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Abstract 

Oral Histology and Embryology provide basic knowledge about the structure and develop-
ment of oral and craniofacial Pssues. This knowledge is important for understanding many 
clinical condiPons. However, because oral histology is usually taught during the early years 
of dental educaPon, students may find it difficult to relate what they learned to later clinical 
subjects such as Oral and Maxillofacial Surgery (OMFS). This study aimed to evaluate dental 
students’ percepPons of the clinical relevance of Oral Histology and Embryology to OMFS and 
to examine whether these percepPons differed across academic stages. An analyPcal cross-
secPonal quesPonnaire-based study was conducted among 221 undergraduate dental stu-
dents from the second to fi\h academic years at the College of DenPstry, Al-Ahl Al-Bayt Uni-
versity, Iraq. The quesPonnaire included 14 statements rated on a five-point Likert scale and 
covered three main areas: histopathological diagnosPc integraPon; clinical, surgical, and de-
velopmental applicaPons; and educaPonal integraPon and curriculum development. Ques-
Ponnaire reliability was assessed using Cronbach’s alpha. Data were summarized using fre-
quencies and percentages. Differences between academic stages were analyzed using the 
Kruskal–Wallis test, followed by Dunn’s post-hoc test with Holm adjustment when required. 
StaPsPcal significance was set at p < 0.05. The quesPonnaire showed acceptable internal con-
sistency (Cronbach’s α = 0.755). In general, students had posiPve percepPons of the clinical 
relevance of Oral Histology and Embryology, although some differences were found between 
academic stages. Significant differences were observed for cellular differenPaPon and the 
diagnosis of cysts and tumors (H = 13.700, p = 0.008), keraPnizaPon and premalignant lesions 
(H = 17.499, p = 0.004), bone remodeling and resorpPon (H = 23.876, p < 0.001), craniofacial 
embryology (H = 12.328, p = 0.015), and salivary gland histology (H = 11.818, p = 0.019). Stu-
dents also differed significantly in their views regarding the use of clinical case-based learning 
in Oral Histology teaching (H = 15.056, p = 0.005). No significant differences were found for 
several other clinical and educaPonal applicaPons. Dental students generally recognized the 
importance of Oral Histology and Embryology in OMFS educaPon. However, not all subjects 
or academic levels shared the same percepPon of the connecPon between histological 
knowledge and its clinical applicaPon. Students may be beker able to connect basic science 
knowledge to surgical pracPce if Oral Histology and OMFS are more closely integrated, espe-
cially through clinical cases and reinforcement of perPnent histological concepts during the 
clinical years. To determine whether this strategy enhances clinical performance and 
knowledge retenPon, more research is required. 
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Introduc)on 
The biological basis for clinical denPstry 
knowledge and decision-making is provided by 
basic sciences. Although anatomy, physiology, 
biochemistry, and histology are o\en taught in 
the early stages of dental educaPon, their sig-
nificance extends beyond the preclinical phase. 
A thorough understanding of normal Pssue 
structure and funcPon is necessary to interpret 
disease processes and comprehend the biolog-
ical foundaPons of diagnosis and treatment. 
However, students may find these subjects less 
relevant when basic science instrucPon is sep-
arated from later clinical training, parPcularly if 
the clinical applicaPon of the knowledge is not 
made clear [1-3]. 
Oral Histology and Embryology occupies a par-
Pcular posiPon within the dental curriculum 
because it provides students with knowledge 
of the microscopic organizaPon, development, 
and biological behavior of oral and craniofacial 
Pssues. Concepts related to oral mucosa, bone, 
periodontal Pssues, salivary glands, tooth de-
velopment, and craniofacial embryology have 
direct relevance to several areas of clinical den-
Pstry. Earlier educaPonal approaches have 
therefore akempted to integrate oral histology 
with clinical observaPons, radiographic find-
ings, and paPent-related examples rather than 
teaching microscopic structure as an isolated 
body of knowledge. Such integraPon has been 
proposed as a means of helping students rec-
ognize the clinical significance of oral Pssues 
while they are learning their normal structure 
and development [4,5]. 
The relaPonship between foundaPonal 
knowledge and clinical pracPce is parPcularly 
relevant to Oral and Maxillofacial Surgery 
(OMFS). Surgical pracPce involves biological 
processes that students first encounter within 
basic and oral sciences, including bone remod-
eling and healing, epithelial and connecPve-Ps-
sue repair, developmental abnormaliPes of the 
craniofacial region, and the structural charac-
terisPcs of oral and salivary Pssues. Histological 
knowledge may therefore provide an im-
portant framework through which students in-
terpret surgical pathology, understand wound 
healing and osseointegraPon, and relate Pssue 
characterisPcs to clinical and surgical findings. 
However, knowing histological facts does not 
necessarily mean that students are able to re-
trieve and apply them when they encounter a 
clinical problem. The relaPonship between 
early basic-science learning and later clinical 
disciplines merits more invesPgaPon, as prior 

research among Iraqi dental students revealed 
variaPons in the retenPon and clinical applica-
Pon of oral histology knowledge [6]. This issue 
is a component of a larger conversaPon about 
verPcal integraPon in dental educaPon. The 
goal of verPcal integraPon is to link the 
knowledge learned in the early years of basic 
science to its later use in preclinical and clinical 
training. Although it is sPll difficult to achieve 
this connecPon consistently across a curricu-
lum, evidence from dental educaPon indicates 
that instructors and students generally value it 
[1,2,7]. Elangovan et al. (2016) [8] discovered 
that basic and clinical sciences were sPll com-
monly taught as disPnct components in a sur-
vey of dental schools in the United States. Basic 
and clinical sciences were sPll frequently 
taught as separate components despite con-
siderable interest in integrated curricula. More 
importantly, integraPon may influence how 
students use knowledge rather than simply 
how they perceive it. In oral radiology educa-
Pon, Baghdady et al. (2013) [9] demonstrated 
that students who learned relevant basic-sci-
ence concepts integrated with clinical radio-
graphic features achieved greater diagnosPc 
accuracy than students who learned the same 
domains separately. These findings support 
the educaPonal value of presenPng founda-
Ponal science within a meaningful clinical con-
text. 
Several approaches have been suggested to 
strengthen this connecPon, including case-
based and problem-based learning, early expo-
sure to clinical scenarios, reinforcement of 
basic-science concepts during clinical years, 
and collaboraPon between basic-science and 
clinical faculty [7,8]. Such strategies may be es-
pecially useful for Oral Histology and Embryol-
ogy, where students are o\en required to re-
call microscopic and developmental concepts 
several years a\er the subject was iniPally 
taught. The Pme interval between the basic 
and clinical phases, examinaPon-oriented 
learning, limited curricular coordinaPon, and 
insufficient opportuniPes to revisit founda-
Ponal concepts may all interfere with the stu-
dent's ability to recognize the relevance of ear-
lier learning in a surgical sepng. 
Despite the increasing emphasis on integraPon 
in dental educaPon, the specific relaPonship 
between Oral Histology and Embryology and 
undergraduate OMFS educaPon has received 
limited focused invesPgaPon. ExisPng studies 
have largely examined integraPon of basic and 
clinical sciences at the curriculum level or 
across several dental disciplines rather than 

exploring how students perceive and apply in-
dividual oral histological concepts within surgi-
cal educaPon. Understanding this relaPonship 
from the students' perspecPve may help iden-
Pfy which concepts are perceived as clinically 
meaningful, where difficulPes in knowledge 
transfer occur, and which educaPonal strate-
gies may strengthen the link between preclini-
cal learning and surgical pracPce. 
Therefore, the present study aimed to evaluate 
dental students' percepPons of the clinical rel-
evance of Oral Histology and Embryology to 
Oral and Maxillofacial Surgery educaPon. It 
also sought to assess students' perceived abil-
ity to connect selected histological and devel-
opmental concepts with surgical applicaPons, 
idenPfy barriers to basic–clinical integraPon, 
and explore their views regarding educaPonal 
approaches that may improve this integraPon. 
In addiPon, differences according to academic 
stage, academic performance, and type of aca-
demic insPtuPon were considered to provide a 
broader understanding of how students per-
ceive the transiPon of oral histology 
knowledge from the classroom to the clinical 
surgical sepng. 
 
Material and Methods 
The College of DenPstry at Ahl Al-Bayt Univer-
sity in Iraq carried out an analyPcal cross-sec-
Ponal quesPonnaire-based study. The study 
sought to determine how dental students per-
ceived the degree of curricular integraPon be-
tween oral and maxillofacial surgery (OMFS) 
and the clinical relevance of oral histology and 
embryology. To ascertain whether undergrad-
uate dental students' percepPons changed as 
they advanced academically, the study focused 
on students at various stages of dental educa-
Pon. 
Undergraduate dental students enrolled in the 
second, third, fourth, and fi\h academic years 
at Al-Ahl Al-Bayt University's College of DenPs-
try made up the study populaPon.  Students 
from different academic stages were included 
to allow comparison of percepPons between 
preclinical and clinical levels of dental educa-
Pon. Students were also asked to provide infor-
maPon regarding their academic stage and 
previous academic performance in Oral Histol-
ogy and Embryology. 
Data were collected using a structured, self-ad-
ministered electronic quesPonnaire designed 
to assess students’ percepPons of the relaPon-
ship between Oral Histology and Embryology 
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and its clinical applicaPon in Oral and Maxillo-
facial Surgery. 
The quesPonnaire was anonymous and parPci-
paPon was voluntary. No personally idenPfying 
informaPon was collected. The quesPonnaire 
required approximately 5–7 minutes to com-
plete. 
The quesPonnaire included demographic and 
academic informaPon, 14 percepPon-based 
statements, and a secPon addressing per-
ceived barriers to curricular integraPon. 
For analysis, the 14 statements were classified 
into three categories: 
Histopathological DiagnosPc IntegraPon. 
Three statements addressing cellular differen-
PaPon and diagnosis of cysts and tumors, cor-
relaPon of histological findings with biopsy re-
ports, and keraPnizaPon pakerns in the assess-
ment of premalignant lesions. 
Clinical, Surgical and Developmental Applica-
Pons. Seven statements addressing oral muco-
sal histology and wound healing, bone remod-
eling, craniofacial embryology, salivary gland 
histology, age-related histological changes, 
amelogenesis and denPnogenesis, and osse-
ointegraPon. 
EducaPonal IntegraPon and Curriculum Devel-
opment. Four statements addressing theoreP-
cal memorizaPon, integraPon between histol-
ogy and surgery, clinical case-based learning, 
and joint educaPonal acPviPes between oral 
histologists and oral and maxillofacial sur-
geons. 
Responses were recorded using a five-point 
Likert scale: Strongly Disagree, Disagree, Neu-
tral, Agree, and Strongly Agree. 
Higher scores represented stronger agreement 
with each statement. For descripPve analysis, 
responses were summarized using frequencies 
and percentages and Agree and Strongly Agree 
responses were combined as posiPve re-
sponses. 
Students were also asked to idenPfy perceived 
barriers to effecPve integraPon between Oral 
Histology and Oral and Maxillofacial Surgery. 
These included the Pme gap between the two 
subjects, emphasis on theorePcal examinaPon-
oriented learning, lack of coordinaPon be-
tween teaching staff, and excessive focus on 
surgical skills without sufficient reinforcement 
of their histological and biological basis. More 
than one response could be selected. 
Google Forms was used to electronically dis-
tribute the quesPonnaire to qualified dental 
students. ParPcipants were made aware of the 
study's objecPves, the voluntary nature of par-
PcipaPon, and the confidenPality of their an-
swers prior to filling out the quesPonnaire. 
ComplePng the quesPonnaire and submipng it 
was regarded as consent to parPcipate. 
Cronbach's alpha was used to evaluate the 
quesPonnaire's internal consistency. Internal 

consistency was deemed acceptable if the 
value was 0.70 or greater. 
Jamovi staPsPcal so\ware was used to analyze 
the data. Frequencies and percentages were 
used to summarize quesPonnaire responses 
and categorical variables. Responses on a Lik-
ert scale were handled as ordinal data. Re-
sponses from different academic stages were 
compared using the Kruskal–Wallis H test. Sta-
PsPcal significance was defined as a p-value of 
less than 0.05. Dunn's post-hoc test was used 
to idenPfy the precise academic-stage differ-
ences when a significant Kruskal-Wallis result 
was found. To account for mulPple compari-
sons, the Holm adjustment was used. 
 
Results 
The study included 221 dental students in to-
tal. 220 parPcipants had access to academic-
stage data. Students in the fourth and fi\h 
stages made up most	 of the study sample, 
making up roughly 61% of all parPcipants. 
Third-stage students made up 22.2% of the 
sample, fourth-stage students made up 30.3%, 
fi\h-stage students made up 30.8%, and sec-
ond-stage students made up 16.3%. For 220 
parPcipants, academic performance infor-
maPon was available. Good (40.9%) was the 
most reported category of academic perfor-
mance, followed by Fair (25%) and Very Good 
(23.2%). 
Cronbach's alpha was used to evaluate the 
quesPonnaire's internal consistency. With a 
Cronbach's alpha coefficient of 0.755, the over-
all scale showed acceptable internal con-
sistency, demonstraPng the quesPonnaire's re-
liability for evaluaPng students' opinions about 
the integraPon of oral histology with clinical 
and surgical educaPon. 
Table 2. Scale reliability staPsPcs. 

	
The quesPonnaire items were categorized into 
three conceptually related domains for de-
scripPve analysis: EducaPonal IntegraPon and 
Curriculum Development, Clinical, Surgical, 
and Developmental ApplicaPons, and Histo-
pathological DiagnosPc IntegraPon. A five-
point Likert scale, ranging from strongly disa-
gree to strongly agree, was used to record re-
sponses. Agree and Strongly Agree were re-
garded as posiPve responses for the purpose of 
interprePng the response pakerns. 
Students generally demonstrated posiPve per-
cepPons regarding the relevance of oral 

histology to histopathological diagnosis. Stage-
specific analysis showed that third-stage stu-
dents had the highest proporPon of posiPve re-
sponses (Agree/Strongly Agree) regarding the 
contribuPon of cellular differenPaPon to un-
derstanding the histopathological diagnosis of 
cysts and tumors (87.8%). 
The ability to correlate histological findings 
with biopsy reports showed greater variability 
between academic stages. The highest posiPve 
response was observed among fi\h-stage stu-
dents (79.4%), whereas fourth-stage students 
showed the lowest posiPve response (47.8%), 
suggesPng differences in the perceived ap-
plicability of histological knowledge to biopsy 
interpretaPon across the stages of dental edu-
caPon. 
With respect to keraPnizaPon and its relevance 
to the assessment of premalignant lesions be-
fore biopsy, second-stage students demon-
strated the highest posiPve response (83.3%). 
Overall, the findings indicated that students 
recognized the diagnosPc relevance of basic 
oral histological concepts, although the magni-
tude of this percepPon differed according to 
the specific histopathological applicaPon and 
academic stage. 
The responses in this domain showed generally 
favorable opinions about the use of oral histol-
ogy in concepts related to implants, develop-
mental abnormaliPes, salivary gland pathol-
ogy, and surgical planning. Fi\h-stage students 
showed the highest posiPve response (85.3%) 
regarding the relaPonship between oral muco-
sal histology, surgical flap design, and wound 
healing. Most responses pertaining to bone re-
modeling and resorpPon were posiPve 
throughout the academic stages, suggesPng 
that their importance for implant planning and 
the treatment of jaw fractures is widely 
acknowledged 
The clinical relevance of craniofacial embryol-
ogy was strongly supported. PosiPve responses 
regarding the contribuPon of facial and jaw 
embryology to the understanding of congenital 
anomalies such as cle\ lip and palate were 
highest among fourth-stage students (86.6%), 
followed by fi\h-stage (82.4%) and third-stage 
students (81.6%), whereas second-stage stu-
dents showed the lowest posiPve response 
(66.7%). 
Salivary gland histology was also perceived as 
clinically relevant, with fi\h-stage students 
showing the highest posiPve response (75%) 
regarding its role in understanding salivary le-
sions and their surgical management. 
Regarding age-related histological changes, 
the highest posiPve response was observed 
among fi\h-stage students (79.4%), whereas 
the lowest posiPve response was recorded 
among third-stage students (63.3%). Similarly, 
fi\h-stage students demonstrated the highest 

Reliability Measure Value 

Cronbach’s α 0.755 
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posiPve response regarding the usefulness of 
amelogenesis and denPnogenesis for under-
standing developmental histopathological ab-
normaliPes (79.4%). 
For implant-related histology, second-stage 
students demonstrated the highest posiPve re-
sponse (83.3%) regarding the applicaPon of 
histological concepts to understanding osse-
ointegraPon and the surgical success of dental 
implants. These results show that opinions of 
the clinical and surgical value of oral histology 
are generally favorable, though the degree of 
favorable opinions varies depending on the ap-
plication and academic level. 
Students' opinions of the educaPonal integra-
Pon between oral histology and clinical or sur-
gical training were assessed in the third do-
main. The items covered the following topics: 
the use of clinical case-based learning, the or-
ganizaPon of joint seminars involving oral his-
tology faculty and oral and maxillofacial sur-
geons, the perceived impact of bridging histol-
ogy and surgery on clinical confidence, and the 
dependence on theorePcal memorizaPon dur-
ing the early stages of oral histology educaPon. 
There was especially clear support for clinical 
case-based learning. At 83.6%, fourth-stage 
students showed the highest posiPve response 
(Agree/Strongly Agree), followed by fi\h-stage 
students (79.4%) and second-stage students 
(72.2%). Students in the third stage responded 
to this statement the least favorably (65.3%). 
Kruskal–Wallis test was used to evaluate differ-
ences in response distribuPons. The same 
three domains used in the descripPve analysis 
were retained for the analyPcal analysis to en-
sure consistency in the presentaPon and inter-
pretaPon of the study findings. StaPsPcal sig-
nificance was defined as p < 0.05. 
Within the Histopathological DiagnosPc Inte-
graPon domain, staPsPcally significant differ-
ences across academic stages were observed 
for the item assessing the contribuPon of cel-
lular differenPaPon to the histopathological di-
agnosis of cysts and tumors (H = 13.7, p = 
0.008). 
A staPsPcally significant difference was also 
idenPfied for the item addressing the im-
portance of different types of keraPnizaPon in 
evaluaPng premalignant lesions before biopsy 
(H = 17.499, p = 0.004). 
In contrast, students’ ability to correlate histo-
logical findings with biopsy reports did not dif-
fer significantly across academic stages (H = 
3.159, p = 0.532). 
These results indicate that stage-related differ-
ences within this domain were more evident 
for specific conceptual and diagnosPc applica-
Pons of histology rather than for the general 
correlaPon of microscopic findings with biopsy 
reports. 

Several staPsPcally significant differences were 
idenPfied within the Clinical, Surgical and De-
velopmental ApplicaPons domain. 
The strongest overall stage-related difference 
was observed for bone remodeling and resorp-
Pon in relaPon to dental implant planning and 
jaw fracture management (H = 23.876, p < 
0.001). 
Significant differences were also found for cra-
niofacial embryology and the understanding of 
congenital anomalies (H = 12.328, p = 0.015) 
and for salivary gland histology in relaPon to 
mucocele, ranula, and their surgical manage-
ment (H = 11.818, p = 0.019). 
In contrast, no staPsPcally significant differ-
ences across academic stages were observed 
for oral mucosal histology in relaPon to surgical 
flap design and wound healing (H = 7.212, p = 
0.125), age-related histological changes and 
surgical treatment planning (H = 4.39, p = 
0.356), amelogenesis and denPnogenesis (H = 
3.354, p = 0.500), or the histological basis of os-
seointegraPon and implant success (H = 1.332, 
p = 0.856). 
Thus, academic-stage differences within this 
domain were concentrated mainly in bone bi-
ology, craniofacial embryology, and salivary 
gland histology. 
Within the EducaPonal IntegraPon and Curric-
ulum Development domain, a staPsPcally sig-
nificant difference across academic stages was 
idenPfied for the statement supporPng the in-
corporaPon of clinical case-based learning into 
oral histology teaching (H = 15.056, p = 0.005). 
No staPsPcally significant stage-related differ-
ences were observed regarding the percepPon 
that oral histology teaching relied predomi-
nantly on theorePcal memorizaPon rather 
than integraPon with surgical cases (H = 3.582, 
p = 0.466). 
Similarly, no significant differences were found 
for the statement that bridging oral histology 
and surgery increases confidence in clinical 
treatment decision-making (H = 5.618, p = 
0.230) or for the recommendaPon to organize 
joint seminars between oral histologists and 
oral and maxillofacial surgeons during the clin-
ical years (H = 5.096, p = 0.278). 
For quesPonnaire items showing staPsPcally 
significant overall differences in the Kruskal–
Wallis analysis, Dunn’s post-hoc test with Holm 
adjustment for mulPple comparisons was used 
to determine which academic stages differed 
significantly. Holm-adjusted p-values below 
0.05 were considered staPsPcally significant. 
Within the Histopathological DiagnosPc Inte-
graPon domain, a significant pairwise differ-
ence was idenPfied for the item concerning 
cellular differenPaPon and histopathological 
diagnosis. Stage 3 demonstrated a significantly 
higher mean rank than Stage 4 (142.661 vs. 

96.223; z = 3.467; Holm-adjusted p = 0.005; rrb 
= 0.438). 
Within the Clinical, Surgical and Developmen-
tal ApplicaPons domain, significant pairwise 
differences were observed for craniofacial em-
bryology. Stage 5 showed a significantly higher 
mean rank than Stage 1 (134.366 vs. 96.586; z 
= −2.861; Holm-adjusted p = 0.038; rrb = 
0.313). Stage 5 also had a significantly higher 
mean rank than Stage 4 (134.366 vs. 104.143; 
z = −3.056; Holm-adjusted p = 0.022; rrb = 
0.283). 
Within the EducaPonal IntegraPon and Curric-
ulum Development domain, significant differ-
ences were observed for the item supporPng 
clinical case-based learning. Stage 3 demon-
strated a significantly higher mean rank than 
Stage 1 (162.375 vs. 88.226; z = −3.137; Holm-
adjusted p = 0.017; rrb = 0.634). This repre-
sented the largest effect size among the staPs-
Pcally significant pairwise comparisons. In ad-
diPon, Stage 5 had a significantly higher mean 
rank than Stage 1 (122.728 vs. 88.226; z = 
−2.869; Holm-adjusted p = 0.037; rrb = 0.332). 
No addiPonal pairwise comparisons remained 
staPsPcally significant a\er Holm correcPon. 
	
Discussion 
The present study showed that dental students 
generally recognized the clinical relevance of 
Oral Histology and Embryology to Oral and 
Maxillofacial Surgery. However, percepPons 
differed across academic stages for selected 
topics, parPcularly cellular differenPaPon, ke-
raPnizaPon, bone remodeling, craniofacial em-
bryology, salivary gland histology, and clinical 
case-based learning. This suggests that the per-
ceived importance of basic sciences may in-
crease when students are able to relate these 
concepts directly to clinical problems, diagno-
sis, and treatment planning [1,2,8]. 
According to Histopathological DiagnosPc Inte-
graPon, there were significant differences in 
cellular differenPaPon and keraPnizaPon 
among academic stages, but no differences 
were observed in the correlaPon of histological 
findings with biopsy reports. These results may 
suggest that some histology concepts become 
more salient to students when they see the as-
sociated pathologies during their clinical edu-
caPon. Previous studies show that understand-
ing of the basic biological mechanisms can sup-
port clinical reasoning, as students are able to 
form meaningful connecPons between under-
lying mechanisms and clinical findings [10]. 
The greatest disparity in the Clinical, Surgical 
and Developmental ApplicaPons domain was 
for bone remodeling and resorpPon with sig-
nificant dispariPes also seen for craniofacial 
embryology and salivary gland histology. These 
topics have obvious clinical applicaPons in the 
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fields of implant denPstry, maxillofacial 
trauma, congenital anomalies and salivary 
gland lesions. The results therefore support a 
higher integraPon of basic and clinical sciences 
throughout the dental educaPon and not a lim-
itaPon of basic sciences to the iniPal academic 
years [1,2,8]. 
One of the most important findings was related 
to clinical case-based learning. This was the 
only item within the EducaPonal IntegraPon 
and Curriculum Development domain that 
showed a significant difference across aca-
demic stages. In addiPon, the post-hoc analysis 
demonstrated the largest observed effect size 
for this item. This finding supports the use of 
clinical cases in teaching Oral Histology, as 
case-based approaches can help students con-
nect microscopic concepts with diagnosis and 
clinical management [8,11]. 
InteresPngly, the differences between aca-
demic stages did not show a simple pakern of 
students in higher stages always showing 
stronger agreement. Some of the important 
differences were at an intermediate stage and 
some were more advanced. This may reflect 
differences in the Pming of exposure to specific 
clinical subjects and how recently students 
have encountered related histological con-
cepts. Similar variaPon between academic 
years has been found in studies examining stu-
dents’ percepPons of basic-clinical science in-
tegraPon [1,2,12]. 
Overall, the results support closer integraPon 
of Oral Histology and Oral and Maxillofacial 
Surgery. Later in the academic training, there 
are clinical examples that are relevant to the 
histological concepts introduced during the 
early academic years, e.g., bone remodeling 
can be related to fractures and dental im-
plants, craniofacial embryology can be related 
to cle\ anomalies, and epithelial changes to bi-
opsy and premalignant lesions. This incorpora-
Pon may help students to see Oral Histology as 
a conPnuing base for clinical pracPce rather 
than as an isolated preclinical subject [8,13]. 
The findings should be interpreted considering 
some limitations. The study was conducted at 
a single dental college and evaluated students’ 
perceptions rather than objective clinical com-
petence. Furthermore, the cross-sectional de-
sign cannot determine whether differences be-
tween academic stages resulted directly from 
progression through the curriculum. Future 
multicenter and longitudinal studies could as-
sess whether stronger integration between 

basic and clinical sciences improves knowledge 
retention, clinical reasoning, and clinical per-
formance [1,2]. 
	
Conclusion 
This study showed that dental students gener-
ally recognized the clinical relevance of Oral 
Histology and Embryology to Oral and Maxillo-
facial Surgery. Histological knowledge was per-
ceived as useful in understanding several clini-
cal and surgical concepts, parPcularly histo-
pathological diagnosis, bone remodeling, cra-
niofacial development, salivary gland condi-
Pons, and implant-related topics. 
However, students’ percepPons varied across 
academic stages for some concepts, suggesPng 
that the connecPon between basic histological 
knowledge and its clinical applicaPon is not al-
ways maintained consistently throughout den-
tal educaPon. The findings also showed stu-
dent support for greater integraPon of clinical 
cases into Oral Histology teaching. Strengthen-
ing the link between Oral Histology and OMFS 
through case-based learning and revisiPng rel-
evant histological concepts during the clinical 
years may help students beker connect basic 
science with clinical pracPce. Further studies 
involving mulPple dental schools are recom-
mended to evaluate whether such integraPon 
improves knowledge retenPon, clinical reason-
ing, and clinical performance. 
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Table 1. DistribuPon of parPcipants according to academic stage. 
Academic Stage Frequency (n) Percentage (%) 

Second Stage 36 16.3 

Third Stage 49 22.2 

Fourth Stage 67 30.3 

Fi\h Stage 68 30.8 

Total 221 100 

 
Table 3. DistribuPon of quesPonnaire items across the three study domains. 

Domain QuesPonnaire Items 
Histopathological DiagnosPc Integra-
Pon 

The histopathological diagnosis of cysts and tumors in oral surgery is made easier by an understanding 
of cellular differenPaPon in oral Pssues.   
I can correlate histological findings with biopsy reports in the surgical clinic.  
EvaluaPng premalignant lesions prior to biopsy is made easier by being able to disPnguish between dif-
ferent types of keraPnizaPon in the oral mucosa.  

Clinical, Surgical and Developmental 
ApplicaPons 

Understanding the oral mucosa's microscopic structure enhances comprehension of wound healing and 
surgical flap design.   
Understanding bone remodeling and resorpPon is essenPal for dental implant planning and management 
of jaw fractures.  
Studying craniofacial embryology improves understanding of congenital anomalies such as cle\ lip and 
palate.  
Knowledge of salivary gland histology helps in understanding lesions such as mucocele and ranula and 
their surgical management.  
Knowledge of age-related histological changes in oral Pssues influences surgical treatment planning for 
older paPents.  
Understanding amelogenesis and denPnogenesis facilitates understanding of developmental abnormali-
Pes encountered in jaw surgery.  
Histological concepts help explain osseointegraPon of dental implants and their surgical success. 

EducaPonal IntegraPon and Curricu-
lum Development 

Oral histology teaching in the early academic stages relied more on theorePcal memorizaPon than on 
integraPon with surgical cases.  
Bridging the gap between oral histology and surgery increases confidence in clinical treatment decision-
making.  
Clinical case-based learning should be incorporated into oral histology teaching.  
Joint seminars between oral histologists and oral and maxillofacial surgeons should be organized during 
the clinical years. 
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Table 4. Kruskal–Wallis analysis of quesPonnaire responses according to academic stage. 
Category QuesPonnaire Item Kruskal–

Wallis H 
p-
value 

Histopathological DiagnosPc Inte-
graPon 

Understanding cellular differenPaPon in oral Pssues facilitates the histopathologi-
cal diagnosis of cysts and tumors in oral surgery. 

13.700 0.008 
 

I can correlate histological findings with biopsy reports in the surgical clinic. 3.159 0.532  
DisPnguishing between types of keraPnizaPon in the oral mucosa helps in evaluat-
ing premalignant lesions before biopsy. 

17.499 0.004 

Clinical, Surgical and Develop-
mental ApplicaPons 

Knowledge of the microscopic structure of the oral mucosa improves understand-
ing of surgical flap design and wound healing. 

7.212 0.125 
 

Understanding bone remodeling and resorpPon is essenPal for dental implant plan-
ning and management of jaw fractures. 

23.876 <0.001 
 

Studying craniofacial embryology improves understanding of congenital anomalies 
such as cle\ lip and palate. 

12.328 0.015 
 

Knowledge of salivary gland histology helps in understanding lesions such as muco-
cele and ranula and their surgical management. 

11.818 0.019 
 

Knowledge of age-related histological changes in oral Pssues influences surgical 
treatment planning for older paPents. 

4.390 0.356 
 

Understanding amelogenesis and denPnogenesis facilitates understanding of de-
velopmental abnormaliPes encountered in jaw surgery. 

3.354 0.5 
 

Histological concepts help explain osseointegraPon of dental implants and their sur-
gical success. 

1.332 0.856 

EducaPonal IntegraPon and Cur-
riculum Development 

Oral histology teaching in the early academic stages relied more on theorePcal 
memorizaPon than on integraPon with surgical cases. 

3.582 0.466 
 

Bridging the gap between oral histology and surgery increases confidence in clinical 
treatment decision-making. 

5.618 0.23 
 

Clinical case-based learning should be incorporated into oral histology teaching. 15.056 0.005  
Joint seminars between oral histologists and oral and maxillofacial surgeons should 
be organized during the clinical years. 

5.096 0.278 

 
Table 5. Dunn’s Post-hoc pairwise comparisons between academic stages. 

Category QuesPonnaire Item Academic 
Stage Com-
parison 

Mean Rank – 
First Stage 

Mean Rank – 
Second Stage 

z-
value 

Effect 
Size 
(rrb) 

Holm-ad-
justed p-
value 

Histopathological Di-
agnosPc IntegraPon 

Understanding cellular differenPa-
Pon facilitates the histopathological 
diagnosis of cysts and tumors. 

Stage 3 vs 
Stage 4 

142.661 96.223 3.467 0.438 0.005 

Clinical, Surgical and 
Developmental Ap-
plicaPons 

Craniofacial embryology improves 
understanding of congenital anom-
alies such as cle\ lip and palate. 

Stage 1 vs 
Stage 5 

96.586 134.366 −2.861 0.313 0.038 

 
Craniofacial embryology improves 
understanding of congenital anom-
alies such as cle\ lip and palate. 

Stage 4 vs 
Stage 5 

104.143 134.366 −3.056 0.283 0.022 

EducaPonal Integra-
Pon and Curriculum 
Development 

Clinical case-based learning should 
be incorporated into oral histology 
teaching. 

Stage 1 vs 
Stage 3 

88.226 162.375 −3.137 0.634 0.017 

 
Clinical case-based learning should 
be incorporated into oral histology 
teaching. 

Stage 1 vs 
Stage 5 

88.226 122.728 −2.869 0.332 0.037 

 


