-
ture cataract has developed to optimize the results, since 
there is a higher risk of complicated surgery. Additionally, 
ophthalmic measurements (keratometry and AL) become 
impracticable. Indeed, ophthalmologic examination was 
limited on the eye with mature cataract because of cloud-
iness of the lens and the dioptric power for the IOL had 
to be estimated from the contralateral eye. Moreover, the 
surgical procedure on the eye with mature cataract was 
complicated due to hardening of the lens material which 
had fastened itself to the lens capsule and the sulcus 
ridges. Optimally, a foldable IOL is placed in the capsule 

bag, but on this side, the lens had to be inserted in the 
sulcus with optic capture. Phacoemulsification with IOL 
implantation turned out to be successful in OU, but the 
complicated surgery in OD resulted in an extended proce-
dure and long anesthetic period. To prevent hypothermia 
during extended surgical procedures, using blankets or a 
heat mat is recommended. Also, the use of mobile surgi-
cal chair for eye surgery (ACE Ophtha, Rockmed) made 
it possible to operate from superior inducing less risk for 
endophthalmitis. Thus, early diagnosis of cataract and 
quick follow-up by surgical intervention is important to 
optimize prognosis in future cases.

With the chimpanzee being our closest relative, it is 
expected that ocular biometry techniques and ophthalmic 
surgical procedures, as practiced in human clinics, can be 
useful in members of this species as well. In humans, opti-
cal biometry for AL determination and keratometry is the 
gold standard and provides the highest accuracy for IOL 
determination. However, such a procedure is not feasible 
in a chimpanzee. Instead, ultrasound A-scan biometry has 
to be used, which is less accurate. Corneal curvature and 
AL were comparable to the human eye, and the SKR/T-II 
formula could be applied to calculate the dioptric power. 
Accordingly, standard IOLs could be inserted in the chim-
panzee. During examination, dark adaptation was not 
performed to reduce the anesthetic time. Despite the ap-
parent difference in resistance of the anterior lens capsule 
compared with the human eye, the team of specialized 
ophthalmologists regarded the surgical cataract procedure 
on the chimpanzee as comparable to human phacoemul-
sification. Previously, Leiva and colleagues22 described 
the need to approach the eye from the temporal side, 
unhampered by the orbital rim. However, our surgeons 
disposed of an ophthalmological chair with flexible head-
rest enabling a superior approach. Leiva et al.22 reported 
unilateral phacoemulsification and IOL implantation in a 
chimpanzee, but here, we present the first case of a suc-
cessful bilateral cataract surgery and IOL implantation in 
an adult, female chimpanzee.

Vision was quickly restored after surgery without 
signs of ocular inflammation or the animal showing in-
tent to disturb the eye area, corresponding to similar re-
ports.18,19,21,22 With her sight, the chimpanzee regained 
her assertive behavior and was successfully introduced to 
the group members. Moreover, she successfully reclaimed 
her position as the alpha-female. Ocular media remained 
clear during 1-month follow-up, but an after cataract (pos-
terior lens capsule becomes cloudy) might present in OS 
in a later stage. Periodical check-ups are therefore recom-
mended to timely start intervention to treat cloudiness of 
the posterior lens capsule.

As demonstrated by the chimpanzee in this case re-
port, diopter calculation, phacoemulsification, and IOL 

F I G U R E  4   Female chimpanzee 12 weeks after the cataract 
operation of both eyes.
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implantation can be performed in this species follow-
ing human-clinical procedures and leads to successful 
outcome. Chimpanzees in captivity can live to approx-
imately 60 years of age,33 providing the presented chim-
panzee with up to 20 years of restored vision. With our 
case, we show the feasibility of cataract surgery in chim-
panzees, provided that the medical team is well expe-
rienced and prepared to solve potential complications 
during surgery.
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