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Abstract

Introduction: The lack of surgeons will be a future major problem in patient care for multifaceted reasons. Niche
specialties such as OMFS face an additional drawback because of the need for dual qualification. Special surgical
training that gives students the opportunity to gain experience in the techniques of plastic-reconstructive surgery
(PRS) has therefore been established to promote interest in OMFS.

Methods: Two hands-on courses with 8 modules of 2 h for 10 students were established. Course modules included
surgical techniques of PRS, such as local flaps in a complex facial defect on pig heads, and were supervised by two
OMEFS surgeons. The identical initial and final tests examined theoretical knowledge and practical skills. Questionnaires

completion of the course were handed out.

surgical skills in PRS.

concerning basic demographic data, future career goals, and perception of surgical disciplines before and after the

Results: The 19 participating students (12 female, 7 male; median age 24 + 2.24) were in their 831 + 1.20 semester.
Results of the tests showed improvement in knowledge following the courses (before 52.68 + 12.64 vs. after
77.89+ 11.37; p<0.05). Based on the Likert scale, an increase in interest in a career in OFMS was observed
(390+1.18 vs. 2.72+1.33; p<0.05), but this was not so marked with regard to a career in a surgical discipline
in general (1.93+ 1.30 vs. 1.62 + 1.19; p > 0.05). Perception of OMFS as a surgical discipline changed (3.68 + 1.09 vs.
1.80 +0.64; p < 0.05). The following values also changed: students” perception of PRS in OMFS (14 (74.68 %) vs. 5
(25.32 %); 19 (100 %) vs. 0 (0 %)), evaluation of PRS as a study subject for medical students (7 (36.84 %) vs. 12 (63.16 %); 19
(100 %) vs. 0 (0 %)), and the interest in an OMFS elective subject (6 (31.58 %) vs. 13 (6842 %); 18 (94.74 %) vs. 1 (5.26 %))
and as a final clinical year subject (4 (21.05 %) vs. 15 (7895 %); 14 (73.68 %) vs. 5 (26.32 %)).

Conclusions: Hands-on courses with complex facial defects can be used to gain new professionals, even in niche
specialties such as OMFS. Moreover, a hands-on course design, including innovative teaching methods and structured
objective tests combined with a close student-teacher relationship and motivated instructors, is able to promote complex
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Introduction

In the past, much effort has been made to interest young
medical students in a career in academic surgery [1].
This seems to be especially important, as general interest
in a surgical career is declining over time in medical
schools [2]. Commonly, interest in surgery as a medical
discipline is at a low level amongst medical students and
young professionals [3]. Previous studies have shown
that teaching itself has a major impact on the awareness
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of a medical discipline and, consequently, the attitude
towards that specialty [4—6]. In course evaluations, in
particular, concepts that involve practical tutorials and
participation in operative procedures are rated as ex-
tremely valuable and account for a positive appreciation
of the speciality [5, 7]. Even short workshops that are of
only one hour in length and that convey a positive repre-
sentation of the discipline are significantly able to change
attitudes towards and perceptions of surgery [8, 4]. This
seems especially true for plastic surgery as a report from
the literature by Davis et al. proved [9]. The imminent
shortage of surgeons in the near future illustrates the need
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to motivate young professionals with regard to a career in
surgery or a surgically orientated specialty [10]. This is es-
pecially true for the surgical field of Oral and Maxillofacial
Surgery (OMFS). In many countries, dual degrees from
medical and dental school are a prerequisite for the suc-
cessful completion of residency. The long educational
period, which comprises two complete university degree
courses, might argue against choosing this subject as a
future residency. Indeed, OMES is a highly diversified
specialty, which includes traumatology, cleft-lip-palate
surgery, surgical oncology, orthognathic surgery, and
especially plastic reconstructive surgery (PRS). How-
ever, many students associate only dental implantology
with OMES [11]. The various subspecialties within
OMES are usually affiliated with neighboring disci-
plines such as Otolaryngology, Pediatrics, and Plastic
Surgery. The surgical reconstruction of facial defects
following procedures such as ablative cancer surgery
involve complex and advanced techniques that can fas-
cinate young medical professionals and medical stu-
dents alike. Therefore, an innovative curriculum has
been developed that is aimed at teaching basic princi-
ples of reconstructive facial surgery to medial students
in a hands-on course at university. Previous studies by
Davis et al. were able to show the impact of a one day
training course for a career in plastic surgery in gen-
eral. 121 participants improved significantly in different
key themes [9]. However, especially the reconstruction
of facial defects using local flaps in OMES is challen-
ging for medical students. Therefore, the main goal of
the current study has been to investigate the extent to
which such complex surgical techniques are suitable
for university medial courses and to determine the im-
pact that a hands-on practical course can have on the
perception of a surgical subspecialty such as OMFS.

Methods

Ethical approval and participants

All courses took place at the Department of Oral and
Maxillofacial Surgery at the University of Technology,
Munich, Germany. This study followed the Declaration
of Helsinki on medical protocol and ethics, and the In-
stitutional Review Board (IRB) of the University of
Technology, Munich, Germany approved the study
(No. 153/15). All participants were informed exten-
sively and gave consent.

Course design

Two hands-on courses with 10 students each were
undertaken. Each course consisted of an initial written
test, eight modules of 2 h, and a final test. Course mod-
ules included basic surgical techniques, namely the ra-
dial forearm flap (RFF) as an example of microvascular
free flaps, neck dissection (ND), full-thickness and split-
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thickness skin grafts, and local flaps such as the U-flap,
kite-flap, rotation-flap, biloped-flap, and z-plasty. Each
module was supervised by two OMES surgeons. This en-
abled a close 1:5 student:teacher ratio. The identical first
and final tests examined theoretical knowledge, which
was available for self-instruction on a university-owned
online platform. Practical skills were tested by using the
Direct Observation of Procedural Skills (DOPS) method.
Theoretical modules on RFF and ND were taught by
using specially designed anatomical models [12]. Prac-
tical course modules consisted of a short theoretical
introduction followed by practical tutorials with animal
cadaver models, as shown in Fig. 1. Cadaver models
were purchased from a local slaughterhouse. Ethical ap-
proval for use in medical education was obtained from
the local IRB (No. 153/15).

Additionally, access to an online video tutorial was
offered for further self-instruction. In the context of the
tests, the participants were asked to answer question-
naires on various aspects concerning basic demo-
graphic data, future career goals, and perception of
surgical disciplines before and after completion of the
course (Table 1).

Statistical analysis

All data were analyzed by using IMB®SPSS*® for Mac
(version 22.0; IMB Corp., USA). Means and standard
deviation (SD) were calculated, and tests of significance
were performed. For normally distributed values, the ¢-test
was performed. For values not normally distributed, the
Mann—Whitney test was used. Statistical significance was
defined as a=0.05. All p-values are local and given as
two-tailed.

Fig. 1 Animal model used in the hands-on course for practicing
local skin flaps
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Table 1 Questionaire used for course evaluation

[tem

Scale

Basic demographic data
Age
Semester
Gender

Possible career in surgery
Possible career in OMFS

Because of dual degree’

Because of speciality
itself!

Perception of OMFS
Is PRS part of OMFS

Are PRS techniques lernable for
student

Interest in further OMFS
courses

Interest in an externship in
OMFS

Interest in OMFS as part of
final year

Likert (1 = strongly agree to
5 =strongly disagree)

Likert (1 = strongly agree to
5 =strongly disagree)

Yes/No
Yes/No

Likert (1 =very good to 5 = very bad)

Yes/No
Yes/No

Yes/No

Yes/No

Yes/No

OMFS: Oral and Maxillofacial Surgery; PRS: Plastic-Reconstructive Surgery
'Only had to be answered, if answer to previous question was 4 or 5 on the

Likert scale
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Results

A total of 19 students participated in the course and
complete the evaluations. Students (12 female, 7 male;
median age 24 + 2.24 years) were in their 8.31 + 1.20 se-
mester in medical school at the University of Technol-
ogy, Munich, Germany.

Based on the Likert scale, a statistically significant in-
crease in students who were interested in a career in
OFMS could be observed after completion of the course
(3.90 £1.18 vs. 2.72 + 1.33; p < 0.05; Fig. 2). A smaller in-
crease could be observed concerning a career in a surgical
discipline in general (1.93 +1.30 vs. 1.62+1.19; p > 0.05;
Fig. 2). The perception of OMES as a surgical discipline
also changed before and after completion of the course
(before: 3.68 + 1.09 vs. After: 1.80 + 0.64; p < 0.05). Figure 3
visualizes the students’ perception of PRS in OMFS
(before: 14 (74.68 %) vs. 5 (25.32 %); after: 19 (100 %)
vs. 0 (0 %)), the evaluation of PRS as a subject in teach-
ing for medical students (before: 7 (36.84 %) vs. 12
(63.16 %); after: 19 (100 %) vs. 0 (0 %)), and the interest
in an OMES elective subject (before: 6 (31.58 %) vs. 13
(68.42 %); after: 18 (94.74 %) vs. 1 (5.26 %)) and rota-
tion during the final year at medical school (before: 4
(21.05 %) vs. 15 (7895 %); after: 14 (73.68 %) vs. 5
(26.32 %)). Results of the tests also showed statistically
significant improvement in the knowledge of the stu-
dents (52.68 + 12.64 vs. 77.89 + 11.37; p < 0.05).

Mean +- 1SD

1-

1 OMFS
surgery

©

T
before

time

Fig. 2 Graphical illustration of students” perception of OMFS and surgery in general, before and after completion of the course. OMFS: Oral and
Maxillofacial Surgery; SD: Standard Deviation; * = p < 0.05

T
after
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Maxillofacial Surgery; PRS: Plastic-Reconstructive Surgery

Fig. 3 Graphical illustration of the number of students rating PRS as a part of OMFS, the ability to learn PRS techniques in a hands-on course for
students, and their interest in elective and final year rotational subjects in OMFS, before and after completion of the course. OMFS: Oral and

T
after

Results of the final DOPS exam are displayed in Fig. 4
(all p<0.05).

Discussion

In addition to patient care and research, the teaching
and education of students are two of the core responsi-
bilities in an academic medical setting. However, espe-
cially in surgery, the duties and tasks necessary in every-
day patient care often collide with aims in research and
teaching. Therefore, the evaluation and analysis of
current concepts in teaching are of great importance
[13]. The attractiveness of surgery has to be improved as
a potential discipline for medical students, as a shortage
of surgeons is imminent in the near future. Reasons for
this are manifold. Surgical departments face new laws
on working hours, an increased demand for a balanced
work-life ratio, but also rising expectations for the indi-
vidual academic surgeon [14]. Only about 9 % of all
medical school graduates pursue a career in surgery.
During medical school, potential interest in surgery can
even decrease over time. Overall, more males than fe-
males are interested in the surgical field [10], despite the
percentage of female medical students having continu-
ously increased within the last few years [15]. Of all
medical students, 60 % are female, whereas only 33 % of
young female professionals start a career in surgery [16].
What are the reasons for this development Other studies
have been able to show that an early connection with a
specialty plays a major role in decision-making by young

professionals. Therefore, the satisfaction that results
from working in this specialty has to be communicated
to students early in their studies. Such emotional aspects
can convince young professionals to chose a career in
this discipline, despite all other cofactors [17]. Positive
experiences and inspiring teachers are able to persuade
students to become surgeons [18]. The course presented
in this current study with 63 % female participation sup-
ports these ideas.

What is essential for a successful educative concept in
surgery other workers have emphasized that the estab-
lishment of hand-on courses in combination with train-
ing courses has a positive effect on education [13]. In
particular, the teaching of small groups in surgical
courses is evaluated as significantly better than that in
large groups. Furthermore, continuity and didactical
training of the teaching assistants is important in a suc-
cessful course design [1]. Our study group has been able
to show that a structured hands-on course significantly
improves the surgical skills of medical students and their
self-assessment of these skills [5].

All participants in the current course were in the 7™
to 10" semester in medical school. We assumed in-
homogeneous previous knowledge and skills. An initial
test checked the students” level according to the Kirkpa-
trik Level II “Learning”. The results showed a certain
basic theoretical knowledge, but students only possessed
rudimentary practical surgical skills, including basic sur-
gical skills. Is the teaching of complex surgical skills
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Fig. 4 Graphic illustration of the results of the Direct Observation of Procedural Skills (DOPS) method in categories (i) clinical analysis, (ii) flap
design used for closure of the defect, (iii) handling of the tissues, (iv) handling of the surgical instruments, (v) increased tension on the wound
margins, (vi) sufficiency of wound closure, (vii) overall quality, (viii) overall esthetics, (ix) duration of surgical procedure, and (x) overall score before
and after completion of the course; values are given as means with error bars indicating the 96 % confidence intervals (Cl); *=all p < 0.05
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such as those required in PRS suitable for student
courses, when a lack in basic surgical skills exists Chal-
lenges with surgical problems have been shown to repre-
sent positive factors in career decision-making of
medical graduates [3]. Even the complex surgical tech-
niques needed in PRS, such as the RFF, are suitable for
student education purposes [12].

Initially, basic surgical techniques were taught in a two-
hour module. Further modules consisted of advanced sur-
gical skills in PRS. Wanzel et al. have shown that a one-
on-one hands-on training of just 5 min significantly im-
proves surgical skills of residents in local skin flaps in an
animal model [19]. Other studies on local flap techniques
in plastic reconstructive surgery described teaching op-
tions using foam models for example [20-22].

The results of the final test and the evaluation verify
that PRS techniques are suitable for medical student
education and can be conveyed in a hands-on course de-
sign as described in the current study. This course has
been developed and carried out in a department specializ-
ing in OMEFS. OMES is a highly diverse surgical subspe-
cialty that involves traumatology, cleft-lip-palate surgery,
surgical oncology, orthognathic surgery, and especially
PRS. In many countries, dual degrees from a medical and
dental school are a prerequisite for the successful comple-
tion of residency; this results in a long training period.
The combination of a professional and family life is par-
ticularly challenging in surgery. This is certainly an aspect

that has a major influence on young female and increas-
ingly also on young male professionals when making a de-
cision regarding their career [23]. A variety of important
factors influences graduates to chose a career in surgery.
These include role models and career chances. Other
factors such as lifestyle, long working hours, and the
long period of study are rated detrimentally [24]. Re-
sults from the current study confirm these findings.
However, students had a significantly improved percep-
tion of OMES after completion of the course and could
even imagine choosing OMES as an elective or rota-
tional subject within their final year at medical school.
Nevertheless, a certain selection bias certainly has to be
kept in mind, as participation in this course was by
choice. A fundamental interest in surgery presumably
previously existed in this group. The finding that sig-
nificantly more students were interested in the elective
or rotational study of OMES after completion of this
course suggests that an interest in a surgical career can
be fostered throughout medical studies. In particular,
elective and rotational subjects can improve an interest
in surgery significantly [25]. Participation in the operat-
ing theater, positive interactions with staff, and integra-
tion into a team are experiences that, during an elective
study period, can convince students to chose a certain
discipline. The high work load and long working hours
remain as negative experiences during such an elective
subject [26]. Final year rotational subjects, on the other
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hand, have a dramatic influence on future career devel-
opment [27]. Therefore, well-structured final year rota-
tional and elective subjects are essential [28].

Conclusions

Hands-on courses dealing with complex facial defects as
presented in this study can gain the interest of young
professionals, even for niche specialties such as OMES.
Moreover, a hands-on course design, including innova-
tive teaching methods and structured and objective tests
combined with a close student-teacher relationship and
motivated instructors, is able to demonstrate even com-
plex surgical skills in PRS. Further studies are necessary
to investigate the long-term results as to whether these
students did indeed choose OMES as their future career,
whether this kind of training had a positive influence,
and the nature of its effects.

Competing interests
The authors declare, that they have no competing interests.

Authors’ contributions

FB, NR, and JW conceived of the study and participated in its design and
coordination. FB, NR, and SK made substantial contributions to conception
and design of the manuscript as well as statistical analysis. FB, NR and SK
have been involved in drafting the manuscript. KDW, MRK and JW were
involved in revising the manuscript. All authors read and approved the final
manuscript.

Acknowledgements
This publication was funded by the University of Technology, Munich, Germany
in the funding program Open Access Publishing.

Received: 23 February 2015 Accepted: 26 August 2015
Published online: 03 September 2015

References

1. Schurer S, Schellberg D, Schmidt J, Kallinowski F, Mehrabi A, Herfarth C,
et al. Evaluation of traditional German undergraduate surgical training.
An analysis at Heidelberg University. Chirurg. 2006;77(4):352-9.
doi:10.1007/500104-005-1123-x.

2. Kaderli R, Buser C, Stefenelli U, Businger A. Students' interest in becoming a
general surgeon before and after a surgical clerkship in German-speaking
Switzerland. Swiss Med WKkly. 2011;141:w13246. doi:104414/smw.2011.13246.

3. Pikoulis E, Avgerinos ED, Pedeli X, Karavokyros |, Bassios N,
Anagnostopoulou S. Medical students' perceptions on factors influencing a
surgical career: the fate of general surgery in Greece. Surgery.
2010;148(3):510-5. doi:10.1016/j.5urg.2010.01.013.

4. Kozar RA, Lucci A, Miller CC, Azizzadeh A, Cocanour CS, Potts JR, et al. Brief
intervention by surgeons can influence students toward a career in surgery.
J Surg Res. 2003;111(1):166-9.

5. Bauer F, Rommel N, Kreutzer K, Weitz J, Wagenpfeil S, Gulati A, et al. A novel
approach to teaching surgical skills to medical students using an ex vivo animal
training model. J Surg Educ. 2014;71(4):459-65. doi:10.1016/}jsurg.2014.01.017.

6. Lund B, Fors U, Sejersen R, Sallnas EL, Rosen A. Student perception of two
different simulation techniques in oral and maxillofacial surgery undergraduate
training. BMC Med Educ. 2011;11:82. doi:10.1186/1472-6920-11-82.

7. Kadmon G, Schmidt J, De Cono N, Kadmon M. A Model for Persistent
Improvement of Medical Education as lllustrated by the Surgical Reform
Curriculum HeiCuMed. GMS Z Med Ausbild. 2011;28(2):Doc29.
doi:10.3205/zma000741.

8. Smith AA, Duncan SF, Esparra BC. Can brief interventions by hand surgeons
influence medical students toward a career in hand surgery? J Hand Surg
Am. 2007,32(8):1267-70. doi:10.1016/jjhsa.2007.06.004.

9. Davis CR, O'Donoghue JM, McPhail J, Green AR. How to improve plastic
surgery knowledge, skills and career interest in undergraduates in one day.

20.

22.

23.

24.

25.

26.

27.

28.

Page 6 of 6

Journal of plastic, reconstructive & aesthetic surgery : JPRAS.
2010,63(10):1677-81. doi:10.1016/.bjps.2009.10.023.

Ganschow P. Attitude of medical students towards a surgical career - a global
phenomenon? Zentralbl Chir. 2012;137(2):113-7. doi:10.1055/5-0031-1283983.
Jarosz KF, Ziccardi VB, Aziz SR, Sue-Jiang S. Dental student perceptions of
oral and maxillofacial surgery as a specialty. J Oral Maxillofac Surg.
2013;71(5):965-73. doi:10.1016/jjoms.2011.05.014.

Nobis CP, Bauer F, Rohleder NH, Wolff KD, Kesting MR. Development of a
haptic model for teaching in reconstructive surgery-the radial forearm flap.
Simul Healthc. 2014;9(3):203-8. doi:10.1097/SIH.0000000000000000.
Ruesseler M, Schill A, Stibane T, Damanakis A, Schleicher |, Menzler S, et al.
"Practical clinical competence” - a joint programme to improve training in
surgery. Zentralbl Chir. 2013;138(6):663-8. doi:10.1055/5-0032-1328180.

Bell Jr RH, Banker MB, Rhodes RS, Biester TW, Lewis FR. Graduate medical
education in surgery in the United States. Surg Clin North Am.
2007;87(4):811-23. doi:10.1016/j.5uc.2007.06.005. v-Vi.

Borman KR, Vick LR, Biester TW, Mitchell ME. Changing demographics of
residents choosing fellowships: longterm data from the American Board of
Surgery. J Am Coll Surg. 2008,206(5):782-8. doi:10.1016/jjamcollsurg.2007.12.012.
discussion 8-9.

Hill £, Vaughan S. The only girl in the room: how paradigmatic trajectories
deter female students from surgical careers. Med Educ. 2013;47(6):547-56.
doi:10.1111/medu.12134,

Hill EJ, Giles JA. Career decisions and gender: the illusion of choice?
Perspect Med Educ. 2014;3(3):151-4. doi:10.1007/540037-014-0128-x.

Riska E. Gender and medical careers. Maturitas. 2011,68(3):264-7.
doi:10.1016/j.maturitas.2010.09.010.

Wanzel KR, Matsumoto ED, Hamstra SJ, Anastakis DJ. Teaching technical
skills: training on a simple, inexpensive, and portable model. Plast Reconstr
Surg. 2002;109(1):258-63.

Nicolaou M, Yang GZ, Darzi A, Butler PE. An inexpensive 3-D model for
teaching local flap design on the face and head. Annals of the Royal
College of Surgeons of England. 2006;88(3):320.

Davis CR, Fell M, Khan U. Facial reconstruction using a skull and foam
training model. Journal of plastic, reconstructive & aesthetic surgery : JPRAS.
2014;67(1):126-7. doi:10.1016/j.bjps.2013.07.024.

Villafane O, Southern SJ, Foo IT. Simulated interactive local flaps: operating
room models for surgeon and patient alike. British journal of plastic surgery.
1999,52(3):241.

Sanfey HA, Saalwachter-Schulman AR, Nyhof-Young JM, Eidelson B, Mann
BD. Influences on medical student career choice: gender or generation?
Arch Surg. 2006;141(11):1086-94. doi:10.1001/archsurg.141.11.1086.
discussion 94.

Erzurum VZ, Obermeyer RJ, Fecher A, Thyagarajan P, Tan P, Koler AK, et al.
What influences medical students' choice of surgical careers. Surgery.
2000;128(2):253-6. doi:10.1067/msy.2000.108214.

Goldin SB, Wahi MM, Wiegand LR, Carpenter HL, Borgman HA, Lacivita
Nixon L, et al. Perspectives of third-year medical students toward their
surgical clerkship and a surgical career. J Surg Res. 2007;142(1):7-12.
doi:10.1016/,s5.2006.10.002.

O'Herrin JK, Lewis BJ, Rikkers LF, Chen H. Why do students choose careers in
surgery? J Surg Res. 2004;119(2):124-9. doi:10.1016/.js5.2004.03.009.

Mooij SC, Antony P, Ruesseler M, Pfeifer R, Drescher W, Simon M, et al.
Gender-specific evaluation of student's career planning during medical
study in terms of orthopaedic trauma. Z Orthop Unfall. 2011;149(4):389-94.
doi:10.1055/5-0030-1271162.

Gillen S, Hofmann A, Friess H, Berberat P. [Curriculum for Practical Surgical
Education during Internships - with a Strategy for New Perspectives.].
Zentralbl Chir. 2014. doi:10.1055/5-0033-1360292.


http://dx.doi.org/10.1007/s00104-005-1123-x
http://dx.doi.org/10.4414/smw.2011.13246
http://dx.doi.org/10.1016/j.surg.2010.01.013
http://dx.doi.org/10.1016/j.jsurg.2014.01.017
http://dx.doi.org/10.1186/1472-6920-11-82
http://dx.doi.org/10.3205/zma000741
http://dx.doi.org/10.1016/j.jhsa.2007.06.004
http://dx.doi.org/10.1016/j.bjps.2009.10.023
http://dx.doi.org/10.1055/s-0031-1283983
http://dx.doi.org/10.1016/j.joms.2011.05.014
http://dx.doi.org/10.1097/SIH.0000000000000000
http://dx.doi.org/10.1055/s-0032-1328180
http://dx.doi.org/10.1016/j.suc.2007.06.005
http://dx.doi.org/10.1016/j.jamcollsurg.2007.12.012
http://dx.doi.org/10.1111/medu.12134
http://dx.doi.org/10.1007/s40037-014-0128-x
http://dx.doi.org/10.1016/j.maturitas.2010.09.010
http://dx.doi.org/10.1016/j.bjps.2013.07.024
http://dx.doi.org/10.1001/archsurg.141.11.1086
http://dx.doi.org/10.1067/msy.2000.108214
http://dx.doi.org/10.1016/j.jss.2006.10.002
http://dx.doi.org/10.1016/j.jss.2004.03.009
http://dx.doi.org/10.1055/s-0030-1271162
http://dx.doi.org/10.1055/s-0033-1360292

	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Ethical approval and participants
	Course design
	Statistical analysis

	Results
	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	References



