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Abstract: Introduction: Surgical teaching must be improved, always for the benefit of the patient,
so that there are no adverse effects. Objective: To evaluate the quality of abdominal wall closure in
murine  models  performed  by  medical  degree  students.  Methods:  Analytical,  prospective  and
cross-sectional observational study. A universe of 55 students was considered as a whole, of which
only 35 selected were included, who were evaluated on Wistar rat-type murine models, taking
abdominal wall closure and scores according to the Anaya and Serrano questionnaire as variables.
Results: 35 abdominal wall closures were evaluated, 23 of them with quality (65.7%) and 12, which
were not of quality (34.3%). A proportion of quality closings is observed in approved students
(f=18,  78.3%)  versus  not  approved  (f=  5,  21.7%)  and  also  non-quality  closings  in  approved
students (f=8, 66.7%) versus not approved (f=4, 33.3%). Conclusion: Unsuccessful abdominal wall
closures in murine models are not related to failing grades.

Keywords: skin, wound, murine models, surgery, skills.

Resumen: Introducción: Se debe mejorar la docencia quirúrgica, siempre en beneficio del paciente,
para que no curse con efectos adversos. Ojetivo: Evaluar la calidad del cierre de pared abdominal
en  modelos  murinos  realizada  por  alumnos  del  grado  en  medicina. Métodos:  Estudio
observacional analítico, prospectivo y transversal. Se consideró conjunto universo a 55 alumnos de
los cuales solo se incluyen a 35 seleccionados, a los que se les evalúo sobre modelos murinos tipo
ratas Wistar, tomando como variables el cierre de pared abdominal y las calificaciones según el
cuestionario Anaya y Serrano. Resultados: Se evaluaron 35 cierres de pared abdominal, 23 de ellos
con calidad (65.7 %) y 12, que no fueron de calidad (34.3 %). Se observa una proporción de cierres
de calidad en alumnos aprobados (f=18, 78.3%) frente a no aprobados (f= 5, 21.7%) y también en
los cierres de no calidad en alumnos aprobados (f=8, 66.7%) frente a no aprobados (f=4, 33.3%).
Conclusión: Los cierres de pared abdominal no exitosos en modelos murinos no se relacionan con
las calificaciones reprobatorias.
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1. Introducción
The abilities and skills  that a general practitioner must have include basic surgical

techniques  and  clinical  skills,  which  are  complex  to  develop  experientially  in  clinical
practice (1), given how delicate it is to manage hospitalized patients, considering the safety
of the patient at on par with the teaching needs. A didactic solution to this problem can be
provided  through a  system of  animated biological  simulators  guided by  teachers  and
tutors (2). This formal professional development is essential to achieve learning objectives
in the health sciences that have a significant impact on the quality of patient care (3) and
on the development of student skills (4).

 
Pedroso analyzed the medial tensile strength of the abdominal wall muscles, before

and after making incisions in seventeen live pigs, concluding that the incisions reduced the
tensile  strength  in  the  ventral  abdominal  wall  (5).  Dávila-Serapio  practiced  basic
laparoscopic  surgery  procedures  in  animal  models  with  40  undergraduate  students,
concluding that five sessions are required to perform basic procedures satisfactorily (6).
Serrano-Martínez  publishes  an  evaluation  of  the  development  of  surgical  skills  and
abilities in cataract surgery using the EyeS® simulator, where he also describes a system
by categories: instrument handling, forceps, capsulorhexis and the “divide and conquer”
technique (7).  Anaya-Prado shared a pilot  study in sixty-two surgeons,  giving them a
written exam and another oral exam, including seven skill stations with a global rating,
concluding a relationship between theoretical and practical knowledge (8). Gámez-Huerta
adapts the Anaya and Serrano questionnaire to evaluate the extraction of lipomas in the
hands of pigs by 11 students, using a marshmallow covered with gauze and caramel in a
pig's hand, concluding that the evaluation is feasible for the student (9).

Abdominal wall closure is part of the procedures where it is necessary to have both
clinical and practical knowledge, in order to be able to face medical situations related to
surgery (10) ; It is quite true that the intention of the doctor's undergraduate training is not
to create a pre-resident, but the clinical criterion that allows differentiating the risks of a
poorly managed wound must be formed (1). For this reason, we think that our project will
benefit  their  training in  the  medium term,  to  avoid or  identify  these  risks,  first  as  an
undergraduate  medical  intern  and  then  as  an  intern  in  social  service;  With  this
preparation, you will be able, if you wish, to have a series of more solid constructivist
elements that will allow you to aspire to a surgical postgraduate specialty (11-12, 14).

Surgical  groups  of  excellence  that  constantly  contribute  new  techniques  and
knowledge always combine clinical practice with teaching and work in an experimental
surgery laboratory (14-15). Our objective was to describe, through the modification of the
Anaya-Serrano questionnaire, the skills of undergraduate students in wall closure in the
murine model.

2. Methods
Analytical, cross-sectional observational study. Population: students of the XIV and

XV Course of Basic Experimental Surgery of the School of Medicine of the Cuauhtémoc
San Luis Potosí University. Non-probabilistic sampling by quota, based on the inclusion
criteria, since, by having strict specifications to select each of the students and models, it
ceases  to  be  probabilistic,  removing  the  opportunity  for  selection  from  other  murine
models, so that fees are at the logical discretion of the researcher. The 55 enrolled students
were considered as a whole universe, of which 18 undergraduate students who did not
perform an abdominal wall closure are excluded, 2 undergraduate students who dropped
out during the courses are eliminated, and 35 are included. undergraduate students who
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attended, accepted informed consent and performed abdominal wall closure. These were
evaluated for the quality of abdominal wall closure on Wistar rat-type murine models.

The  dynamics  was  made  based on  three  laparotomy practices,  the  first  is  a  liver
biopsy,  the second a splenectomy and the third a nephrectomy.  It  was carried out  by
undergraduate students, after being trained in said wall closure skill, first in the surgery
drawer model to explain the tension and knot making (16) and the skills were perfected by
monitoring a student instructor for every two students and under the supervision of a
supervising  general  surgeon  who  is  in  charge  of  the  extracurricular  course.  The
modification of the Anaya (8) and Serrano (7) questionnaire , carried out by Dr. Gámez-
Huerta  (9)  ,  was  used  ,  considering  three  evaluation  stations  (Theoretical  knowledge,
knowledge of the material and development of skills).  These questionnaires are graded
from 0 to 10, considering greater than 7, passing grade and less than 7, failing. Within the
course of surgery with murine models with rats, the third laparotomy practice was used,
in order to have a learning curve of three procedures,  which is the minimum that the
student has to be able to consider that his training has a certain level of acceptance; The
wall closure was considered quality as there was no visual dehiscence with perfect closure
in the suture line, and non-quality as it presented this lack of continuity at any point of the
laparotomy suture line.

Figure 1. Examples of abdominal wall closures in murine models. In A and B, examples of sutures
without quality are observed due to the elevation of the edges. In C and D, examples of quality
closures are shown.

Percentage  descriptions  were  used  for  the  general  data  and  evaluations  and  a
statistically significant difference was established by means of Xi square for parametric or
non-parametric tests, regarding the quality of wall closure by students in the established
groups of closure with defect or without. The project is part of the educational research
project for the development of surgical skills supported by the CEI-HGS-015-17 registry of
the Research Committee, observing the suggestions for groups of medical students as a
group of subjects to a research process (17 ) (18) (19).

3. Results
35 abdominal wall closures with average lengths of 5.4 cm long and 0.53 cm wide

were evaluated, 23 were qualified as quality (65.7%) and 12 (34.3%) as non-quality. Within
these last  12 non-quality closures,  7  (58.3%) had wound dehiscence,  3  (25%) had poor
coping with elevation of the edge, and 2 (16.7%) had hematomas. The total average in the
evaluation of surgical skills was 7.7. Of a total of 35 students, 9 (25.7%) passed and 26
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(74.3%) failed. For its analysis, a cross table was used between quality and non-quality
closures with the passing and failing grades. We can observe the proportion of quality
closings in approved (f=18,  78.3%)  and failed (f= 5,  21.7%) undergraduate  students.  A
proportion of non-quality closures in undergraduate students approved (f=8, 66.7%) and
failed (f=4, 33.3%).

Table 1. Chi-Square test. a) 1 cells (25.0%) have expected a count less than 5. The minimum expected
count is 3.09. b) Only 0.734 has been calculated for a table.

Through a x2 analysis as shown in Table 1, the dependence and independence of the
students' scores with quality and non-quality abdominal wall closures were sought. In this
case, since X2 = 0.555, df=1, p= 0.456, since the significance is greater than 0.05, the Ho is
accepted, so the quality of the abdominal wall closure is independent of its qualification.

4. Discussion
It  has  been  well  supported  by  the  group  of  Dr.  Ribeiro  Pedroso  regarding  the

reconstruction  of  the  abdominal  wall.  It  is  a  physiological  challenge  to  maintain  the
characteristics that allow it once again to be a continent structure of the abdominal viscera
(5) ; hence our insistence on creating this concept based on sensitive evidence in the real
practice of undergraduate students (1) , prior to their incorporation to the clinical stages, in
order to develop this ability.

Although in the case of Dr. Pedroso's project a pig model was used, our objective was
not  to  support  a  hermetic  closure  with  the  use  of  a  dynamometer,  but  to  make  a
quantitative evaluation according to the teaching models of Drs. Anaya (8) . , Serrano (7)
and Gámez-Huerta (9) ; therefore, we were interested in evaluating the development of
skills in undergraduate students. In accordance with Dr. Dávila-Serapio's proposal, five
sessions were established to establish the learning curve for skill mastery. In our case, it
was empirically established that a level of closure could be obtained on the same or model.
by undergraduate students, in the third session. Having established the learning curve, the
evaluation that we describe was carried out where not all the students managed to master
the practice described, despite having the supervision of a certified surgeon, it was found
that the students did not fully manage to develop the skill. , being only 65.7% of 35 quality
students. Although the objective was to describe the quality of closure, it struck us that,
after partial dehiscence of the wound in poor quality copings, there were bruises and a
higher closure of the edge and not a perfect horizontal level of closure of the wound. wall
(25% of inadequate closures). Finally, of the objective of our study, an adequate closure
was given with an independent status of its qualification with X2 = 0.555, df=1, p= 0.456,
as the significance is greater than 0.05, accepting the null hypothesis.



RevEspEduMed 2022, 3: 75- 80; doi: 10.6018/edumed.536551 79

5. Conclusions
 The adequate closure of the wall by our group in one of the practices carried out

routinely,  can  tell  us  about  the  degree  of  mastery  of  the  technique  by
undergraduate students.

 A  quality  closure  was  achieved  with  evidence,  being  much  more  specific  and
quantitative, it allowed us to be more critical and have quantitative evidence.

 Finally,  these  wall  closure  defects  will  be  prevented,  which  will  allow  the
undergraduate student to create a clinical criterion for use in their practice from the
undergraduate internship that allows them to develop other clinical skills.
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