
New Ideas

Online Surgical Outcome Database to

Improve Resident Cataract

Surgery Performance

Sabin Dang, MD

Kathryn Winkler, MD

Heidi Kromrei, PhD

Mark Juzych, MD, MHSA

Setting and Problem

Mastery of cataract extraction and intraocular lens place-

ment (CE/IOL) is an important requirement of ophthal-

mology residency. Residents must learn microsurgical

technique, clinical optics, and management of complications

to give patients the best refractive outcome and, ultimately,

the best postoperative vision. We sought to improve patient

outcomes from resident CE/IOL cases by creating an online

database tool to track several clinical parameters and

provide residents with feedback on their surgical results.

Intervention

We developed a cataract outcome database software called

Insight, using the Ruby on Rails web application language,

MySQL database engine, and Linux application servers. This

web-based application (F I G U R E) allows residents to enter

several preoperative variables: medical record number, date of

surgery, supervising attending, preoperative visual acuity, and

planned refractive outcome. At the 1-month postoperative

visit, residents can enter the following information: (1) best

corrected visual acuity, (2) postoperative refraction, and (3)

presence of any complications (ie, posterior capsule rupture

and endophthalmitis). With these data, Insight provides

residents with individualized reports of his or her outcomes,

including information such as the mean difference between

planned and actual refraction and the endophthalmitis rate. It

also provides institution-wide statistics, including total en-

dophthalmitis rate and total capsule rupture rate.

Outcomes to Date

For an initial pilot, we provided each of the 21 ophthal-

mology residents at the Kresge Eye Institute (Detroit,

Michigan) access to Insight. Residents were instructed to log

every CE/IOL they performed as primary surgeon for the

first 6 months of the 2013–2014 academic year. A total of

226 cataract surgeries were recorded during the pilot.

The capsule rupture rate for this time period was

3.53% (8 cases) and there were no cases of

endophthalmitis. The average preoperative vision was 20/

263, and the average postoperative vision was 20/23. Mean

target refraction was 20.32 spherical diopters. Residents

averaged a +0.11 diopter shift from their target refraction

and had a mean astigmatism of +0.44 diopters.

Use of the Insight software allowed us to gain valuable

information about resident surgical performance. The rates of

posterior capsule rupture in our sample were lower than

national average of 4.5%–6.7%. To the authors’ knowledge,

no study to date has reported the refractive outcomes of

resident cataract surgeries, presumably due to the difficulty of

acquiring and analyzing the data. Our outcome database

application makes such analysis easy. We also found that

residents reported a negligible hyperopic shift. However,

reported postoperative astigmatism are approaching visual

significance, suggesting residents may benefit from additional

instruction on astigmatism reduction techniques such as

premium toric intraocular lenses and limbal relaxing incisions.

Our initial pilot has several limitations. Insight relies on

resident self-report, and there may be reporting bias. We

also met resistance from some residents who, when polled,

cited time required to look up postoperative outcome data

and the burden of ‘‘double logging’’ the surgical cases in

Insight and the Accreditation Council for Graduate

Medical Education case log as barriers to data entry.

Review of access logs indicated residents were consistently

able to enter a case in less than 30 seconds. This does not

include time to locate the required information in the

electronic health record (EHR).

To address data entry compliance, we encourage residents

to enter data into Insight immediately after seeing a patient for

their 1-month postoperative visit. Also, by creating direct

links to Insight on all clinic computers, we hope to encourage

use of Insight in real-time. Our ultimate goal is to work with

medical informatics and have outcome variables automati-

cally populated into Insight directly from the EHR.

We believe online tracking of outcomes is applicable to

fields beyond ophthalmology. Any procedure with mea-

surable results or specific complications may benefit from a

similar application. Residents would then receive reports

on their personal performance, and those with lower

performance could be guided in improving their technique.

NEW IDEAS

DOI: http://dx.doi.org/10.4300/JGME-D-14-00070.1

374 Journal of Graduate Medical Education, June 2014

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-27 via free access



We plan to further incorporate Insight into our surgical

curriculum. Residents will complete periodic self-evaluations,

in which they review their outcome data, compare their

performance to others, and identify areas for improvement.

Faculty also will receive reports on complication rates and

outcomes for resident cases they supervise, and will use this

information to refine surgical teaching. We have made Insight

freely available for anyone to use at http://www.insight.so. If

used by other ophthalmology programs, Insight could become

a powerful tool to improve education and patient outcomes.
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F I G U R E Screenshot From Insight Demonstrating the Main Form Used by Residents to Enter Cataract

Outcome Data
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