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If lives gives you tomatoes, training microsurgery
Se a vida lhe der tomates, treine microcirurgia
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Abstract 

Objectives: Develop a training model using tomatoes to acquire ophthalmic microsurgical skills. Methods: Two species of immature 
and mature tomatoes (long life and cherry tomato) were used. A 0.5cm radius circle was delimited with a permanent marker. Under a 
magnification by a video system, the peel was separated, trying to avoid damaging the fruit. After dissection, it was performed the raffia 
of the peel with 10-0 mononylon thread. Results: The models used proved to be viable for training in microsurgical dissection, regardless 
of the species. The average cost of each simulator was less than U$ 1.00. The average dissection time was 10.40 ± 1.84 minutes for ripe 
tomatoes and 15.20 ± 2.25 minutes for greens. Only in immature tomatoes was it possible to make the raffia. Conclusion: The training 
model developed proved to be suitable for the initial training of many ophthalmic skills. In addition, it has a low cost and is easy to 
purchase and manufacture. 
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Resumo

Objetivo: Desenvolver um modelo treinamento utilizando tomates para aquisição de habilidades microcirúrgicas oftalmológicas. 
Métodos: Duas espécies de tomates (Tomate longa vida e cereja) foram utilizados, sendo utilizados tomates verdolengos e maduros. 
Delimitou-se com marcador permanente um círculo de raio de 0,5cm. Sob magnificação de um sistema de vídeo, foi realizado a sepa-
ração da casca, tentando evitar lesionar a fruta. Após a dissecção, foi realizado a rafia da região removida com fio de mononáilon 10-0. 
Resultados: Os modelos utilizados mostraram-se viáveis para a realização do treinamento de dissecção microcirúrgica independente 
da espécie. O custo médio de cada simulador foi de menos de R$2,00. O tempo médio de dissecção foi de 10,40 ±1,84 minutos no 
tomate maduro e 15,20 ±2,25 minutos no verdolengos. Apenas nos tomates verdolengos foi possível realizar a rafia. Conclusão: O 
modelo de treinamento desenvolvido mostrou-se adequado para o treinamento inicial de várias habilidades oftalmológicas. Além 
disso, apresenta um baixo custo e fácil aquisição e confecção. 

Descritores: Microcirurgia; Procedimentos cirúrgicos oftalmológicos; Treinamento por simulação; Dissecação
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Introduction

Since the 19th century, surgeons’ training is based on the 
maxim “see one;, do one”.  Student or residents are firstly 
introduced to a situation and after a brief lecture, the practice 

can be carried out.(1-4) This training model has several advantages, 
however, it seriously injures the patient-safety principle, since 
training surgeons low experience is associated with longer hospital 
stay, complications, morbidity and mortality.(2-6)

Surgical activities within ophthalmology require large 
learning curves, since the approached anatomical structures are 
very fragile and small, in addition to a need for training in micro-
surgical microscope.(7,8) Therefore, it is important highlighting the 
importance of simulators to ensure respect for patients’ safety.

Several simulation systems were recently introduced in large 
training and education centers due to advances in new technolo-
gies.(4,5,8) However, several training and education centers cannot 
adapt to the new technologies due to high cost with infrastructure 
and microsurgical instruments; therefore, they end up returning 
to the traditional system.(9-11)

Thus, the aim of the current study was to develop an eco-
nomically viable model for initial microsurgical training in ocular 
structures based on using tomatoes as training models in order to 
overcome the aforementioned limitations

Methods

Experimental cross-sectional research. The Brazilian legis-
lation on the use and breeding of animals was followed (Law n. 
794/08). The Animal Ethics Committee has assessed the research 
protocol and granted it “exemption” for evaluation since the 
research did not directly use animals. 

Two tomatoe specimens were used in the experiment: 1) 
garden tomato (Solanum lycopersicum L.) and 2) cherry tomatoes 
(Solanum lycopersicon L. var. cerasiforme). They were acquired 
at local supermarkets and kept in airy environment until the 
beginning of the study.  Ten units of each species were used (5 
green and 5 ripe). Each tomato was fixated on surgical board with 
adhesive tape. A 0.5cm radius circle was drawn in the tomato with 
the aid of permanent surgical marker. Tomato peel removal was 
made at video system magnification and such an attempt aimed 
at not damaging the fruit. Conventional microsurgical scissors 
and tweezers were used in the protocol.

The operated area was sutured with 10-0 nylon after 
peel removal. Four simple knots were initially made in the 
cardinal points and four more knots were made between 
the existing ones. Figure 1 summarizes the steps set to the 
proposed training. 

Microsurgical training was performed in video magnification 
system(9,10), which consisted of a Sony© Handycam HDR-XR160 
camera connected to a 55 'Curve Full HD TV through HDMI 
cable. Two fluorescent light sources were set near the surgical 
board in order to provide adequate lighting to the operating field. 
Two surgeons - with more than 5 years of experience in video 
microsurgery - performed the surgical procedure. 

The assessed parameters were: 1) Model making time; 2) 
Dissection time; 3) Circle perfection; 4) Pulp peel area, calculated 
in ImageJ© software to assess e total area and pulp area. Microsoft® 
Word and Excel software were used for data assessment, graph 
plotting and photo editing. 

Results

The used models were viable for microsurgical dissection 
training, regardless of their species or ripeness. The mean cost 
of every simulator was less than R$2.00. The mean dissection 
time was 10.40 ±1.84 minutes in the ripe tomato and 15.20 ±2.25 
minutes in the green ones.

It was possible to perfectly dissect the peel flap in the de-
sired shape regardless of tomatoes’ species or ripeness (Figure 
2). However, the mean flap area with pulp on accouonted for 1% 
in ripe tomatoes and for 2% in green tomatoes, in both species. 

It was not possible suturing ripe tomatoes because there 
were tears in the peels during the knot making; therefore, it was 
only possible there were tears simulating knot making, but, knots 
could not be tight. It was possible suturing the green tomatoes - 
reported mean suture time was 24.64 ±4.88 minutes.

Discussion

Ophthalmology residents who were trained in simulators 
reported shorter surgical time, learning curve and less intraope-
rative complications.(12,13) Such outcomes highlight the importance 
of training in safe environments before practicing in humans. 
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Figure 1: Training steps. A. – Peel dissection. B. Peel release. C. Peel 
positioning. D. Sutured peel 

Figure 2: Peels dissected under video magnification

Tramontin DT,  Teixeira RKC, Santos DR,, Araújo NP, Costa LVP,  Faustino Chaves Calvo FC, Barros RSM



365

The current training model is cheap and can be easily pur-
chased in comparison to pig eye – the most used training model.(14) 
In addition, video magnification system using reduces initial costs 
for training centers and allows training outside workplaces, which 
reduces contamination caused by organic material using.(10,15)

The current model is viable for both training and keeping 
track of skills, since it is possible using closed parameters (dissec-
tion time, circle perfection, peel area with pulp) to confirm skill 
learning. It is possible establishing a cut-off that allows  ophthal-
mologists’ training to advance from simple to complex or to allow 
future practice in humans.

Green tomatoes reported greater pulp adherence to peel 
than the ripe ones; therefore, it is the most advanced model re-
garding differences between different ripeness stages. Based on 
the current model, the peel corresponds to the cornea, whereas 
fruit pulp is the aqueous humor. Therefore, greater adherence 
requires more delicate and accurate movements in order to avoid 
damaging the pulp. 

It is also important highlighting that it was possible suturing 
the peel and simulating cornea suture making only in green to-
matoes. This procedure reinforced the highest degree of difficulty 
and the wide variety of techniques applied to simulations ed in 
this training model. This training is very important because it 
simulates knot making, which isthe biggest difficulty gaced during 
initial microsurgical training.(16)

Cherry tomatoes diameter (14.85 mm)(17) is similar to that 
of eye bulb (14.85 mm)(17), whereas garden tomatos are larger 
(approximately 52.66mm in diameter)(19) Garden tomatoes are 
adequate to initial training, whereas cherry tomatoes are more 
adequate to final training stages.  

One of the limitations of using tomatoes as simulators lies 
on the hard time fixing them, given their rounded shape. This limi-
tation can be minimized by making a cross-section in their median 
plane. Another limitation is the lack of three-dimensional vision 
because of the video system. The current model cannot perfectly 
simulate all human–eye structures. However, these limitations do 
not render the model useless; therefore, it can be widely used in 
initial training stages.

Conclusion

The developed training model proved to be suitable for 
the initial training of different ophthalmic skills. In addition, it is 
cheap and easy to be purchased and manufactured. Green toma-
toes have the most adherent skin; therefore they are a model of 
greater difficulty, which allows suture training.

References

1. 	 Khodaverdi D. See one, do one, teach one: is it enough? Yes. Emerg 
Med Australas. 2018;30(1):107–8.

2. 	 Speirs C, Brazil V. See one, do one, teach one: is it enough? No. Emerg 
Med Australas. 2018;30(1):109–10.

3. 	 Ezra DG, Aggarwal R, Michaelides M, Okhravi N, Verma S, Ben-
jamin L, et al. Skills acquisition and assessment after a microsur-
gical skills course for ophthalmology residents. Ophthalmology. 
2009;116(2):257–62.

4. 	 Lorch AC, Kloek CE. An evidence-based approach to surgical tea-
ching in ophthalmology. Surv Ophthalmol. 2017;62(3):371–7.

5. 	 Javid P, Aydın A, Mohanna PN, Dasgupta P, Ahmed K. Current status 
of simulation and training models in microsurgery: A systematic 
review. Microsurgery. 2019;39(7):655–68.

6.	 Ortiz R, Sood RF, Wilkens S, Gottlieb R, Chen NC, Eberlin KR. 
Longitudinal Microsurgery Laboratory Training during Hand Surgery 
Fellowship. J Reconstr Microsurg. 2019 Nov;35(9):640-5.

7.	 Serna-Ojeda JC, Graue-Hernández EO, Guzmán-Salas PJ, Rodrí-
guez-Loaiza JL. La simulación en la enseñanza de la oftalmología. 
Gac Med Mex. 2017;153(1):111–5.

8.	 Al-Jindan M, Almarshood A, Yassin SA, Alarfaj K, Al Mahmood A, 
Sulaimani NM. Assessment of learning curve in phacoemulsification 
surgery among the Eastern Province ophthalmology program resi-
dents. Clin Ophthalmol. 2020;14:113–8.

9.	 Teixeira RK, Feijó DH, Valente AL, de Carvalho LT, Brito MV, 
de Barros RS. Can Smartphones Be Used to Perform Video-As-
sisted Microanastomosis? An Experimental Study. Surg Innov. 
2019;26(3):371–5.

10. 	 Sergio R, de Barros M, Brito MV, Leal RA, Teixeira RK, Sabbá MF, et 
al. A Low-Cost High-Definition Video System for Microsurgical Hin-
dlimb Replantation in Rats. J Reconstr Microsurg. 2017;33(3):158–62.

11. 	 Maluf Junior I, da Silva AB, Groth AK, Lopes MA, Kurogi AS, 
Freitas RS, et al. An alternative experimental model for training in 
microsurgery. Rev Col Bras Cir. 2014;41(1):72–4.

12. 	 Belyea DA, Brown SE, Rajjoub LZ. Influence of surgery simulator 
training on ophthalmology resident phacoemulsification performan-
ce. J Cataract Refract Surg. 2011;37(10):1756–61.

13. 	 Taylor JB, Binenbaum G, Tapino P, Volpe NJ. Microsurgical lab testing 
is a reliable method for assessing ophthalmology residents’ surgical 
skills. Br J Ophthalmol. 2007;91(12):1691–4.

14. 	 Mohammadi SF, Mazouri A, Jabbarvand M, Rahman-A N, 
Mohammadi A. Sheep practice eye for ophthalmic surgery training 
in skills laboratory. J Cataract Refract Surg. 2011;37(6):987–91.

15. 	 Monteiro de Barros RS, Brito MV, Teixeira RK, Yamaki VN, Costa 
FL, Sabbá MF, et al. High-Definition Video System for Peripheral 
Neurorrhaphy in Rats. Surg Innov. 2017;24(4):369–72.

16. 	 Furka I, Brath E, Nemeth N, Miko I. Learning microsurgical su-
turing and knotting techniques: comparative data. Microsurgery. 
2006;26(1):4-7.

17. 	 Santiago EJ, de Oliveira GM, Leitão MM, Rocha RC, Pereira AV. 
Yield characteristics of cherry tomato cultivated with and without 
shading screen at different irrigation levels. Pesqui Agropecu Trop. 
2018;48(4):374–81.

18. 	 Özer CM, Öz II, Serifoglu I, Büyükuysal MÇ, Barut Ç. Evaluation 
of eyeball and orbit in relation to gender and age. J Craniofac Surg. 
2016;27(8):e793–800.

19. 	 Taheri-Garavand A, Rafiee S, Keyhani A. Study on some morpho-
logical and physical characteristics of tomato used in mass models 
to characterize best post harvesting options. Aust J Crop Sci. 
2011;5(4):433–8.

Rev Bras Oftalmol. 2020; 79 (6): 363-5

Corresponding author
Renan Kleber Costa Teixeira
Rua dos Mundurucus 2256 Apto 1401
CEP 66035-360 Belém, Pará State, Brazil.
renankleberc@hotmail.com

If lives gives you tomatoes, training microsurgery


