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Abstract 
      The pre-clinical periodontal surgical techniques are an essential module in the postgraduate 
program in periodontology. Current methods used for practical purpose is costly and unsustainable.    
     This study aimed to evaluate the effectiveness of using fruits and vegetables as an alternative 
mode of practice exercise for a student to develop periodontal surgical skills and techniques before 
be done on the patient and to assess the suitability of certain types of fruits and vegetables for a 
specific pre-clinical periodontal procedure.  
     Eleven periodontology residents participated in this study. Lectures, video presentations, and 
demonstrations on suturing, flap access procedure, soft tissue grafting, and split-thickness incision 
techniques were given to the participants. A crossover study design was done whereby the 
participants were allocated randomly to practice techniques on banana peels, orange, and tomato. 
Specifically, suturing on banana peels; harvesting soft tissue graft on orange and split-thickness 
incision mimicking mucogingival surgery on tomato access flap. A Likert-style survey was 
distributed to participants before and after the exercise to evaluate their feedback of using banana, 
orange, and tomato as an alternative mode of practical exercise for the pre-surgical module.  
      Data was managed using IBM SPSS Statistics for Macintosh, Version 28.0.0.0 (190). Following 
training, practise harvesting FGG on orange skin (p= 0.015) and participants confidence with 
materials when compared pre and post-test were significant (p=0.007).  
      Participants were very satisfied and gained excellent pre-clinical surgical practice exposure. 
The selected fruits were suitable for use as periodontal surgical procedures in preparation for the 
residents to attain the necessary skills before attending to their patients. 
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 Introduction 
 
 The postgraduate program in 
periodontology started in 2016 at the Faculty of 
Dentistry Universiti Teknologi MARA, Malaysia 
was the first doctorate program aimed at training 
periodontists in Malaysia. Its purpose is to enable 
graduates competent with advanced knowledge 
and skills in managing periodontal cases 
independently and to work in an interdisciplinary 
setting. 1–3  

Psychomotor skills are an essential skill 
that is taught and develop in the course. Pre-
clinical periodontal surgical techniques and skills 
are done on dental models so that the students 
are familiarized with the procedures before they 
can practice on their patients.4 This is to ensure 
that students can develop their hand-eye 
coordination and manual dexterity. Clinical 
periodontal surgical skill techniques include 
suturing techniques, periodontal access flap, soft 
tissue grafting, and placement of membranes.5,6  

Being an essential module in the 
postgraduate program in periodontology, the pre-
clinical periodontal surgical techniques being 
taught presently uses typodont.  

However, the materials can only be used 
once per practice and it is costly to replace for 
each coming student. Since the method is 
unsustainable and with limited funding, an 
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alternative cost-effective solution is needed. 
Fruits and vegetables are a sound practical 
solution for pre-clinical periodontal surgical 
techniques for training students. Selected fruits 
and vegetables have been identified for each 
specific preclinical periodontal surgical technique. 
7,8 The objectives of this study were to evaluate 
the effectiveness of using fruits and vegetables 
as an alternative material for the student to 
develop their periodontal surgical skill and 
techniques and assess the suitability of certain 
types of fruits and vegetables for a specific pre-
clinical periodontal procedure. 
   

Materials and methods 
 

This study was headed by a senior 
lecturer (FHA) with the support of all the 
members of the Center of Periodontology Studies. 
Eleven residents (1 Male; 10 Female) from the 
Faculty of Dentistry-Centre of Periodontal 
Studies with age ranges from 32 to 36 years old 
volunteered to be in this study. Three types of 
fruits and vegetables were selected for 
participants to exercise. The banana was chosen 
specifically for participants to exercise basic 
incision, simple interrupted suturing, and 
membrane placement. The orange was used to 
exercise harvesting connective tissue and free 
gingival grafts and tomato were chosen for 
participants to exercise split-thickness incision. 
The practical sessions were held at the Spinel 
Dental Clinic. Before the practical exercise, 
participants were presented with lectures on 
suturing, access flap, soft tissue grafting, and 
split-thickness incision techniques including 
demonstration and video presentation. 

A crossover study design was done with 
participants required to undergo pre-clinical 
periodontal surgical exercise on banana peels, 
orange, and tomato. They were randomized into 
three groups: group one (3 students) practicing 
suturing and guided tissue regeneration on 
banana peels; group two (4 students) practicing 
access flap, harvesting soft tissue graft on 
orange, and group three (4 students) practicing 
split-thickness incision mimicking mucogingival 
surgery on tomato.  
The followings are the specific exercise perform 
on the fruits and vegetables: 

Banana 
The banana was prepared for suturing 

practice and membrane placement.  Participants 

would draw a line of 5 centimeters and make an 
incision with blade number 15 and then close the 
incision with several simple interrupted sutures 
with a 3-0 suture. Next, participants would draw 
one horizontal and two vertical lines to perform 
flap access. A Whatman filter paper no. 1 was 
inserted as a membrane to mimic the guided 
tissue regeneration (GTR) procedure (Figure 1). 

 

 
Figure 1. Shows the surgical technique practiced 
by the participant. A. Simple interrupted sutures 
on banana, B. Flap access with guided tissue 
regeneration. 
 

Orange  
The orange skin was used to mimic the 

epithelium, connective tissue, and bone of a 
patient’s palate. An outline was made to 
represent the recipient site. A no. 15 blade was 
inserted at the edge of the incision. The mesial 
margin of the orange skin is raised from the 
underlying skin of the orange while the 
underlying orange pith is lifted with the side of the 
blade. The pith is slowly separated with a partial-
thickness incision while the reflected skin margin 
is lifted with tissue pliers (Figure 2). 

 

 
Figure 2. Shows the surgical technique practiced 
by the participant. Harvesting the orange pith 
which mimics the connective tissue on an orange. 



 
Journal of International Dental and Medical Research ISSN 1309-100X                            Periodontal Pre-Clinical Surgical Training 
http://www.jidmr.com                                                                                                                                    Fouad H AL-Bayaty and et al 

 

  Volume ∙ 14 ∙ Number ∙ 4 ∙ 2021 
                            

Page 1500 

Tomato 
The tomato was used to practice split-

thickness incision mimicking mucogingival 
surgery. Participants were asked to make one 
horizontal line on the tomato with a depth of 
penetration of up to 1 mm only. Next, with a 
sharp 15C blade, a split-thickness incision was 
made separating the 1mm of the cuticle from the 
underlying pericarp. The incision was gently 
made to avoid tearing the cuticle. The edge of 
the cuticle should be gently handled with a 
microsurgical tissue holder during the split-
thickness incision (Figure 3). The edges of the 
tomato skins separated were then sutured. 

 

 
Figure 3. Shows the surgical technique practiced 
by the participants for split-thickness incision 
mimicking mucogingival surgery on tomatoes. 
                                    

Participants were given a Likert-style 
Survey (Table 1) to evaluate their attitude 
towards using banana, orange, and tomato as an 
alternative and cost-effective materials in the 
presurgical module before and after completion 
of the study. 7,9 
 

Results  
 

Descriptive analysis and IBM SPSS 
Statistics for Macintosh, Version 28.0.0.0 (190) 
were performed to analyze the student’s 
responses before and after the study. A 
significant difference was found with pair 2, 
comparing the participant response before and 
after receiving the pre-clinical training utilizing 
oranges as a practice tool for practicing 
harvesting free gingival grafts with p= 0.0015. A 
significant difference was found with pair 6; 
comparing the participant response before and 
after receiving the pre-clinical training in 
assessing participant’s confidence in using the 
practice material given, showing the pre-clinical 
training has improved the participant’s 
confidence in using the materials provided with 
p= 0.007. 

All the 11 residents participated in the 
suturing workshop; completed the survey before 
and after the workshop (response rate=100%). 
The mean age was 33.36 ± 3.44 years, with a 
range from 32 to 36 years. Ten participants were 
female and one male. Three students were in 
year 2, four students were in year 3, four 
students were in year 4. Students felt 
comfortable learning to suture and (GTR) with 
bananas and strongly agreed that practicing 
these surgical techniques using bananas was 
very useful (80%) compared to 50% before the 
workshop. 20% of the students believed that 
orange can be suitable for learning harvesting 
connective tissue, while 80% confirmed that their 
skills and abilities improved after practicing with 
orange and banana. Furthermore, 40 % were 
felled neutral and greed that tomatoes may be 
useful to perform the pre-clinical surgical practice. 
Results showed that 60% were strongly agreed 
that tomato was useful for split-thickness incision 
and can mimicking mucogingival surgery. 
Students have strongly agreed that cost was an 
important factor for acquiring skills in practicing 
different periodontal surgical procedures by using 
low-cost materials like vegetables and fruits. 
Before receiving practices, some respondents 
having a neutral response for all the questions 
(Q1: 20%, Q2: 40%, Q3: 40%, Q4: 30%, Q5:30%, 
Q6: 70%, Q7:20%, Q8: 40% and Q9: 20%). 
However, following the pre-clinical training 
course, a small number, of only 10% of 
respondents found Q6 & Q7 having a neutral 
response, and the remaining found that the pre-
clinical training has been a useful course (Figure 
4 and 5). 
 
 

 
Figure 4. Percentage Pre-test. 
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Figure 5. Percentage Post-test. 
 

Discussion  
 

The pre-clinical periodontal surgical 
techniques are an essential module in the 
postgraduate program in periodontology. Current 
materials used for practical purpose is costly and 
unsustainable. Successful education in surgical 
techniques requires students to practice 
materials that are accessible, affordable, realistic, 
and can simulate the oral tissue. Banana, orange, 
and tomato were suggested as alternative pre-
clinical periodontal material for the student to 
practice. Surgical skill laboratories are becoming 
an important venue for the technical training of 
surgical residents globally. Over the last decade, 
much has been learned regarding the acquisition 
of surgical skills in this environment. 10–12 

Food items have been suggested as 
alternatives for suturing practice in resource-
limited settings. Pig feet and chicken legs have 
classically been used 13, however, the difficulty in 
preserving meat in warmer climates makes it 
impractical and wasteful. 
To overcome these limitations, we have 
introduced banana, orange, and tomato as a low-
cost, practical alternative for suturing, guided 
tissue regeneration (GTR), flap access, 
harvesting connective tissue, and mucogingival 
surgery practice. Suturing in periodontal surgery 
is considered essential for tissue apposition and 
repair, and as such is a critical skill for all 
resident students. To our knowledge, no earlier 
studies use these types of fruits and vegetables 
for pre-surgical training in periodontology.  

Generally, several studies have 
investigated alternative suturing materials but not 
for periodontology. Kumaresan et al. combined a 

polysiloxane “putty” impression with a synthetic 
foam sponge 14 synthetic microfiber cloth was 
folded along the long axis of the wooden board, 
mimicking soft tissue. 15 Orange fruit has also 
been suggested, fresh oranges were cut in half, 
and the pulp was replaced with vinyl putty and 
plaster 7and banana. 16 
Bananas offer a low-cost, feasible alternative. 
Results from our workshop showed 80% strongly 
agree that suturing, GTR, and flap access 
practice on bananas was very useful material in 
practicing pre-surgery in periodontology. 
Subjectively, bananas were well-received by 
students and considered to be an effective 
teaching model. It was successfully used to teach 
this technique during our workshop.  

Tomato was the first time use in pre-
surgical training specialty to practice the most 
sophisticated surgical procedures in 
periodontology such as split-thickness incision for 
root coverage. Very thin tomato skin can mimic 
the microsurgery procedure with a loupe in the 
oral cavity. 60% of the students strongly agreed 
and 40% agreed that it was is a very good 
material for training and practicing such type of 
surgical technique which needed excellent skills.  
The firm outer skin of the orange and fibrous 
consistency mimicked the tensile strength of 
keratinized human gingiva while the underlying 
skin provided soft resistance to harvesting soft 
tissue graft, simulating the attachment between 
the gingiva and soft connective tissue. 80% of 
the participant strongly agreed that orange was 
practical material for acquiring training and skill to 
harvesting soft tissue grafts. The different layers 
of the orange could be considered as a mirrored 
layer of the human keratinized gingiva.  

A significant difference was found with 
pair 2, comparing the participant response before 
and after receiving the pre-clinical training 
utilizing oranges as a practice tool for practicing 
harvesting free gingival grafts with p= 0.0015. 
Meanwhile, a significant difference was found 
with pair 6; comparing the participant response 
before and after receiving the pre-clinical training 
in assessing participants confidence using the 
practice material given, showing the pre-clinical 
training has improved the participants’ 
confidence provided with p= 0.007 

The study is limited in generalizability 
since only 11 resident students from one dental 
school were included in this study. Finally, 
bananas, tomatoes, and oranges were low-cost, 



 
Journal of International Dental and Medical Research ISSN 1309-100X                            Periodontal Pre-Clinical Surgical Training 
http://www.jidmr.com                                                                                                                                    Fouad H AL-Bayaty and et al 

 

  Volume ∙ 14 ∙ Number ∙ 4 ∙ 2021 
                            

Page 1502 

effective, and useful materials for the training 
model, that, they can replicate human gingival 
tissue. 
 

Conclusions 
 
The availability of high-quality practise 

materials is crucial to the development of 
effective suturing and surgical skill. Suturing, 
GTR, flap access, connective tissue harvesting, 
and mucogingival surgery are all considered 
fundamental components of periodontal surgery 
surgical training.  This model of utilising fruits 
such as banana, orange, and tomato in pre-
clinical practise satisfies and exceeds the 
standards for effective practise, including 
acceptable modelling of primary approximation 
on human tissue and material reliability over 
several usage and can be useful materials to 
meet the pre-clinical periodontal surgical training 
module's objectives. 
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