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Abstract

Objective: To determine the influence of mobile applications as a technological tool in the Ophthalmology area. The implementation
of the CATACOS virtual form was proposed as a mobile application, which measures the risk of complications in cataract surgery,

determines the level of expertise of the surgeon for each case.

Methodology: The algorithm of the process and addressing was developed for entering data and obtaining the risk result through
the use of a use case diagram strategy through STARUML. The sample was 103 cases from a private institution. The complication
rate of ophthalmologists was compared according to the degree of experience divided into three groups: expert surgeons, young
surgeons, and residents. The study was basic, case with a single measurement, descriptive. For the realization of the application, the
IFRAME system was used with the help of the JOTFORM form builder.

Results: 65% of cases of moderate difficulty, 18% of low degree of difficulty, 11% of high difficulty and 6% of very high difficulty. A
reduction in complications in the three cases after CATACOS application, which was 0.8% in the expert surgeon, 0.5% in the young

surgeon, and 1.3% in the resident surgeon. The student’s T statistical analysis obtained 9.33 with a degree of freedom of 2.

Conclusions: CATACOS influences the results before and after its use with a significance of 0.01, where the use of the application al-

lows a reduction rate of complications.
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Introduction

Cataract surgery is one of the most commonly performed ophthalmological surgical procedures, since its inception it has evolved both
in its extraction techniques and in the evolution of the types of intraocular lenses, this leads to more and more results. efficient and whose
complications are minor. One of the pillars for good surgical results is related to the previous experience of the ophthalmologist and the
learning curve during their training; in turn, we have to take into account the degree of complexity of each case [1,2]. Some investigations
such as the one published by Han et al. In their article Auklandd Cataract Study IV, where they used the risk stratification and classification
system “The New Zealand Cataract Risk Stratification” as a method to predict the impact of the level of complexity of cataract surgeries,
classify them in order to teach training ophthalmologists effectively and thereby achieve lower rates of intraoperative complications and
their learning curves, thereby achieving predictability in more than 80% of future surgeries [4,10-12]. It is our reality, either through the

implementation of virtual intelligence or the use of ICT and its different branches as in medicine, mobile applications can give an answer
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in areduced time, which previously took hours of research and search [3]. Mobile applications are tools that integrate a base of algorithms
created with one objective, to make our life easier and more bearable, reducing time and effort [7]. If we relate these two variables, we can
design a mobile application that, by entering specific data of a patient, can make a calculation and risk assessment according to a pattern
provided by means of a score and thus classify the level of complexity of a surgery cataract and that, accordingly, a specialist capable of
performing said intervention can be assigned, based on their experience and degree of resolution of complexity [5,6]. Thus, if an oph-
thalmologist in training, who is starting his learning curve, will perform surgeries with a low level of complexity and gradually increase
this level until he has a great value and ability to solve problems where they will be added more complex cases, with this the prognosis
of possible complications will be lower and thus less frustration for young ophthalmologists and better surgical results for patients. At
the national level we have a system implemented by the Ministry of Health, the same that is taken into account in most ophthalmological
institutions, which means that they do not consider the level of difficulty of their surgeries as a starting point to have high complication
rates. In our country, other digital systems are taken into account for risk classification, such as that presented by Dr Torres F, which is
based on a staging and criteria to be taken into account for cataract surgery using the phacoemulsification technique, the one proposed
in our study, it is directed more than anything to cataract surgery using the Mininuc technique [32]. The design of a mobile application as
a tool in the evaluation of the patient who will undergo cataract surgery as a tool to classify and evaluate the risk of surgery, allows us to
reduce the rate of subsequent complications and thus assign according to the degree of experience of the ophthalmologist in its different

stages of training [12-14].
Methods

The population consisted of 1236 patients suitable for cataract surgery from the Private Institution of the Ophthalmology Clinic of
La Selva de Tarapoto, Peru. The sample was 103 patients. The pre-experimental type study, case design with a single measurement. The
CATACOS application is developed through the use of the Use Case Diagram strategy through the STARUML program, for the process that
the application will have to determine the degree of difficulty for cataract surgery, according to the characteristics of the eye selected in
the patient; For each patient, one of the three options is selected for each of the items, of which, according to a pre-established classifica-
tion, a score of 1 to 3 points is assigned; the final score designates one of the 4 degrees of difficulty and with them the level of necessary
experience required by the surgeon to reduce the rate of complications at the intraoperative time, according to the assessment of the
Clinical Practice Guide for screening, detection cataract diagnosis and treatment in 2009 for classification of difficulty. For the realiza-
tion of the application, the [IFRAME system was used by means of the elaboration of an elaborated programming code and in aid of the
JOTFORM form builder [8].

Figure 1: Cover of the CATACOS form.
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Figure 2: Result of the degree of complexity by CATACOS.

Results

Figure 3: Degree of Difficulty.
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Represents the result of the formulation of 4 summations, one for each range respectively, in the application programming. 65% of
cases were classified as moderate difficulty, 18% as low degree of difficulty, 11% as high difficulty and 6% as very high difficulty. This al-
lows the ophthalmologist to be classified and assigned according to the degree of experience to perform the surgery and thereby consider-
ably reduce the institution’s complication rate. In turn, it allows classifying surgeries for educational purposes, since one of the objectives
is to improve the skills of future ophthalmology specialists and, according to the surgical mentoring and training prospect, the residents
of the specialty must meet a curve of learning, within them of cataract surgery, so the CATACOS application is a tool that can help choose
the ideal cases for them, as was done in the work of Han “Auklandd Cataract Study IV” where they found 19% Somewhat risk, data similar

to ours, where high and very high risk give a sum of 18%, which confirms the similar results of Han [11,12].

Figure 4: Complication rate before and after the use of CATACOS.

The data on the complication rate of the Institution was obtained according to the degree of experience of the surgeon, which was 3%
in the expert surgeon, 3.4% in the young surgeon and the doctor in training 4.5%, these data are relative since it depends on the number
of surgeries performed in the period, however, a reduction rate of complications was obtained in the three cases after application of the
CATACOS mobile application, which was 0.8% in the expert surgeon, 0.5% in the young surgeon, and the resident surgeon to 1.3%, which
shows us that for teaching and learning the curve of the same of the doctors in training improves and in the same way, better results in
the patients. It should be noted that the application is based on a forecasting system based on a scoring formulation [19-21], but the risk
is present at all times. The mean and standard deviation before the use of the application, which decreased from 0.7 to 0.4 after the use
of CATACOS, and its mean standard error decreased from 0.4 to 0.2, which is approximately 50%. The statistical test of Student’s T was
used for paired samples, where a value of 9.33 was obtained with a degree of freedom of 2, which indicates that the use of the CATACOS

application influences the results before and after its use. A significance level of 0.01 was obtained, which indicates a high efficiency.
Conclusions

With the creation of this form for a mobile application, it was determined that its use leads to efficient results in terms of reducing the

rate of complications in cataract surgery at the Clinica Oftalmolégica de la Selva institution. It is similar to other works where it is shown
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that with the use of TeleOftalWeb [7] it manages to improve the efficiency in the diagnosis and classification of Diabetic Retinopathy. In
the same way, it allows to systematize and statistically stratify the characteristics of cataract patients and determine the aspects to be
reinforced in order to anticipate the facts of the supposed cases of intraoperative complications and to have all the tools to be able to solve
them [27-31]. As in the previous studies mentioned, the classification of the complexity of the cataracts allows the surgeon not to get frus-
trated and to complete the learning curve according to their abilities, taking into account that the institution where the study is carried
out has pedagogical purposes it is essential to balance the balance between good postoperative results and the learning of physicians in
training. Thus, with the implementation of Fissios 1.0, like us, the creation of an app that helped reduce the probability of postoperative
complications by 63.5% [9]. The highest level of difficulty of cataracts was MODERATE, which means that most of the surgeries must be
performed by expert ophthalmologists with no less than 100 previous surgeries in practice. The use of the CATACOS application makes
it possible to correlate the level of difficulty of surgeries with the skills of the different levels of expertise of surgeons, thereby reducing
complication rates and improving postoperative visual results [14-17]. The CATACOS mobile application as a reference entity for the
risk assessment of the La Selva Ophthalmology Clinic that would simplify the preoperative findings and even be able to extrapolate the
benefits at the level of other institutions. Like other studies in which it was determined that the use of information and communication

technologies is useful in the postoperative monitoring of Cataract Surgery [24-26].

Bibliography

1. AbbotK, etal “Number of Operative Performance Ratings Needed to Reliably Assess the Difficulty of Surgical Procedures”. Journal of
Surgical Education 76.6 (2019): e189-e192.

2. Aguilar P, et al. “Seguridad, efectividad y coste- efectividad de la cirugia de cataratas bilateral y simultanea frente a la cirugia bilat-
eral de cataratas en dos tiempos”. Plan Nacional para el Sistema Nacional de Salud. Informe de Evaluacién de Tecnologias Sanitarias.
Madrid. SESCS. niimero (2006).

3. Arévalo T. “Implementacién de un sistema de informacién web para la gestién de historiales médicos en la Clinica San Martin. Uni-
versidad Nacional de San Martin (2018).

4. Arriola P. “Auckland Cataract Study: Evaluacidn de Sistemas de Estratificacién de Riesgo Preoperatorio de Cirugia de Catarata en un-
Hospital Docente” (2016).

5. Baltussen R, et al “Cost-effectiveness analysis of cataract surgery: a global and regional analisis”. Bull World Health Organization 82.5
(2004): 338-345.

6. Congdon N. “Assessing Cataract Surgical Outcomes in Areas of Limited Resources: BOOST. World Ophthalmology Congress. Barcelona,
Espafa (2008).

7. Dela Torre 1. “Desarrollo y evaluacién de una aplicacién Web estandarizada para el almacenamiento e intercambio de Historiales
Clinicos Electronicos (HCEs) en oftalmologia: TeleOftalWeb (2011).

8. Felbaum D, et al. “Implementation and Evaluation of a Smartphone Application for the Perioperative Care of Neurosurgery Patients
at an Academic Medical Center: Implications for Patient Satisfaction, Surgery Cancelations, and Readmissions”. Operative Neurosur-
gery (Hagerstown) 14.3 (2018): 303-311.

9. Fraile C. “Disefio e implementacién de Fissios 1.0 (aplicacién para-Smartphones) en pacientes intervenidos quirtrgicamente. Caso:
Servicio de Cirugia Toracica, Hospital Clinico San Carlos. Madrid. Universidad Complutense de Madrid”. Facultad de Medicina (20210).

10. Galliot F, et al. “Objective scatter index: working toward a new quantification of cataract”. Journal of Refractive Surgery 32 (2016):
96-102.

Citation: Zully Alexandra Santa Cruz Pérez., et al. “Influence of the CATACOS Mobile Application to Assess Risk in Cataract Surgery”. EC
Ophthalmology 13.1 (2022): 36-42.


https://pubmed.ncbi.nlm.nih.gov/31501065/
https://pubmed.ncbi.nlm.nih.gov/31501065/
http://funcanis.es/seguridad-efectividad-y-coste-efectividad-de-la-cirugia-de-cataratas/
http://funcanis.es/seguridad-efectividad-y-coste-efectividad-de-la-cirugia-de-cataratas/
http://funcanis.es/seguridad-efectividad-y-coste-efectividad-de-la-cirugia-de-cataratas/
https://repositorio.unsm.edu.pe/handle/11458/2608
https://repositorio.unsm.edu.pe/handle/11458/2608
https://www.oftalmoseo.com/auckland-cataract-study-evaluacion-de-sistemas-de-estratificacion-de-riesgo-preoperatorio-de-cirugia-de-catarata-en-un-hospital-docente/
https://www.oftalmoseo.com/auckland-cataract-study-evaluacion-de-sistemas-de-estratificacion-de-riesgo-preoperatorio-de-cirugia-de-catarata-en-un-hospital-docente/
https://pubmed.ncbi.nlm.nih.gov/15298224/
https://pubmed.ncbi.nlm.nih.gov/15298224/
https://www.researchgate.net/publication/49363375_Desarrollo_y_evaluacion_de_una_aplicacion_Web_estandarizada_para_el_almacenamiento_e_intercambio_de_Historiales_Clinicos_Electronicos_HCEs_en_oftalmologia_TeleOftalWeb
https://www.researchgate.net/publication/49363375_Desarrollo_y_evaluacion_de_una_aplicacion_Web_estandarizada_para_el_almacenamiento_e_intercambio_de_Historiales_Clinicos_Electronicos_HCEs_en_oftalmologia_TeleOftalWeb
https://pubmed.ncbi.nlm.nih.gov/28541569/
https://pubmed.ncbi.nlm.nih.gov/28541569/
https://pubmed.ncbi.nlm.nih.gov/28541569/
https://eprints.ucm.es/id/eprint/58530/
https://eprints.ucm.es/id/eprint/58530/
https://journals.healio.com/doi/10.3928/1081597X-20151222-02
https://journals.healio.com/doi/10.3928/1081597X-20151222-02

Influence of the CATACOS Mobile Application to Assess Risk in Cataract Surgery

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

41

Han]., et al. “Auckland Cataract Study III: Refining Preoperative Assessment with Cataract Risk Stratification to Reduce Intraoperative
Complications”. American Journal of Ophthalmology 197 (2019): 114-120.

Han Jina,, et al. “Auckland Cataract Study IV: Practical application of NZCRS cataract risk stratification to reduce phacoemulsification
complications”. Clinical and Experimental Ophthalmology 48.3 (2020): 311-318.

Heredia R. “Mejoramiento CIBER- ADAPTATIVO de los servicios de informacién médica y promocién de la salud en la regién San
Martin mediante uso de tecnologias web”. Universidad Nacional de San Martin (2011).

Hernandez H,, et al. “Evaluacién de la efectividad en la cirugia de catarata por facoemulsificacién bilateral simultanea versus faco-
emulsificacién bilateral secuencial”. Revista Cubana de Oftalmologia 32.2 (2009): 1561-3070.

Ianni F, et al. “Follow-up or surgery for indeterminate thyroid nodules: could the CUT score application be a support for decision
making in the preoperative assessment?”. Thyroid 30.1 (2020): 65-71.

Inomata T, et al. “Characteristics and Risk Factors Associated with Diagnosed and Undiagnosed Symptomatic Dry Eye Using a Smart-
phone Application”. JAMA Ophthalmology 138.1 (2019): 58-68.

Kim B, et al. “The Auckland Cataract Study: assessing preoperative risk stratification systems for phacoemulsification surgery in a
teaching hospital”. American Journal of Ophthalmology 171 (2016): 145-150.

Kim B,, et al. “The Auckland cataract study II: reducing complications by preoperative risk stratification and case allocation in a teach-
ing hospital”. American Journal of Ophthalmology 181 (2017): 20-25.

Lépez-Torres |, et al. “Repercusion de la intervencién de cataratas en la capacidad funcional del anciano”. Archivos de la Sociedad
Espariola de Oftalmologia 79.5 (2004): 221-228.

Low S,, et al. “Intraoperative complication rates in cataract surgery performed by ophthalmology resident trainees compared to staff
surgeons in a Canadian academic center”. Journal of Cataract and Refractive Surgery 44.11 (2018): 1344-1349.

Lundstrom M,, et al. “Risk factors for refractive error after cataract surgery: analysis of 282 811 cataract extractions reported to the
European Registry of Quality Outcomes for cataract and refractive surgery”. Journal of Cataract and Refractive Surgery 44 (2018):
447-452.

McFedries P. “Teach yourself visually Windows 8 tablets (Edition 1.)”. Hoboken (2015).

Montoro C. “Monitoreo de pacientes post operados de catarata a través del uso de las tecnologias de informacién y comunicacién
(tic), en la Clinica Oftalmoldgica Divino Nifio Jesus, Lima”. Universidad Privada Norbert Wiener (2019).

Pefia 0. “DM-ASSIST: Desarrollo de una aplicacién mavil para el control de pacientes diabéticos del Hospital Universitario Nacional
de Colombia”. HUN. Bogota 2018. Universidad Nacional de Colombia (2018).

Pizzarello L., et al. “Vision 2020: The Right to Sight: A global initiative to eliminate avoidable blindness”. Archives of Ophthalmology
122 (2004): 615-620.

Pongo L., et al. “Cataract blindness in people 50 years old or older in a semirural area of northern Perd”. Pan American Journal of
Public Health 17 (2005): 5-6.

Pons 0. “Introduccién a las bases de datos, el modelo relacional (Ed. 1)”. Madrid, Espafia: Thomson (2005).
Ram ], et al. “Systemic disorders in age related cataract patients”. International Ophthalmology 18 (1994): 121-125.

Stewart ]., et al. “Use of a Smartphone Application for Spine Surgery Improves Patient Adherence with Preoperative Instructions and
Decreases Last- minute Surgery Cancellations”. Cureus 11.3 (2019): e4192.

Citation: Zully Alexandra Santa Cruz Pérez., et al. “Influence of the CATACOS Mobile Application to Assess Risk in Cataract Surgery”. EC
Ophthalmology 13.1 (2022): 36-42.


https://pubmed.ncbi.nlm.nih.gov/30278159/
https://pubmed.ncbi.nlm.nih.gov/30278159/
https://onlinelibrary.wiley.com/doi/abs/10.1111/ceo.13696
https://onlinelibrary.wiley.com/doi/abs/10.1111/ceo.13696
https://repositorio.unsm.edu.pe/handle/11458/1349?show=full
https://repositorio.unsm.edu.pe/handle/11458/1349?show=full
http://www.revoftalmologia.sld.cu/index.php/oftalmologia/article/view/750/html_402
http://www.revoftalmologia.sld.cu/index.php/oftalmologia/article/view/750/html_402
https://www.liebertpub.com/doi/10.1089/thy.2018.0649
https://www.liebertpub.com/doi/10.1089/thy.2018.0649
https://pubmed.ncbi.nlm.nih.gov/31774457/
https://pubmed.ncbi.nlm.nih.gov/31774457/
https://pubmed.ncbi.nlm.nih.gov/27637785/
https://pubmed.ncbi.nlm.nih.gov/27637785/
https://pubmed.ncbi.nlm.nih.gov/28666731/
https://pubmed.ncbi.nlm.nih.gov/28666731/
https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0365-66912004000500006
https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0365-66912004000500006
https://pubmed.ncbi.nlm.nih.gov/30201127/
https://pubmed.ncbi.nlm.nih.gov/30201127/
https://pubmed.ncbi.nlm.nih.gov/29685779/
https://pubmed.ncbi.nlm.nih.gov/29685779/
https://pubmed.ncbi.nlm.nih.gov/29685779/
http://repositorio.uwiener.edu.pe/bitstream/handle/123456789/3007/TESIS%20Montoro%20Cinthia.pdf?sequence=1&isAllowed=y
http://repositorio.uwiener.edu.pe/bitstream/handle/123456789/3007/TESIS%20Montoro%20Cinthia.pdf?sequence=1&isAllowed=y
https://pubmed.ncbi.nlm.nih.gov/15078680/
https://pubmed.ncbi.nlm.nih.gov/15078680/
https://pubmed.ncbi.nlm.nih.gov/16053649/
https://pubmed.ncbi.nlm.nih.gov/16053649/
https://www.paraninfo.es/catalogo/9788497323963/introduccion-a-las-bases-de-datos--el-modelo-relacional
https://pubmed.ncbi.nlm.nih.gov/7852016/
https://pubmed.ncbi.nlm.nih.gov/31106092/
https://pubmed.ncbi.nlm.nih.gov/31106092/

Influence of the CATACOS Mobile Application to Assess Risk in Cataract Surgery

42

30. TheodoropoulouS.,, et al. “The Royal College of Ophthalmologists’ National Ophthalmology Database Study of cataract surgery. Report
5: Clinical outcome and risk factors for posterior capsule rupture and visual acuity loss following cataract surgery in patients aged 90
years and older”. Eye (London) 33.7 (2009): 1161-1170.

31. Toapanta ]., et al. “Definition of a Security Prototype for IoT Applied to Higher Education”. Third World Conference on Smart Trends
in Systems Security and Sustainablity (WorldS4). London, United Kingdom (2009): 115-120.

32. Torres E “Sistematizacion de la programacion de la Cirugia de Catarata en el Hospital Nacional Daniel A. Carrién. Pera” (2010).

Volume 13 Issue 1 January 2022
©All rights reserved by Zully Alexandra Santa
Cruz Pérez., et al.

Citation: Zully Alexandra Santa Cruz Pérez., et al. “Influence of the CATACOS Mobile Application to Assess Risk in Cataract Surgery”. EC
Ophthalmology 13.1 (2022): 36-42.


https://pubmed.ncbi.nlm.nih.gov/30858564/
https://pubmed.ncbi.nlm.nih.gov/30858564/
https://pubmed.ncbi.nlm.nih.gov/30858564/
https://ieeexplore.ieee.org/document/8904028
https://ieeexplore.ieee.org/document/8904028
https://vision2020la.wordpress.com/2010/06/01/sistematizacion-de-la-programacion-de-la-cirugia-de-catarata-en-el-hospital-nacional-daniel-a-carrion/

