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SUMMARY
The traditional study of anatomy is based on ca-

daveric dissection. However, in recent years new 
teaching methodologies have been introduced 
with the aim of increasing the ability of students 
to learn about the structures of the human body 
using computerized representations. Despite the 
increasing implementation of these new meth-
odologies, universities around the world contin-
ue to base the practical teaching of anatomy on 
dissections. However, biomedical students be-
gin to study dissections without having been ex-
posed to a corpse previously, which poses a risk 
of generating stress. Using a systematic review 
process, we have observed that a large majority 
of students feel psychologically affected by this 
experience, leading to physiological consequenc-
es derived from anxiety and fear, although these 
decrease throughout the year due to a process of 
habituation. Therefore, it is necessary to reduce 
the amount of stress factors that can be found in 

the anatomy laboratory to increase the transfer of 
knowledge between professor and student.
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INTRODUCTION
For several centuries, the practical learning 

of anatomy has depended primarily on the use 
of dissection techniques in human corpses, an 
educational method widely used in universi-
ties around the world (Getachew et al., 2014). 
For years, different educational methods have 
been compared with the intention of elucidating 
which ones optimize anatomy learning. Sever-
al approaches have been carried out, including 
the use of small groups of students or comput-
erized representations of anatomy, and even the 
debate between dissection and prosection has 
been raised. Despite all this, anatomy still needs 
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to be taught based on learning about the human 
body, this being fundamental for adequate profes-
sional development. Normally, anatomy teaching 
takes place during the first semesters of training 
of biomedical students, since it is a cornerstone 
for the subsequent development of more in-depth 
knowledge (Bernhardt et al., 2012).

However, there is one issue that may go unno-
ticed in our education system: how can we pre-
pare young students of health science degrees to 
confront the study of anatomy using an anatom-
ical subject? It should be noted that, at this ear-
ly stage of their academic degree, most students 
have not had any prior contact with a corpse. The 
first exposure to a dead body can trigger various 
emotional reactions (Criado-Álvarez et al., 2017). 
In addition, stress is presented as a complex in-
teraction between the student and his environ-
ment, generating around him events that can be 
positive, neutral, or negative. The most important 
manifestations of stress in the student are anxi-
ety and depression, although the presence of low 
stress levels can lead to a lack of concentration 
and a decrease in motivation, and thus may in-
fluence their study habits and desire to work. It 
is important to note that stress has been shown 
to have a high impact in first-year students, who 
are focused on the exam stage due to a highly 
competitive environment and the absence of a 
well-defined study strategy. Conversely, students 
in higher clinical years show more concern for 
their professional future (Nechita et al., 2014).

The prosection of corpses is presented as an 
event that produces high levels of stress in stu-
dents, generating physiological alterations such 
as palpitations, dizziness, or insomnia. Accord-
ingly, generating a relaxed and favorable environ-
ment becomes essential to reduce the number 
of physiological alterations related to dissection 
in students (Anyanwu, 2015). Some studies have 
focused on trying to reduce the anxiety levels of 
students using different methods. One of them is 
based on an educational film about body donors; 
the students demonstrated increased levels of 
empathy and respect towards donors as a result, 
in addition to experiencing a reduction in anxiety 
levels, especially in those who were beginning to 
study anatomy (Iaconisi et al., 2019). Other stud-

ies have tried to improve anatomy learning using 
small tasks that students must perform in groups 
in each period, showing considerable acceptance 
by students, and improving the learning of the 
anatomical area being studied. This extra moti-
vation could reduce stress in students (Kang et 
al., 2012). In addition to these techniques, some 
studies have focused on the use of background 
music in the dissection room to try to reduce the 
stress to which students are subjected when they 
are in front of the corpse, this methodology being 
capable of producing this fact and, in addition, in-
creasing the grades obtained by the groups sub-
jected to the experiment (Anyanwu, 2015; Bellier 
et al., 2020).

Considering this background, over the last few 
years there has been a lot of interest in studying 
the traumatic effects of dissection on students, 
in addition to the psychological implications that 
can undermine their education. A study conduct-
ed at Hawassa University on second- and third-
year medical students found that approximately 
20% and 30% of these students, respectively, had 
no symptoms when entering the dissection room. 
The most common symptoms observed in the 
rest of students were loss of appetite, dizziness, 
and nausea. Other less common symptoms in-
cluded eye redness, shortness of breath, or skin 
irritations. The main cause of this symptomatolo-
gy was the smell of the dissection room, followed 
by the feeling of touching the corpse and the fear 
triggered by being exposed to it (Getachew et al., 
2014).

Our goal is to analyze the psychological and 
physiological impact of the educational method of 
human anatomy dissection in first-year medical 
students using a systematic review process.

MATERIALS AND METHODS

Study eligibility

The objective of this systematic review was to 
determine the psychological effects of exposure 
to cadavers on first-year medical students. For 
the implementation of this systematic review, we 
followed the guidelines of the PRISMA (Preferred 
Reporting Items for Systematic reviews and Meta-Anal-
yses) declaration (Page et al., 2020).
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Inclusion and exclusion criteria

Publications related to the psychological and 
physiological consequences of the use of anatomy 
teaching techniques in first-year medical students 
were included. Articles on repercussions caused 
by any educational method other than dissection 
were excluded. In addition, publications had to 
be focused on medical students. For this reason, 
publications focused on degrees other than Medi-
cine (e.g., Dentistry, Occupational Therapy, Phar-
macy, Physics, or Speech and Language Therapy) 
were excluded. Moreover, all publications that 
were not journal articles and outdated articles not 
available through database access were excluded. 
On the other hand, only articles published in En-
glish were included. There were no geographical 
restrictions.

Databases

The literature search was performed using vari-
ous databases, including PubMed, SCOPUS, Web of 
Science (WOS) and ERIC, to locate education man-
uscripts. The keywords used in the search, which 
were adapted to each database, included “medi-
cal students”, “anatomy”, “dissection” and “emo-

tions”. Accordingly, the following search formula 
was used in PubMed: (“students, medical”[MeSH 
Terms] OR (“students”[Title/Abstract] AND “med-
ical”[Title/Abstract]) OR “medical students”[Ti-
tle/Abstract] OR (“medical”[Title/Abstract] AND 
“students”[Title/Abstract])) AND (“anatomy”[Ti-
tle/Abstract] OR “anatomy”[MeSH Terms]) AND 
(“dissection”[MeSH Terms] OR “dissection”[Title/
Abstract] OR “dissections”[Title/Abstract]) AND 
(“emotions”[MeSH Terms] OR “emotions”[Title/
Abstract] OR “emotion”[Title/Abstract] OR “emo-
tional”[Title/Abstract]).  The search formula used 
in SCOPUS was: (TITLE-ABS-KEY (medical AND 
students)  AND  TITLE-ABS-KEY (emotions)  AND  
TITLE-ABS-KEY (anatomy)  AND  TITLE-ABS-KEY 
(dissection). Furthermore, the formula used for 
WOS was: TS= anatomy AND TS= dissection AND 
TS=medical students AND TS=emotions. Finally, 
the search formula used in ERIC was: “anatomy 
AND dissection AND emotions AND medical stu-
dents”. Bibliographic citations between 1990 and 
2023 were included.

Study selection

Two of the authors (F.Q, and C.M.) carried out 
the literature research, the review of the abstracts 

Fig. 1.- Flow diagram of the studies included in the review.
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and the selection of the appropriate ones for full-
text examination. After searching the databases 
described above, duplicated publications were 
eliminated. Following the application of the exclu-
sion criteria, initial peer-reviewed screening was 
performed, considering the analysis of the pub-
lication title and summary. Finally, the screened 
articles were read in full, and those which met any 
exclusion criteria were discarded. In the event of 
a disparity between the two reviewers over inclu-
sion, a third researcher was consulted to decide 
on its possible incorporation into the review. 

The database search yielded 236 results, of 
which 93 were redundant, resulting in total of 143 
articles being screened. Of these, 14 were exclud-
ed because they were not original research man-

uscripts, two because there was no attached doc-
ument and 3 because they were written in other 
languages. In addition, 94 articles were excluded 
after reading the abstract, because they did not 
match the topic under study in our review. After 
full reading of the articles, 18 more were exclud-
ed (10 because they were not focused on medical 
students and 8 because they were not focused on 
first-year students). The final number of articles 
included in the review was 12 (Fig. 1). 

RESULTS 

Characteristics of the included studies

Studies carried out on Universities of Vermont, 
Minnesota, Oakland, Zulia (America), Castilla la 

Table 1. Summary of features and results of articles included in the systematic review.

Reference Year University Psychological and physiological consequences

Greene and Rosen 2020 Vermont University, USA
Nervousness, reflection on life, death, the donor and his family, 
concern for the body. They are altered by the smell of the dis-
section room.

Romo- Barrientos et al.

2019

University of Castilla la 
Mancha, Spain

Students show stress, anxiety, and fear. They are frightened by 
the observation of the corpse and report a strong smell in the 
practice room.

Chang et al. Korea University, South 
Korea

Gratitude, intimate emotions after looking at corpses and re-
spect for their altruism, responsibility, shock, apprehension, 
anxiety, and fear of death.

Wisenden et al.

2018

University of Minnesota, 
USA Anxiety, mostly expressed in women compared to men.

Araujo-Cuauro University of Zulia, Vene-
zuela

Curiosity, fear, anguish, disgust, stress, sickness, and respect 
for the corpse. They manifest reactions of sweating, instability, 
tremor, paleness, and tachycardia.

Sandor et al.
2015

Universities of Bucharest, 
Debrecen, Pécs and Sze-
ged, Hungary

Stress, post-practice thoughts about dead bodies, flashbacks, 
dreams about dead bodies, and fear of loneliness.

Hussein et al. Oakland University Sickness, fear, anxiety and depression, symptoms that decrease 
throughout the course.

Bob et al. 2014 Iuliu Hatieganu University, 
Romania

Fainting, dizziness, palpitations, tremors, sickness, sweating, 
loss of appetite, insomnia, recurrent images of corpses. They 
are altered by stimuli such as smell, vision and touch to corpses 
and are apprehensive.

Quince et al. 2011 University of Cambridge, 
United Kingdom

Apprehension, confusion, anxiety, sadness, enthusiasm, in-
terest, and excitement. They get upset when they look at the 
corpse, coming to think of it afterwards.

Arráez-Aybar et al. 2008 Complutense University of 
Madrid, Spain

Curiosity, interest, anxiety, fear, pleasure, satisfaction, happi-
ness, aversion, horror. Students develop arousal, nausea, palpi-
tations, tremors, disturbed breathing, dry mouth, nausea, and 
dizziness.

Dempster et al. 2006 University of Northern 
Ireland, Ireland

Anxiety, sickness, appearance of nightmares, loss of appetite, 
increased thoughts about death and presence of recurrent im-
ages of corpses. Some students considered quitting the race.

Horne et al. 1990 University of Melbourne, 
Australia

Anxiety, dizziness depression, eye pain and sickness. In addi-
tion, the students reported a horrible smell of corpses.
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Mancha, Complutense of Madrid, Iuliu Hatiega-
nu, Cambridge, Northern Ireland, and several 
from Hungary (Europe), Korea (Asia) and Mel-
bourne (Oceania) were included. Of the 12 arti-
cles selected, 11 had been published in the last 
15 years, while the other one was published in 
1990 (Table 1). 

Psychological and physiological effects of the 
teaching of cadaveric dissection-based anato-
my in first-year medical students

Initially, most students are emotionally pre-
pared to attend the dissection room for the first 
time, a percentage that increases throughout the 
hands-on sessions. However, other studies report-
ed that, although most students did not exhibit ex-
plicit “fear”, 1/3 stated that they felt “several de-
grees of fear”. In addition, half of the students had 
not witnessed any corpse before (Arráez-Aybar et 
al., 2008; David et al., 1990; Bob et al., 2014).

Studies indicated that, during the year, students’ 
emotions and negative responses to exposure to 
the corpse decreased, especially anxiety and fear 
(Arráez-Aybar et al., 2008; Romo-Barriendos et al., 
2019; Chang et al., 2018; Horne et al., 1990; Hus-
sein et al., 2015; Dempster et al., 2006; Wisenden 
et al., 2018)  and its consequences (nausea and 
nervous arousal, palpitations, tremors, tachycar-
dia, paleness, nightmares, sweats and even short-
ness of breath) (Arráez-Aybar et al., 2008; David et 
al., 1990; Chang et al., 2018; Dempster et al., 2006; 
Araujo-Cuauro, 2018). This mixture of sensations 
disappears as the course progresses because they 

become accustomed to the dissection laboratory. 
However, certain negative emotions such as those 
derived from the smell of the dissection room in-
crease throughout the year (Arráez-Aybar et al., 
2008; Romo-Barriendos, et al., 2019; Araujo-Cu-
auro, 2018). In addition, several studies showed 
a decrease in positive emotions due to excessive 
workload and frequent examinations, difficulties 
in concentrating on the study, concerns about the 
future and financial problems, as well as person-
al problems such as partner relationships, family 
members and diseases (Sándor et al., 2015). Con-
versely, other studies found that these emotions 
remain unchanged or even increase (Chang et al., 
2018; Greene and Rosen, 2021). Moreover, some 
authors observed that students express emotions 
of gratitude in relation to the donation process by 
appreciating the altruism of people and society 
(Chang et al., 2018) (Table 2). 

Students also develop a perception of curiosity 
about dissection which remains invariable during 
the year. By the end of the year, almost all students 
indicated that they would “relive the experience”, 
and that dissection-based teaching helped them 
reinforce the knowledge imparted in the theoret-
ical classes. Students showed high satisfaction 
rates with practices, which remain unchanged 
throughout the year. However, a high percentage 
of students reflected on death after the first few 
months of internships due to their experience (Ro-
mo-Barriendos et al., 2019; Hussein et al., 2015). 
Upon completion of the anatomy course, students 
reported having a better understanding of anat-

Table 2. Consequences detected in the first expositions to the corpse in medical students.

Consequences Number of studies (percentage)

Anxiety 8/12 (66%)

Sickness 6/12 (50%)

Fear 5/12 (42%)

Curiosity 4/12 (33%)

Concern for the body 4/12 (33%)

Reflection on life 4/12 (33%)

Stress 3/12 (25%)

Depression or sadness 3/12 (25%)

Respect for the corpse 2/12 (17%)

Nervousness 1/12 (8,5%)
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omy, improved the development of psychomotor 
skills for clinical work, and were encouraged to 
further appreciate the human body and the spirit 
of organ donation (Hussein et al., 2015). 

Students generally described the experience 
in the anatomy room as interesting, informative, 
challenging, exciting, enjoyable, and stimulating 
(Arráez-Aybar et al., 2008; Hussein et al., 2015) 
with the vast majority agreeing that cadaveric dis-
section is indispensable for the learning of anato-
my (Bob et al, 2014; Araujo-Cuauro, 2018; Quince 
et al., 2011). 

Modification of student behavior by prior expo-
sure to the dissection laboratory 

Prior exposure (PE) to laboratory practices by 
students did not increase positive responses. 
However, differences in negative emotions were 
found; these were significantly higher in students 
who had not previously been exposed to the labo-
ratory (NE). During the year, NE students showed 
an increase in positive responses, while these did 
not vary significantly in PE pupils. Meanwhile, 
negative emotions decreased over time in NE stu-
dents, but did not vary in PE students. At the end 
of the year, both groups expressed similar emo-
tions in relation to the dissection process (Greene 
and Rosen, 2021).

DISCUSSION 
The well-being of the student in his environ-

ment is essential for the correct process of educa-
tion. Thus, it has been shown that the motivation 
of anatomy students is essential for optimizing the 
learning process (Abdel-Meguid and Khalil, 2017). 
The first contact with the corpse in the anatomical 
field can be frustrating for students who have just 
started their medical training. As shown in our 
review, lack of prior contact with a corpse leads 
to stress and fear in medical students through dif-
ferent mechanisms. The most frequent feelings 
described by students in these studies are anxiety 
(in 66% of the studies), sickness (50%) and fear 
(42%). One of the most interesting aspects is that, 
throughout the practical sessions in the anatomy 
laboratory, the students adapt, and their nega-
tive physiological and psychological feelings de-
crease, a factor that contributes to their learning. 

Although this learning curve is difficult for new 
students, most studies conclude that, by the end 
of the year, they enjoy the experience of learning 
about the body and that this type of education re-
inforces their theoretical knowledge on anatomy. 
Therefore, the experience of the anatomy student 
is positive after this training, endorsing its edu-
cational value. In addition, students who have 
previously been exposed to a dissection labora-
tory experience show fewer negative responses, 
which indicates that adaptation to these condi-
tions reduces the stress caused by dissection and 
improves their learning experience. These results 
support those observed in other studies, in which 
implementation of training through prosection 
improves the theoretical and practical knowledge 
of students (Thompson et al., 2020). 

The low number of articles obtained in our 
search may indicate that few anatomy professors 
have been interested in the consequences of ex-
posure to a corpse for the first time in the novice 
student. However, the fact that most of the arti-
cles retrieved date from the last 15 years reveals 
an increasing interest in this topic. Therefore, it 
is essential to investigate new anatomy teaching 
methodologies capable of improving the environ-
ment in the dissection room, reducing the stress 
produced in the student, and increasing the 
knowledge acquired during the learning process. 
In our opinion, keeping dissection as a practical 
teaching method for human anatomy allows med-
ical students to learn the structures in a real body, 
which makes it invaluable from an educational 
point of view.

CONCLUSION
Although students may think that they are pre-

pared for dissection practices before they begin, 
exposure to corpses may affect them both psycho-
logically and physiologically. Common symptoms 
during first exposures to a corpse include anxiety 
and fear reactions such as sweat, the presence of 
fainting or nausea, among others. However, habit-
uation causes these reactions to decline over time, 
and reduces the percentage of students who show 
them at the end of the course. We stress the need 
for a greater number of studies in this field, since 
the physical and mental well-being of the student 
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is essential to allow for an optimal transfer of 
knowledge between the teacher and the trainee. 

ACKNOWLEDGEMENTS 
We thank the Scientific Instrumentation Center (C.I.C) 

from Granada University for technical assistance. This 
work was supported by the financial support from the 
CTS-107 Group from Junta de Andalucía.

REFERENCES 
ABDEL MEGUID EM, KHALIL MK (2017) Measuring medical students’ 

motivation to learning anatomy by cadaveric dissection. Anat Sci Educ, 
10(4): 363-371. 

ANYANWU EG (2015) Background music in the dissection laboratory: 
Impact on stress associated with the dissection experience. Adv Physiol 
Educ, 39(1): 96-101. 

ARAUJO-CUAURO JC (2018) Reactions of the students of the first 
year of medicine in the practical study of the anatomy with the corpse 
before the dissection room and its influence on the learning process. 
Avances en Biomedicina, 7(2): 90-99.

ARRÁEZ-AYBAR LA, CASTAÑO-COLLADO G, CASADO-MORALES MI 
(2008) Dissection as a modulator of emotional attitudes and reactions 
of future health professionals. Med Educ, 42(6): 563-571.

BELLIER A, SECHERESSE T, STOECKLE A, DOLS AM, CHAFFANJON 
PC (2020) Impact of background music on medical student anxiety 
and performance during anatomical dissections: a cluster randomized 
interventional trial. Anat Sci Educ, 13(4): 427-435. 

BERNHARDT V, ROTHKÖTTER HJ, KASTEN E (2012) Psychological 
stress in first year medical students in response to the dissection of a 
human corpse. GMS J Med Educ, 29(1): Doc12.

BOB MH., POPESCU CA, ARMEAN MS, SUCIU SM IHAELA, BUZOIANU 
AD (2014) Ethical views, attitudes and reactions of Romanian medical 
students to the dissecting room. Rev Med Chir Soc Med Nat Iasi, 118(4): 
1078-1085.

CHANG HJ, KIM HJ, RHYU IJ, LEE YM, UHM CS (2018) Emotional 
experiences of medical students during cadaver dissection and the role 
of memorial ceremonies: A qualitative study. BMC Med Educ, 18(1): 1-7. 

CRIADO-ÁLVAREZ JJ, GONZÁLEZ-GONZÁLEZ J, ROMO-BARRIENTOS 
C, UBEDA-BAÑON I, SAIZ-SANCHEZ D, FLORES-CUADRADO A, 
ALBERTOS-MARCO JC, MARTINEZ-MARCOS A, MOHEDANO-MORIANO 
A (2017) Learning from human cadaveric prosections: Examining 
anxiety in speech therapy students. Anat Sci Educ, 10(5): 487-494. 

DAVID DJ, TILLER JW, EIZENBERG N, TASHEVSKA M, BIDDLE N 
(1990) Reactions of first-year medical students to their initial encounter 
with a cadaver in the dissecting room. Acad Med, 65(10): 645-646. 

DEMPSTER M, BLACK A, MCCORRY N, WILSON D (2006) Appraisal 
and consequences of cadaver dissection. Med Educ Online, 11(1): 4592. 

GETACHEW D (2014) Reaction of medical students to experiences in 
dissection room. Ethiop J Health Sci, 24(4): 337-342. 

GREENE SJ, ROSEN L (2021) Tracking medical student emotionality 
in relation to whole body dissection and donation. Clin Anat, 34(1): 128-
142. 

HORNE DJ, TILLER JW, EIZENBERG N, TASHEVSKA M, BIDDLE N 
(1990) Reactions of first-year medical students to their initial encounter 
with a cadaver in the dissecting room. Acad Med, 65(10): 645-646.

HUSSEIN IH, DANY M, FORBES W, BARREMKALA M, THOMPSON BJ, 
JURJUS A (2015) Perceptions of human cadaver dissection by medical 
students: A highly valued experience. Ital J Anat Embryol, 120(3): 162-
171. 

IACONISI J, HASSELBLATT F, MAYER B, SCHOEN M, BÖCKERS TM, 
BÖCKERS A (2019) Effects of an educational film about body donors on 
students’ empathy and anxiety levels in gross anatomy. Anat Sci Educ, 
12(4): 386-398.

KANG SH, SHIN JS, HWANG YI (2012) The use of specially designed 
tasks to enhance student interest in the cadaver dissection laboratory. 
Anat Sci Educ, 5(2): 76-82. 

NECHITA F, NECHITA D, PÎRLOG MC, ROGOVEANU I (2014) Stress in 
medical students. Rom J Morphol Embryol, 55: 1263-1266. 

PAGE MJ, MCKENZIE JE, BOSSUYT PM, BOUTRON I, HOFFMANN 
TC, MULROW CD, SHAMSEER L, TETZLAFF JM, AKL EA, BRENNAN 
SE, CHOU R, GLANVILLE J, GRIMSHAW JM, HRÓBJARTSSON A, LALU 
MM, LI T, LODER EW, MAYO-WILSON E, MCDONALD S, … MOHER D 
(2021) The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ, 372: n71. 

QUINCE TA, BARCLAY SI, SPEAR M, PARKER RA, WOOD DF (2011) 
Student attitudes toward cadaveric dissection at a UK medical school. 
Anat Sci Educ, 4(4): 200-207. 

ROMO-BARRIENTOS C, CRIADO-ÁLVAREZ J, GONZÁLEZ-GONZÁLEZ 
J, UBEDA-BAÑON I, SAIZ-SANCHEZ D, FLORES-CUADRADO A, LUIS 
MARTÍN-CONTY J, VIÑUELA A, MARTINEZ-MARCOS A, MOHEDANO-
MORIANO A (2019) Anxiety among medical students when faced with 
the practice of anatomical dissection. Anat Sci Educ, 12(3): 300-309. 

SÁNDOR I, BIRKÁS E, GYORFFY Z (2015) The effects of dissection-
room experiences and related coping strategies among Hungarian 
medical students. BMC Med Educ, 15(1): 73. 

THOMPSON AR, MARSHALL AM (2020) Participation in dissection 
affects student performance on gross anatomy practical and written 
examinations: results of a four-year comparative study. Anat Sci Educ, 
13(1): 30-36. 

WISENDEN PA, BUDKE KJ, KLEMETSON CJ, KURTTI TR, PATEL 
CM, SCHWANTZ TL, WISENDEN BD (2018) Emotional response of 
undergraduates to cadaver dissection. Clin Anat, 31(2):224-230. 


	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_34
	_ENREF_35
	_ENREF_36
	_ENREF_37
	_ENREF_38
	_ENREF_39
	_ENREF_40
	_ENREF_41
	_ENREF_42
	_ENREF_43
	_ENREF_44
	_ENREF_45
	_ENREF_46
	_ENREF_47
	_ENREF_48
	_ENREF_51
	_ENREF_49
	_ENREF_50
	_ENREF_52
	_ENREF_53
	_ENREF_54
	_ENREF_55
	_ENREF_56
	_ENREF_57
	_ENREF_58
	_ENREF_59
	_ENREF_60
	_GoBack
	_Hlk128055394
	_Hlk86913951
	_GoBack
	_Hlk126875919
	_Hlk126522604
	_Hlk54193167
	_Hlk129859009
	Lycopene attenuates oxidative stress, apoptosis, and biochemical fluctuations induced by bisphenol A in the kidney of rats
	Mohammed Alorini

	Pancreatic beta cell regenerative effect of Costus pictus D Don leaf extracts on streptozotocin induced diabetes on Wistar rats
	Anitha Nancy1, Jeneth Berlin Raj2, Manimekalai K.3 

	Role of mesenchymal stem cells and taurine in chronic pancreatitis in adult albino rats
	Nahla S. Saad, Ghada S. El-dien Abdelkader, Noha A.H. Salem, Mona H. Mohammed Ali, Magdy M.O. El-Fark 

	A cluster of dysmorphologies in a male human body: The value of anatomical variants in health sciences student training
	Pieter-Jan Bosman, Surasha M. Surandernath, Baron Quinton, Daniel Ziqubu, Muhammad Khan, Faatimah Asmal, Beverley Kramer

	Tibial vascular grooves: ambulatory physical activity and overall muscle activation
	Luis Ríos1, Isabel Pérez-Rubio I1, María Benito2, Francisco Pastor3

	Morphological integration and modularity of the human hand
	Alexander Ermolenko

	Topographic morphometry of the pineal gland of the rat. A 24-hours period, light-dark cycle and seasonal study
	Francisco Martínez Soriano, Arantxa Blasco-Serra, Eva M. González-Soler, Salvador Hernández-Sánchez, Alfonso A. Valverde Navarro

	Possible protective role of neutraceuticals in chronic intervertebral disc degeneration – A histological study
	Fareeha Mushtaq 1, Humaira Ali 2, Shan e Rauf 3, Abdullah Qamar 4, Ayesha Ali 5, Rabya Khalid 6, Amna Shoaib 7

	Neurophobia: The inconvenient truth
	Gerda Venter1, Marius C. Bosman1, Johanna C. Lubbe2,3

	The unfamiliar entity in an unfamiliar location - Stafne bone cavity (Ramus variant)
	Karthikeya Patil, C.J. Sanjay, Namrata Suresh, Eswari Solayappan 

	Ascending pharyngeal artery supplying the posterior inferior cerebellar artery via the hypoglossal canal with preserved anastomosis to the vertebral artery: a rare variant of the persistent hypoglossal artery
	Alexis Guédon 1, 2, 3, Bernard Moxham 3, 4, Odile Plaisant 2, 4, Emmanuel Houdart 1, 2

	Learning anatomy through dissection: emotional influence on the first-year medical student: a systematic review
	Francisco Quiñonero1,2,3, Cristina Mesas1,2,3, Kevin Doello1,3,4, Antonio J. Láinez-Ramos-Bossini5, Gloria Perazzoli1,2,3

	SynDaver®: as a tool for anatomical
	teaching and medical education
	Manuel J. Uribe Miranda, Héctor M. Vargas Portilla, Yahair G. Mendoza Gallegos, Estefanía Hernandez Velázquez

	SynDaver®: as a tool for 
	anatomical teaching?
	Blanca Mompeó

