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Purpose: To assess the face and content validity of an artificial eye model for secondary intraocular lens (IOL) fixation via the 
Yamane technique.
Methods: Ophthalmologists and residents participated in a 90-minute simulation session on secondary IOL fixation via the Yamane 
technique. Hands-on practice of this technique was performed on an artificial eye, the Bioniko Okulo BR8. After, all ophthalmologists 
answered an 18-question survey assessing the face and content validity of the model. Survey responses were recorded on a 5-point 
double-headed Likert scale, ranging from strongly agree (1)-to-strongly disagree (5) (Figure 1).
Results: Twenty-three surveys were completed. Respondents rated the survey with a median response of 1 (strongly agree)-to-3 
(neutral). Highest ratings for the model were received for “usefulness for training residents”, and “easier to set up and clean-up 
compared to a cadaver”. Lowest ratings were received for realism of the model compared to cadaveric eyes. Statistical analysis 
revealed no significant difference among identified groups. Ratings for face and content validity were viewed favorably, both with an 
overall median response of 2.00 (agree).
Conclusion: The Bioniko Okulo BR8 shows promise as a valid tool for practicing secondary IOL fixation via the Yamane technique. 
Considering recent guidelines in competency-based ophthalmology education programs, this model may be a valuable tool over 
traditional techniques for teaching and improving surgical skill amongst trainees.
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Introduction
Techniques used to date for secondary IOL fixation with lack of capsular support include placement of the IOL in the 
anterior chamber, suture or clip fixation to the iris, suture fixation to the sclera using traditional or flanged methods, or 
intrascleral haptic fixation.1–4 These are technically challenging procedures to perform and are associated with post- 
operative complications such as glaucoma, corneal endothelial cell loss, wound leak, hyphema, lens tilt/dislocation, 
cystoid macular edema, and peripheral anterior synechiae.1–4 Scleral fixation via suturing also carries the risk of the same 
complications as listed above as well as risk of suture knot erosion and breakage.5,6

Over the last two decades, sutureless intrascleral fixation (SFIOL) has risen in popularity amongst 
ophthalmologists.7,8 In general, SFIOL techniques involve the fixation of the IOL haptics within the sclera without the 
use of sutures.8 For the beginner trainee, mastering these technically challenging procedures can be difficult, as typically 
the IOL haptics need to be housed in scleral tunnels or flaps. Torsion of the haptics, scleral erosion, or IOL dislocation are 
common problems involved in SFIOL.7–9 In 2007, Gabor et al demonstrated a technique for sutureless fixation of the 
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posterior chamber lens via two straight sclerotomies ab externo using a 24-gauge cannula parallel to the limbus to create 
a scleral tunnel.9 Each haptic arms/tails of a standard 3-piece IOL is then pulled through the sclerotomy and left 
externalized. Forceps are then used to grasp each externalized tip and pull the IOL haptic into the scleral tunnel. 
Challenges associated with the Gabor technique included difficulties in grasping the haptics for subsequent placement 
into the scleral tunnels, as well as problems around achieving sufficient haptic fixation power, and postoperative IOL 
dislocation.7–9

Subsequently, new, revised techniques have been developed to target these problems. The Yamane technique (flanged 
intrascleral IOL fixation with double-needle technique) has become increasingly popular.10 Developed in 2014 by 
Yamane et al, the Yamane technique is a SFIOL technique that involves the firm fixation of the haptics of an IOL to 
the sclera via creation of a flange at the end of the IOL haptic.10 To achieve this, the ends of the haptics are cauterized 
using an ophthalmic cautery device, creating a flange of ~0.3mm. The advantage of this method is that it allows for better 
fixation of the haptics in the scleral tunnels.

As a beginner trainee, common difficulties in mastering the Yamane technique include performance of an angled 
sclerotomy, introduction of the leading haptic into the lumen of a 30-gauge needle, and externalization of the haptics.11–15 

As such, it is important for ophthalmologists and trainees to learn and continually refine their skills on model eyes prior 
to performance on patients.

Traditional methods to practice and enhance surgical skills without causing patient harm include use of cadaveric 
eyes.16 Advantages of cadavers include accurate ocular anatomy and realistic experience of tool–tissue interaction forces. 
However, concerns have been raised regarding the ethics associated with their use, high costs to obtain, biohazard risks 
upon disposal, and limits in both quantity available and timing of when they must be used by (preservation and 
storage).16 As a result, artificial eye models have risen in popularity as training tools for ophthalmologists and 
residents.17–20 This study analyzes the feasibility of an artificial eye model, the Bioniko Okulo BR8 as an alternative 
training tool to cadaveric specimens for secondary IOL fixation via Yamane technique. Valued at $200 USD, the Bioniko 
Okulo BR8 is designed for simulation of cataract surgery and its associated complications. The model features a clear 
cornea, flexible pigmented iris and angle, flexible sclera, and a variety of lens options that permit practice of cataract 
surgery in different contexts. The ability to remove the capsule from the model permits surgical practice of secondary 
IOL insertion and management of weak zonules. Importantly, unlike a cadaveric specimen, the models are reusable (up to 
a certain number of replications), affordable, realistic, easy to use, and disposable without biohazard concerns. Despite 
these potential benefits, no validation of this model has been reported in the literature to date. Thus, the purpose of this 
study was to assess the face and content validity of the Bioniko Okulo BR8 model for secondary IOL fixation via 
Yamane technique.

Methods
Ethics was approved by the University of Calgary Research Ethics Board. The tenets of the Declaration of Helsinki were 
followed. Verbal consent was obtained from participants and approved by the ethics committee.

Ophthalmologists and residents of varied surgical experience were surveyed following a 90-minute skills transfer 
course on secondary IOL fixation via Yamane Technique at the 2021 Canadian Ophthalmological Society Annual 
Meeting in Halifax, Nova Scotia, Canada. An 18-question survey was designed to assess the face and content validity 
of the Bioniko Okulo BR8 (Table 1) (Figure 2). Adapted from McDougall, face validity was defined as a subjective 
assessment of the realism of the Bioniko Okulo BR8 model compared to a human eye.21 Content validity was defined as 
the suitability of the model for teaching purposes.21 A video presentation by a trained ophthalmologist on secondary IOL 
fixation via Yamane Technique was shown to the participants prior to beginning the skills course. The surgical steps 
involved in the Yamane technique were explained and demonstrated. Participants then engaged in hands-on practice of 
secondary IOL fixation via Yamane Technique on the Bioniko Okulo BR8 model. Two participants were seated per table, 
each with a Bioniko Okulo BR8 model, a complete set of surgical instrumentation, and a conventional surgical 
microscope. During the hands-on session, instructors circulated the room and provided guidance to participants. 
Following completion of surgery on the models, both instructors and participants completed the survey prior to the 
conclusion of the session. Survey responses were collected on a 5-point Likert scale, ranging from strongly agree (1) to 
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strongly disagree (5). Respondents also self-reported their past year and lifetime experience performing secondary IOL 
fixation via Yamane Technique. Further, participants and instructors were provided the opportunity to provide comments 
on their experience using the Bioniko Okulo BR8 model. We compared survey responses from instructors (n=6) vs 
participants (n=17), as well as for expertise performing the Yamane technique (n=6) vs non-experts (n=17), We defined 
expertise in secondary IOL fixation via Yamane Technique as having performed over >20 lifetime cases. Statistical 
analysis was not performed given the low sample size. Graph generation was performed using GraphPad Prism 8.2.0. 
There were no financial incentives provided to participants for completing the survey.

Results
A total of 23 ophthalmologists completed the survey. Survey respondents comprised 17 participants and 6 instructors. Six 
respondents had no prior experience performing the Yamane technique for secondary IOL fixation in a live patient prior 
to the course and survey. Two patients had significant prior experience, performing >60 lifetime procedures in live 
patients. The self-reported experience performing secondary IOL fixation via Yamane technique of the respondents in the 
past year and lifetime is shown in Table 2 and Table 3.

Respondents rated the survey with a median response of 1 (strongly agree) to 3 (neutral), with highest ratings for the 
model received for the topics of usefulness for training residents, and easier to set up and clean-up compared to a cadaver 
(Figure 1). Lowest ratings were received for how realistic the model was compared to cadaveric eyes. Ratings for face 
validity (survey questions 1–3, 17 in Table 1) were viewed favorably, with an overall median response of 2.00 (agree) 

Table 1 18-Question Survey Designed to Assess the Face and Content Validity of the Bioniko Okulo BR8 Model

Please Respond to Each Question Using a Scale of (1) Strongly Agree to (5) Strongly Disagree.

1. The Alcon Bioniko tissue had a realistic appearance.

2. The structures were anatomically accurate.

3. The model simulates real ocular tissue.

4. The model is useful for training residents in the secondary intraocular lens fixation.

5. All novices should have training on the Alcon Bioniko model prior to performing these procedures on patients.

6. The Alcon Bioniko model is useful in assessing the resident’s skill to perform this technique.

7. The Alcon Bioniko model should be included in all Canadian residency programs.

8. Compared to traditional cadaveric eyes, the Alcon Bioniko model is more accessible.

9. Compared to traditional cadaveric eyes, the Alcon Bioniko model is easier to set up and clean up.

10. Compared to traditional cadaveric eyes, the Alcon Bioniko model is more realistic.

11. Performing this technique on the Alcon Bioniko model before real patients is more likely to result in success than discussion of theory and 
observation alone.

12. Successful performance of this technique on the Alcon Bioniko model is predictive of success on a real patient.

13. Successful performance of this technique on the Alcon Bioniko model indicates readiness to perform these procedures on real patients.

14. Previous experience performing this technique helps in obtaining skills on the Alcon Bioniko model.

15. The Alcon Bioniko model is an effective tool to assess surgical readiness.

16. The training benefits of the Alcon Bioniko model justify the cost of $200 per eye.

17. The Alcon Bioniko model was free of defects or malfunctions for the duration of its use.

18. The Alcon Bioniko model was easy to prepare and set up (if performed).
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(Figure 1). In this category, survey question 2 (anatomically accurate) was rated the highest. Content validity, (survey 
questions 4–7, 11–15 in Table 1) was also viewed positively, with a median response of 2.00 (agree).

Discussion
Secondary IOL fixation via the Yamane technique is a technically challenging surgical procedure to master. The 
development of low-cost, re-usable hands-on training tools may aid in resident acquisition of surgical skills and 
performance on live patients. Survey results revealed that the Bioniko Okulo BR8 model performed favorably across 
all items assessed. Survey questions involving content validity (usefulness in training residents) were rated the highest, 
highlighting this model’s potential for use as a surgical training tool. Positive implications of transitioning to use of 
artificial eye models over traditional cadaveric eyes include increased availability and resources to practice surgery, 
elimination of biohazardous risks associated with cadaveric eyes (preservation, storage and disposal), and lower financial 
burden.22–28 Survey responses regarding face validity (realism of the model) were also rated favorably. Anatomical 
accuracy and the realistic simulation of ocular tissue are critical components of a model. Questions not related to face and 
content validity (survey questions 8–10, 16–18), were also viewed favorably, and primarily consisted of the ease of set- 
up, ease of use, and accessibility/costs of the model. Although statistical analysis could not be performed, median 
responses from both instructors vs participants, and experts vs non-experts answered the survey questions in favor of the 
Bioniko Okulo BR8 model. As can be expected, the realism of the model compared to a cadaveric eye was rated the 
lowest. A missing feature of the model that may contribute to this rating include the lack of conjunctival blood vessels. 

Table 2 Respondent’s Self-Reported Experience Over the Last Year Performing 
Secondary IOL Fixation via Yamane Technique Procedures on Live Patients Prior to 
the Training Course

Number of Procedures 
Performed (n)

Number of Participants in Procedure Range for 
Surgeries Performed in the Past Year

0 9

1–10 11

11–20 1

21–30 0

>30 2

Specify if >30 50, 100

Table 3 Respondent’s Self-Reported Lifetime Experience Performing Secondary IOL 
Fixation via Yamane Technique Procedures on Live Patients Prior to the Training 
Course

Number of Procedures 
Performed (n)

Number of Participants in Procedure Range for 
Total Lifetime Surgeries Performed

0 6

1–20 11

21–40 3

41–60 1

>60 2

Specify if >60 120, 1000
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Written comments provided by respondents were mainly positive and related to the ease of set-up, storage, and value as 
a training tool for practicing secondary IOL fixation via the Yamane Technique. Negative feedback was received from 
respondents relating to the costs of the model, and that the artificial shell around the eye that simulates the orbit gets in 
the way of surgery. It should be noted that although the Bioniko Okulo BR8 model costs $200 USD, the cost of a human 
cadaveric eye is ~$500 USD per globe.22

One limitation of this study is its small sample size (n=23). Due to the ongoing COVID restrictions at the time of the 
study, the number of participants permitted during the skills transfer course at the 2021 Canadian Ophthalmological 
Society Conference was limited. As a result, statistical analysis could not be performed. Additionally, other modalities of 
surgical training were not investigated and compared during the skills transfer course to the Bioniko Okulo BR8, such as 
use of surgical simulators as well as cadaveric specimen. Future studies with larger sample sizes focusing on the 

Figure 1 Diverging stacked bar chart displaying Likert responses to survey questions regarding the Alcon Bioniko Okulo BR8 Cataract surgery intraocular lens model at the 
2021 Canadian Ophthalmological Society Annual Meeting in Halifax, Nova Scotia, Canada, after a 90-minute training session on secondary IOL fixation via the Yamane 
technique.

Figure 2 The Bioniko Okulo BR8 for secondary intraocular lens fixation via the Yamane technique.
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comparison of multiple training modalities for learning secondary IOL fixation via the Yamane technique may provide 
additional insights on which modalities would be best for use in ophthalmology residency training programs.

Conclusion
Overall, the Bioniko Okulo BR8 model was favored positively among ophthalmologists and residents of all levels of 
experience for the performance of secondary IOL fixation via the Yamane Technique. Validating these models via 
resident and ophthalmologist feedback is of the utmost importance to assess the suitability of these models for training. 
This study confirms the face and content validity of the Bioniko Okulo BR8 model as a tool for training residents on 
secondary IOL fixation via the Yamane technique.
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IOL, intraocular lens; ACGME, Accreditation Council for Graduate Medical Education.
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