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ABSTRACT 

 

Introduction: The training of residents in surgical specialties is a challenge, 

since psychomotor skills are eventually acquired and developed in vivo in 

the very first attempt. The simulation techniques through practical models 

allows the resident's prior training, so that motor skills can be enhanced 

and evaluated in vivo before surgery. In the context of Plastic Surgery, the 

repair of tendons, especially flexors, presents technical difficulties during 

the first attempts of the resident. Objective: The proposed model is de-

signed for practicing tenorraphies, designed to be easy reproducibility 

and low cost. Methods: We used a simulator using fixed mount, PVC pipe, 

pig tendons of legs and elastic envisioned to mimic the natural tension 

exists in the flexor tendons. Results: The model was satisfactory in the inten-

tion of allowing the simulation of tenorraphies, due to the similarities be-

tween human and pig tendons, and conferred by the elastic tension. 

Conclusions: The model provided adequate training of motor skills in ten-

don sutures. This is an interesting option to be used in the early learning 

curve. 
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RESUMO 

Introdução: O treinamento dos residentes de especialidades cirúrgicas 

representa um desafio, uma vez que as habilidades psicomotoras são, 

eventualmente, adquiridas e desenvolvidas in vivo já nas primeiras tentati-

vas. A simulação das técnicas com o uso de modelos práticos permite o 

treinamento prévio do residente, de forma que as habilidades motoras 

possam ser incrementadas e avaliadas antes da cirurgia in vivo. No âmbi-

to da Cirurgia Plástica, o reparo de tendões, em especial dos flexores, 

apresenta dificuldades técnicas durante as primeiras tentativas do resi-

dente. Objetivo: O modelo proposto foi idealizado para a prática de te-
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norrafias, idealizado para ser de fácil reprodutividade e baixo custo. Mé-

todo: Foi utilizado um simulador de tenorrafias utilizando suporte fixo, tu-

bos de PVC, tendões de patas de suínos e elásticos idealizados para imi-

tar a tensão natural existente nos tendões flexores. Resultados: O modelo 

utilizado mostrou-se satisfatório na intenção de permitir a simulação de 

tenorrafias, devido às semelhanças entre tendões humanos e suínos, 

além da tensão conferida pelos elásticos. Conclusões: O modelo   propi-

ciou adequado treinamento de habilidades motoras nas suturas tendino-

sas. Trata-se de uma opção interessante a ser utilizada no início da curva 

de aprendizado. 

Descritores: Suturas. Treinamento. Simulação. Tendões. 

INTRODUCTION 
 

 To train residents in surgical specialties is a 

challenge because psychomotor skills should be 

readily acquired and developed in vivo right in the 

first attempt. The traditional educational structure 

of surgery, including clinical sessions, conferences, 

and classical principles such as “See it once, do it 

once, teach once,” has no scientific basis to suport 

its implementation1. 

At the beginning of their learning curve, resi-

dents tend to commit technical errors owing to sur-

gical inexperience, which can potentially result in 

injury to the patient. Simulation techniques using 

practical models allow residents prior training so 

that motor skills can be enhanced and evaluated 

before surgery in vivo. Several training models have 

been described in several areas such as laparosco-

py, and vascular and microsurgical anastomoses. 

Experimental animal or cadaveric models are also 

used but are more expensive and require  appro-

priate physical space and approval by ethics  

committees, which often discourages residents in 

training. Within the context of plastic surgery, ten-

don repair, particularly of the flexor tendon, pre-

sents technical difficulties for residents during their 

first surgical attempts. Moreover, the functional re-

sult is closely related to the quality of the suture per-

formed. Thus, the importance of previous training 

using practical models is fully justified.  

 

OBJECTIVE  

 
This paper aimed to present a practical training 

model in tenorrhaphy that is designed to have easy 

reproducibility and low cost. 

  

METHODS 
 

 The training model that was idealized 

consisted of a simulator with the following compo-

nents: 1) a wooden stand that measures 40 ´ 10 ´ 

1.5 cm (length ´ width ´ height); 2) two “hook” 

screws that measure 0.75 in (20 mm); 3) two polyvi-

nyl chloride (PVC) tubes that measure 10 ´ 2.5 cm 

(length ´ diameter); 4) two simple latex tourniquets 

15 cm in length; 5) flexor tendons dissected from 

swine legs; 6) 3-0 nylon suture; 7) two 40 ´ 12-mm 

needles; and 8) surgical suture instruments (needle 

holders, tweezers, and scissors). First, the simulator 

was assembled by fixing the hook screws to the 

ends of the stand at approximately 4.0 cm from the 

edge in the midline. Subsequently, the PVC pipes 

were fixed using bolts and nuts 6.0 cm from the 

edge of the stand, in the midline. The tourniquets 

were then bent at the distal 5.0 cm and tied tightly 

with nylon. The pig tendons were sutured to the 

tourniquets and passed inside the PVC pipe, and 

knotted to the hook of the screw. Any excess ten-

don was resected so that a gap of 1.0 cm remains 

to allow the elastic tourniquet to simulate the natu-

ral tension of the flexor tendons. After proper      

installation, tenorrhaphic simulation was performed 

by the residents and students of the Department of 

Plastic Surgery using the various simulation        

techniques described, along with appropriate sur-

gical instruments. 

  

RESULTS 
 

 The simulator satisfactorily simulated       te-

norrhaphy. The pig tendon presents a consistency, 

elasticity, and diameter very close to those of the 

human tendon, enabling realistic sutures. The tour-

niquet sutured to the tendon was enough to mimic 

the tension in the flexor tendons in vivo. The    

wooden stand, hook screws, and PVC pipes were 

low-cost and easy to install. Assessment of the     

effectiveness of training is subjective and difficult, 

and we suggest the implementation of a protocol 

that employs multiple variables for evaluation, pref-

erably by an experienced surgeon. Nevertheless, 

we noted a subjective increase in the confidence 
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level of the residents and academics who under-

went training using our simulation model, particu-

larly with regard to their skill in suturing. 
 

 

 

 

 

 

 

  

 

 

 

 
Figure 1 - The tenorrhaphic simulator and          

materials necessary for practice in suturing. 

 

 

 

 

 

 

 
 

 

Figure 2 - The simulator fitted with swine tendons 

already in place. 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 - Tendons transfixed by needles, ready for 

suturing. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 - Performing the tenorrhaphy with nylon 

thread. 
 

 

 

 

 

 

 

 

 

 

 Figure 5 - Completing the tenorrhaphy 

. 

 

 

 

 

 
 

Figure 6 - Final aspect of the simulator after the 

suture . 
 

 

DISCUSSION 
  

 Surgical simulation of tenorrhaphy using 

practical models has been poorly described in the 

literature. Prior resident training in suturing tech-

niques for flexor tendon repair using such simula-

tors increases confidence level, reduces anxiety, 

and improves the quality of suture of residents   

during their first attempt at surgery in vivo2. The im-

portance of a well-performed tendon suture is   

apparent in the low rate of adhesion and im-

proved functional outcome. The proposed model 

features easy assembly and handling, low cost, 

and excellent simulation capability. 

 Swine tendons kept in saline solution have 

a consistency that is very close to that of human 

tendons. The diameter of the swine Achilles ten-

don is also similar to that of the finger flexor ten-

don. Elastic tourniquets exert a continued tension 

in the suture zone, which is relieved by the         

passage of needles, which are retained in the PVC 

pipe. That this step is also commonly performed in 

sutures in vivo is worth noting; the needle is passed 

through the skin or phalanges. The PVC tubes also 

act as centralizers, simulating, in a way, the 

sheaths and pulleys. The sutures can then be per-

formed using the various techniques described 

earlier. A total of 10 sutures were performed by 

each resident, for a total of only 90 min of training, 

which is considered sufficient for the purpose of 

introductory training2. 
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      CONCLUSION 

 
 Our proposed simulation model of tenorrha-

phy provided the residents in this study adequate 

training of motor skills in tendon suturing. The mate-

rials used in devising the model are easily accessi-

ble, low-cost, and in line with the aim of the pro-

posed model. The flexor tendons in vivo were well 

simulated by the swine tendons simulated.  Ac-

cording to the literature, prior training using simula-

tion models makes it easier for residents to begin 

their learning curve, and our proposed model is an 

interesting option for use in tenorrhaphy training. 

 
Vitor De Vasconcellos Muniz 
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