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Larvicidal and histopathological effects of Piper sarmentosum leaf extract against Culex
quinquefasciatus
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Abstract The transmitted diseases by mosquitoes are still be classified as one of the serious problems in
many countries. The chemical pesticides have been continuously used and affected human health and
environments. The objective of this study was to find the alternative to chemical pesticide by evaluate the
efficacy of the natural plants. Herb, Piper sarmentosum or Cha Phlu in local Thai, was extracted in different
interval by using water. The total phenolic content in each interval was assayed and recorded. The results
of the total phenolic content after 2, 4, 6, 12 and 24 hours extractions were 8.96, 9.11, 10.8, 12.9 and 17.2
me/g of dried leaves, respectively. The aqueous extraction of the concentration of total phenolic content
was selected for the mosquito larvicidal activity evaluations. Therefore, the 24-hour extract was diluted to
the concentrations of 6.25, 12.5, 25 and 50 mg/L and tested individually with Culex quinquefasciatus
mosquito larvae for 24-h incubation to find the lethal concentrations. The results of the 24-h LCs, and LCy,
values were 32.9 and 61.6 mg/L respectively. The histopathological alterations after incubation with the
50% of the 24-h LCs, were observed directly in the midgut tissue. The abnormal lesions were found as
swelling enterocytes, separating or lifting from the basement membrane, hyperplasia, blebbing appearance
and finally the necrosis of the tissues. The takeaway of this study suggests that using Cha Phlu as mosquito

larvicidal herb should be well aspectual consideration.

Keywords Cha Phlu, Histopathology, Larvae, Natural product, Pesticide

Correspondence to: 383fNA@N3137138 A3.23561¢ 3589)3aNa J Med Glob 2025 May; 4(2)
ﬂmzmﬁﬁmqmmam% wﬁwmé’mgamwauﬁ Website: https://he01.tci-thaijo.org/index.php/JMedGlob
E-mail: wannee. jir@bkkthon.ac.th ISSN: 2821-918X (Online)

How to site this article: Kanitta Jiraungkoorskul, Wannee Jiraungkoorskul. Larvicidal and histopathological effects of Piper sarmentosum leaf extract

against Culex quinquefasciatus. J Meb Glob. 2025 May; 4(2): 24-31.

24 © JOURNAL OF MEDICAL GLOBALIZATION | 2025



unAnga

Lsnfnseiifgadunmedinadadulgmiihausdunaequszma ansafimdadngiivgnihunldlunis

2

v
N v

Mdngodasoiliodidmansenusogunmvesiyydiazdsnnden neideluaieilielinguszasdlunsfnw
Uszansamwesfivayulnslunisidngaiionaununisldansiail Piper sarmentosum vide weng Tuntwnviesdy
Tne thanadalagldihlugaanaisie 4 uaginszdm USinaiiuedntmualussazdisian namsnaassnuin
Usinaflueaniianuavdsannnansadadunan 2,4, 6,12 uay 24 FalusiAningu 8.96, 9.1, 10.8, 12.9 uay 17.2
fadnfudensuvedluuamudndiu madinsgvigrlunisfdngmirgesdenldasatalutasnailiuiinad
uaﬁﬂﬁy’wmqaqﬂ i ansianelugig 24 %’ﬂmﬁqgﬂﬁwmﬁﬂﬁﬁamwuﬁﬂ’amLi’fusz’fu 6.25, 12.5, 25 wag 50
fadnsuredns LLazﬂﬂUmaaUﬁUQm}ﬂqa Culex quinquefasciatus \Juwan 24 Flus ilevaruuduiivihli
Fod3n nan15nnaeenn Ly, way LCoy 7 24 Faluaddnwvindu 32,9 uay 61.6 fadnsusednsaiudidu n1s
Wasuulawsgane e mdsaniignihgedutatuasartalussduarudutusiiiy 50% ves LGy, 7 24 Fala
wunmswdsundasluludeiedlddrunans lnenuseslsafiinnd Idud wadibeydldddnumsuan wunns
wendvFesndiunniBoygu ImafiuduuensadiBoysnifnund wudnumedumesi wavaniefenuns

meveuilole feaglanmsfinuliliviuinisldvenguayulnsengnihgamslasunisiiansansgiseunsy

Ad1ALY: YLNG NYITINGT QU HARSUINTIIUF ansiadiindndngily

INTRODUCTION

The mosquito-borne diseases are still been the
global health problems including chikungunya, densgue
fever, malaria, yellow fever, West Nile virus and Zika virus
(Diouf and Nour, 2017; Moreno-Madrinan and Turell,
2018). The use of chemical pesticides has been concerned
with health and environmental status such as the
resistance,  bioaccumulation, and  biomagnification
(Nicolopoulou-Stamati et al, 2016, Budzinski and
Couderchet, 2018). The use of natural pesticides has been
popular in worldwide. The efficiency of natural pesticides
as an ovicidal, larvicidal, pupicidal and adulticidal
substances mean that they have been used to kill or
control various stages of several insects (Soonwera and
Phasomkusolsil, 2017). The natural pesticides from several
plants were studied against Culex quinquefasciatus i.e.,
Copaifera reticulate (Leguminosae) from Brazil (Silva et
al,, 2003); Cassia occidentalis (Fabaceae) from India
(Kumar et al., 2014); Cinnamomum verum (Laurales) from
Mexico (Andrade-Ochoa et al,, 2018); and Andrographis
paniculata  (Acanthaceae) and  Tinospora  crispa
(Menispermaceae) from Thailand (Jiraungkoorskul 2016;
2018). Therefore, the investigation of natural pesticides

abilities may be the alternative way for control
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mosquitoes (George et al., 2014; Damalas and Koutroubas,
2018).

The traditional medicinal plant, Piper sarmentosuma,
Piperaceae Family used in many countries in Southeast
Asia especially in Thailand cuisines. This plant is known as
“Cha Phlu” in Thai. The medicinal properties of P.
sarmentosuma were reported in anti-carcinogenic (Wang
et al, 2014), anti-diabetic (Luangpirom et al, 2014),
antioxidant (Wang et al., 2016), antimicrobial (Femandez
et al,, 2012), and antiparasitic activities (Devanthran et al.,
2017). It also has the properties for cardiovascular (Thent
et al, 2012), hypolipidemia (Kumar et al., 2021), and
hypotension treatment (Zainudin et al., 2015). The natural
pesticide activities were report against Aedes aegypti
mosquito vector (Hematpoor et al, 2016), Brontispa
longissima (Qin et al.,, 2010), Rhyzopertha dominica and
Plodia interpunctella (Hematpor et al, 2017), and
Sitophilus oryzae (Vanichpakorn et al., 2017).

The phytochemical compounds in P. sarmentosuma
are including sesamin, samentine, sarmentosine and
samentanide (Tuntiwachwuttikul et al., 2016), alkaloid (Ee
et al, 2009), flavonoid (Rahman et al, 2014),
phenylpropanoids (Hematpor et al., 2017); and essential

oils for the example caryophyllene and myristicin (Chieng
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et al.,, 2008; Qin et al,, 2010). No information about the
histopathological alteration of insect tissue after the
biopesticide treatment. This research was evaluated the
efficiency of Piper sarmentosuma use as mosquito
larvicidal activity by using Culex quinquefasciatus as
experimental model. The tests had been the lethal
concentration  bicassay and the histopathological

analyses.

MATERIALS AND METHODS
Plant extraction

Fresh P. sarmentosuma leaf was dried in 70 degree
Celsius for 48 - 72 hours. The 5.0 ¢ of dried leaf was
grinding to powder and extracted with 100 mL H,O. Then,
the solution was shaken at 150 rpm room temperature for
2, 4, 6, 12 and 24 hours. After shaking, the solution was
centrifuged at 4,000 rpm for 10 min and filtered. The
filtered solution was kept as stock solution for further
tests. The total phenolic content and the 24-h lethal

concentration were performed.

Total phenolic content

The total phenolic contents were used the Folin—-
Ciocalteu reagent (Mcdonald et al,, 2001). The method
was done following: the test tube was added with 50 pL
Cha Phlu in each extraction time, 250 pL of 10% Folin-
Ciocalteus reagent, 200 pL of 0.7M sodium carbonate and
4.5 mL of distilled water. The test tubes were kept at
room temperature for 2 hours in dark, and measured OD
at wavelength 765 nm. The experiment was repeated
three times. The total phenolic contents were reported
by using the gallic acid standard curve in the serial
concentrations expressed as gallic acid equivalent (GAE)
using the following linear equation:

y = -14.911x° + 38.479x - 0.4498

(y = concentration and x = optical density)

Mosquito larval activity
The filtered solution with the highest total phenolic
content was selected for this mosquito larval test. This

solution was made to various concentrations: 6.25, 12.5,
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25.0 and 50.0 mg/L. The mosquito larval activity was done
by following WHO procedure (2005). The mosquito was
uninfected laboratory strain and reared by the procedure
previously reported (Komalamisra et al., 2005). The late
third and early fourth-instar larvae of C. quinquefasciatus
(n=20, triplicate) were selected for the five groups: control
(distilled H,0) and 6.25, 12.5, 25.0 and 50.0 mg/L of
filtered solution. All experiment sample were set in room
temperature. The number of larvae death was counted
after 24 hours of experiment. Dead larvae showed no
movement even after gentle mechanical stimulation. The
number of deaths were calculated and reported for the
lethal concentration (LC) parameter. The slope of the
regression line with its confidence interval (p<0.05) was
used the probit test from the Statistical Package of Social

Sciences software (Finney 1971).

Histopathological alteration

The twenty larvae were exposed with the 50% of 24-h
LG5, solution through 24 hours. The pathological alteration
was analysed (Jiraungkoorskul and Jiraungkoorskul, 2015).
The histology protocols were done as following (Presnell
and Schreibma, 1997): the experimental specimen was
fixed in the neutral buffered formalin for 72 h. Then, the
specimen was dipped in the automatic tissue processor
step by step: dehydration, clearing, infiltration. The
specimen was then embedded in paraffin blocks using an
embedding station and was cut by a rotary microtome in
4 pm  thick. Finally, the section was stained with
hematoxylin and eosin. The stained section was analysed
for histopathological alteration using the light microscope.
The histopathological report was photographed by a

digital camera.

RESULTS AND DISCUSSION
Total phenolic content

The natural antioxidants in herb or medicinal plants
are interested in worldwide (Xu et al., 2017). The previous
researches have reported the comparative of antioxidant
characteristics and total phenolic properties (Dudonne et

al., 2009; Faujan et al. 2015). The amount of total phenolic
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of P. sarmentosuma in 2, 4, 6, 12 and 24 h extractions
were 8.96, 9.11, 10.8, 129, and 17.2 mg/g GAE,
respectively. From this result, the highest total phenolic
measurement was the 24-h extraction time. The
extraction method and the total phenolic compounds
from herb or medicinal plants were previously reported
and should be concerned about extracted time and
temperature. Moreover, total phenolic amount will be
decreased or reduced by extended extraction times.
Therefore, the desired extraction time for total phenolic
amount should be evaluated (Xu et al, 2017). The
present results agreed with earlier studies such as Hafizah
et al. (2010) extracted 1:10 of P. sarmentosuma |eaf dried
power by aqueous, methanol and hexane at 80°C for 3
hours and reported that total phenolic content was 90.86
mg/g GAE. Lee et al. (2014) extracted P. sarmentosuma
leaf with methanol, hexane, chloroform, acetate, butanol
and water and reported that total polyphenols were 39,
18, 23, 14, 24 and 18 mg/L, respectively. Rahman et al.
(2016) extracted P. sarmentosuma leaf with methanol
and reported gallic acid was 22.5 pg/g dried weight of
plant.

Mosquito larval activity

The abilities of phenolic compounds act as pesticide,
insecticide or larvicidal activities were reported
(Vimaladevi et al., 2012; Catelan et al., 2015), that is why,
in this study, the extraction for 24 hours was evaluated
against C. quinquefasciatus. No mortality was observed in
control group. The averages of mortality rates were 7%,
25%, 53%, and 67% after treated with 6.25 mg/L, 12.5
me/L, 25 mg/L and 50 mg/L of leaf extract, respectively.
There was positive relation between concentration (x) and
percent of mortality (y) in this following equation: y =
1.3933x + 4.2083, R? = 0.9034. The present result of 24-h
LCso and LCy, values with 95% confidence interval (lower
- upper confidence limit) of P. sarmentosuma extract
against C. quinquefasciatus were 33.5 (16.9 - 143.4) and
63.0 (40.6 - 438.7) mg/L, respectively. The mosquito larvae
activity of P. sarmentosuma was reported in agreement
with earlier studies. Intirach et al. (2012) reported the

© JOURNAL OF MEDICAL GLOBALIZATION | 2025

essential oil extracts from P. sarmentosum against
Anopheles cracens with LCs, value of 16.0 mg/L.
Hematpoor et al. (2016) determined the toxicity of 3
chemical substances of phenylpropanoids: asaricin,
isoasarone and transasarone from the hexane extract
from roots of P. sarmentosum toward Aedes aegypti, A.
albopictus and C. quinquefasciatus mosquito larva. They
found that these compounds were highly potent against
mosquito larva causing up to complete mortality at 15
pe/mL  and also showed strong inhibition on
acetylcholinesterase. They suggested this plant may be
the neuron toxic compounds toward mosquito. Wang et
al. (2014) have reviewed that 32 compounds from Piper
species such as amide alkaloid, phenylpropanoid, lignan,
terpene, flavonoid, alkenylphenol and essential oil were
studied about cytotoxic effects. The insect larval toxicities
of this plant are due to the presence of phenylpropanoids
(Hematpor et al., 2017) and essential oils (Chieng et al.,
2008). Many researchers studied the efficiency of
medicinal plants in various insects such as termite,
Coptotermes sp. (Chieng et al., 2008), coconut leaf beetle,
Brontispa longissima (Qin et al, 2010), rice weevil,
Sitophilus oryzae (Vanichpakorn et al, 2017), wheat
weevil, Rhyzopertha dominica, and meal moth, Plodia

interpunctella (Hematpor et al., 2017).

Histopathological alteration

The enterocytes in the midgut of control group
revealed a single layer of columnar epithelial cells with a
prominent basophilic nucleus, brush border on apex, and
acidophilic cytoplasm (Figure 1A). The histopathological
alterations were found in the midgut after exposure the
extract of this plant. The enterocytes were shown
elongated form and found various vesicles in the
cytoplasm (Figure 1B). Moreover, some enterocytes were
also shown the cytoplasm masses in balloon form which
pushed into the lumen, and no observation of brush
borders (Figure 1C). The hyperplasia of enterocytes was
also found (Figure 1D). These histopathological alterations
were reported in agreement with earlier researches.
The mosquito uses the brush border of enterocyte for the
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absorption. Chaithong et al. (2006) reported the LCg,
value against A. aegypti of ethanolic extracts from
P. sarmentosum was 4.06 mg/L. They also found that the
other organs, except anal papillae, had shown the normal
histology look similar to those of control group. They
reported the ultrastructural like external damage with
atrophy of the cuticle of the anal papillae (Chaithong
et al, 2006). The histopathology in midgut of
C. quinquefasciatus after exposed with Melia azedarach
were found pale cytoplasm, loss of brush border, mass
protruding into the lumen and cell death (Al-Mehmadii
and Al-Khalaf, 2010). The similar histopathological
appearance such as pale cytoplasm, tearing of epithelial
surface and loss of brush border on the midgut after
treated with Matricharia chamomella (Al-Mehmadi,
2011). The most important things such as the active
compounds, the histopathological alterations will be the
natural larvicidal

main  properties  for mosquito

substances.

CONCLUSIONS

The present study reported the histopathological
alteration in the midgut of C. quinquefasciatus \arvae after
treated with P. sarmentosum. The aqueous extract of P.
sarmentosum can be used as a natural larvicidal
substance in the mosquito or insect vector control.
However, further studies are still need to determine the
main active phytochemical substances and mechanism

that are responsible for larvicidal activity.
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Figure 1. Culex quinquefasciatus \arvae midgut (A): control larvae midgut with one layer of epithelial cells, the columnar
epithelial cell showing the nucleus with basophilic color, brush border on surface, and cytoplasm in acidophilic color: Piper
sarmentosum groups showing several histopathological alterations such as (B) cytoplasm with numerous pale vesicles, (C)
bubble mass push in the lumen, and (D) enterocytes showing hyperplasia appearance. Note: B = bubble; En = enterocyte;

H = hyperplasia; L = lumen; V = vesicle.
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objective scores and subjective scores, between groups of dental students with high and low attitudes
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INTRODUCTION

Based on classroom observations within the Faculty
of Dentistry, a significant disparity in learning engagement
has been noted. While dental students generally excel in
rote memorization and objective examinations, a
challenge arises in tasks requiring higher-order critical
thinking and the synthesis of biological principles into
clinical contexts. It was observed that this performance
gap is often not a result of differing intellectual
capabilities, but rather stems from divergent student
attitudes toward biology—where some view it as a mere
foundational hurdle to be cleared through surface
learning, while others perceive it as a vital pillar for their
future clinical practice. Consequently, this research was
initiated to systematically investigate these observations.
Interest and attitude towards a subject are critical
psychological factors that strongly correlate with student
engagement and the adoption of deep learning strategies.
This is particularly true for biology, a discipline that
requires critical thinking, self-directed knowledge seeking,
and practical laboratory skills. Students with highly
favorable attitudes often exhibit increased intrinsic
motivation, which is a key predictor of academic success.

The theoretical framework used to elucidate this
mechanism is the Expectancy-Value Theory (EVT). EVT
posits that achievement is a function of an individual's
confidence in their ability to succeed (expectancy) and

their perception of the task's importance, usefulness, or

© JOURNAL OF MEDICAL GLOBALIZATION | 2025

enjoyment (value). The attitude and interest measured in
this study serve as an element of Intrinsic Value under
EVT. It is hypothesized that high-attitude students invest
greater effort, leading to higher achievement across all
dimensions.

Furthermore, the Self-Determination Theory (SDT)
proposes that intrinsic motivation fosters essential
psychological needs, namely autonomy and competence.
This framework predicts that the high-attitude gcroup
should exhibit marked differences in performance
dimensions requiring practical skills (activity scores).
Finally, the Achievement Motivation Theory emphasizes
that individuals driven to overcome obstacles and pursue
challenging goals (as reflected in the attitude scale) tend
to demonstrate superior overall academic outcomes. This
research, therefore, aimed to compare learning outcomes
across distinct dimensions (objective, subjective, and
activity scores) to understand how subject attitude
influenced the nature of student learning among dental
students, ultimately informing curriculum development

and pedagogical strategies in dental education.
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RESEARCH OBJECTIVES

1. To compare the mean objective scores in biology
between students with high and low attitudes toward

the subject.

2. To compare the mean subjective scores in biology
between students with high and low attitudes toward

the subject.

RESEARCH METHODOLOGY
Population and samples

The population for this study comprised dental
students enrolled in the biology course (HD102) in the
Faculty of Dentistry, Bangkokthonburi University. The
comparative research sample was selected using the
extreme group selection method. This method selected
40 students (20 in each group) from the total cohort of 60
students to maximize statistical power;

1. High interest group: 20 students (top 25% based
on total attitude score).

2. Low interest group: 20 students (bottom 25%
based on total attitude score).

Basic demographic data, including gender, age, and
prior cumulative grade point average (GPAX) from high
school, were collected to describe the population

characteristics.

Research instrument
1. Attitude toward biology scale

1.1. Type: A 5-point likert rating scale, comprising
19 items divided into 5 dimensions: feeling/
enjoyment, content interest/exploration, value
and expectancy, activities and practical work, and
effort and determination.

1.2. Qualification: The scale underwent content
validity testing by experts with items selected
based on an Index of ltem objective congruence
(I0C) of = 0.70. The internal consistency
reliability, calculated using Cronbach’s Alpha
coefficient from the pilot testing, yielded a high
value of 0.9841.

34

2. Biology academic achievement measures
2.1. Objective scores (MCQ mid): Raw scores (110
points total) measuring foundational knowledge
and comprehension.
2.2. Subjective scores (SAQ mid): Raw scores (50
points total) measuring analysis, application of
knowledge, and in-depth reasoning (higher-order

thinking skills).

Data collection
Achievement scores were retrieved from class
records. Attitude data were collected wusing the

developed questionnaire.

Data analysis

1. Descriptive statistics: Mean and standard deviation
(S.D.) were computed to describe the attitude and
achievement scores in each group.

2. Inferential statistics: The independent samples
t-test was used to compare the difference in mean
achievement scores across the three dimensions between
the high-attitude and low-attitude groups. The significance

level was set at Ol = 0.05.

FINDINGS
The findings were presented in three parts:
descriptive analysis of achievement, comparison of

attitude dimensions, and t-test results.
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1. Descriptive analysis of achievement scores

High interest group Low interest group
Achievement dimension Total score (N=20) (N=20)
x S.D. x S.D.
Total attitude score 95 77.6 4.5 56.40 39
Objective scores (MCQ) 110 71.3 10.5 60.8 11.2
Subjective scores (SAQ) 50 30.5 51 24.3 6.0

Table 1 Comparison of achievement scores between high-attitude and low-attitude groups (N=40)

The descriptive analysis indicated that the high-
attitude group consistently achieved higher mean scores
in both examination formats compared to the low-
attitude group. Notably, the disparity was evident not only
in the objective scores (MCQ), which reflected

foundational knowledge, but also significantly in the

2. Comparison of attitude toward biology by dimension

subjective scores (SAQ). This suggested that students with
a more positive attitude toward the subject may possess
a superior ability to articulate and synthesize biological
concepts, aligning with the "deep learning" characteristic

of high-achieving dental students.

Mean

Max High attitude Low attitude

Attitude dimension (theoretical link) difference
score | group (mean) | group (mean)
(high-low)

1. Feeling/enjoyment (EVT: intrinsic

25 22.9 17.5 +5.4
value)
2. Content interest/exploration (SDT:

20 17.0 12.0 +5.0
autonomy/motivation)
3. Value and expectancy (EVT:

15 12.0 8.5 +3.5
expectancy & value)
4. Activities and practical work (SDT:

15 14.1 12.8 +1.3
competence)
5. Effort and determination

20 17.4 15.6 +1.8
(achievement motivation)

Table 2 detailed the comparison of mean scores for the five dimensions of the Attitude toward biology scale, reflecting

specific theoretical constructs.

© JOURNAL OF MEDICAL GLOBALIZATION | 2025
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An analysis of the mean scores across the five
dimensions of the attitude toward biology Scale, as
presented in table 2, revealed distinct variations between
the high-attitude and low-attitude e¢roups. The most
pronounced discrepancies were observed in the
dimensions of feeling/enjoyment (mean difference =
+5.40) and content interest/exploration (mean difference
= +5.00), indicating that students with a high attitude
toward biology exhibited significantly higher levels of
intrinsic value and self-directed engagement. Although a

notable difference was also identified in value and

expectancy (+3.50), the margins were considerably
narrower in dimensions associated with achievement
motivation and practical application. Specifically, the
activities and practical work dimension yielded the
smallest mean difference (+1.30), followed by Effort and
Determination (+1.80). These findings suggested that while
both groups demonstrated relatively comparable levels
of persistence and competence in practical settings, the
primary factors distinguishing the high-attitude group were
their profound emotional affinity for the subject and their

autonomous motivation to explore biological content.

3. Results of academic achievement comparison (independent samples t-test)

Sig.
Achievement dimension | Group | x | S.D. t-test Conclusion
(p-value)

High | 71.3 | 10.5 No significant

Objective scores 2.05 0.054
difference (p>0.05)

Low | 60.8 | 11.2

High | 30.5 | 5.1 Significantly different
Subjective scores 2.15 0.045*

Low |243| 6.0 (p<0.05)

*0.05 significant level

Table 3 presented the independent samples t-test results comparing mean achievement scores between the high-attitude

and low-attitude groups across two dimensions: objective and subjective scores.

Objective scores (MCQ): The mean of the high-
attitude group (mean=71.30) was higher than the low-
attitude group (mean=60.80), but the difference was not
statistically significant at the 0.05 level (t=2.05, p=0.054).

Subjective scores (SAQ): The mean of the high-
attitude group (mean=30.4) was **significantly higher**
than the low-attitude group (mean=24.95) at the 0.05
level (t=2.15, p=0.045).

DISCUSSION

The research findings demonstrated that students
with a high attitude toward Biology achieved significantly
superior academic performance in dimensions requiring
deep cognitive processing and analytical synthesis,
specifically within Subjective Scores (SAQ). This outcome

aligned with the research hypothesis and was

36

substantiated by a robust integration of theoretical

frameworks and empirical data:

1. Theoretical alignment with EVT and SDT

The significant disparity in subjective scores validated
that a positive psychological disposition and Intrinsic
Value led students to invest greater Effort and
Determination. This was consistent with the expectancy-
value theory (EVT), which posits that achievement
behavior is defined by the expectation of success and the
value assigned to the task (Eccles and Wigfield, 2024;
Wigfield and Eccles, 2023). According to table 2, the
high-attitude group exhibited markedly higher mean
scores in feeling/enjoyment (+5.40 difference) and
content interest/exploration (+5.00 difference). These

findings served as critical components of autonomy and
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motivation under Self-Determination theory (SDT),
suggesting that students who feel autonomous in their
learning are more likely to be intrinsically motivated
(Deci and Ryan, 2024). Furthermore, this supported
Achievement Motivation Theory, where individuals with
high motivation are driven to excel in demanding tasks

(McClelland, 2023).

2. Nuanced insights on assessment formats

A critical insight emerged from the disparity between
assessment types. While the high-attitude group
maintained a higher mean score in objective scores (MCQ),
the result did not reach statistical significance (p = 0.054).
This suggested that while positive attitudes correlated
with general proficiency, their true impact was most
pronounced in higher-order thinking skills. As noted by
Thorndike (2022), measurement and evaluation must
distinguish between rote recall and deep understanding.
Objective formats might focus on foundational knowledge
recognition, whereas subjective assessments (SAQ) better
reflected the "deep learning" characteristics and superior
ability to synthesize concepts typical of high-achieving
students. This aligned with the work of Srirattana (2023),
who found that learning achievement is significantly

influenced by the specific nature of student interest.

3. The practicality paradox

Interestingly, the smallest difference between
groups occurred in the activities and practical work
dimension (mean difference = +1.30). This indicated that
participation in practical or hands-on tasks alone was not
the primary differentiator of student attitude. Instead, the
defining characteristic of the high-attitude group was a
profound emotional affinity for the subject matter and an
autonomous drive for inquiry-based exploration. In
curriculum planning, it is essential to move beyond task

completion to foster genuine engagement (Willis, 1996).

4. Limitations and future methodological directions
While the current study effectively utilized

independent samples t-tests to differentiate between two
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groups, it was recognized that academic achievement was
influenced by multiple variables. To enhance the rigor
and evidence-based nature of these findings, future
research should employ one-way ANOVA to explore
nuances across a broader spectrum of student
engagement levels, moving beyond binary classifications
(Polit and Beck, 2022). Furthermore, implementing
analysis of covariance (ANCOVA)—using prior GPAX as a
covariate—was highly recommended. This would provide
a more precise validation by statistically controlling for
pre-existing academic proficiency, thereby isolating the
definitive impact of student attitude on cognitive

achievement.

SUMMARY

The comparative study of academic achievement in
biology based on student attitude confirmed a strong
relationship between intrinsic motivation and academic
success in challenging assessment types. Data from
Table 3 confirmed that the high-attitude group achieved
significantly higher subjective scores (p < 0.05), while the
difference in objective scores was not statistically
significant. This underscored the critical role of student
attitude as a vital non-cognitive predictor of academic
performance, particularly for tasks requiring synthesis and

higher-order application.
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Abstract The socket shield technique (SST), or partial tooth extraction (PET), is an intentional leaving a
fragment of the tooth being extracted, especially the facial aspect of the root, to preserve of the surrounding
hard and soft tissues. The dentist can select the proper size of the implant, and place it in the proper
position and angulation. The SST is clinically beneficial but technically sensitive. The objective of the study
was to review of literatures studying clinical outcomes of this technique. From selected 12 scientific articles,
the clinical outcomes, including success rate, marginal bone loss, pink esthetic score (PES), and patient

reported outcome measure (PROM), of this technique were favorable.
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INTRODUCTION

With the world moving at fast pace, dentistry has
been catching up with its trends. This ranges from the
recent technologies to new innovations to better serve
and live up to today’s needs. Dental extraction has been
known to cause various volumetric changes to the
surrounding tissues. The facial bone on the anterior teeth
is thin in nature™. In some reports, there is a complete
absence of labial bone, causing the surrounding
morphology to collapse. This is quite challenging when a
clinician attempts to mimic the natural characteristics of
a tooth, especially when it involves the esthetic zone.

Various techniques have been suggested in the
literature, including selecting the size of the implant, the
position of the implant, its angulation, using bone and
soft tissue grafting materials and techniques, etc. Another
promising technique, which has been introduced since
2010 by Hurzeler et al. is called socket shield technique
(SST). This technique features the preservation of the
surrounding tissues by intentionally leaving a fragment of
the tooth being extracted, especially the facial aspect of
the root, so the bone is undisturbed. Socket shield
technique goes by various names like partial tooth
extraction (PET), root submergence technique (RST), etc?.

With preservation of the partial root leaves the
surrounding soft and hard tissues untouched, hereby
maintaining blood supply and postoperative
complications. In some circumstances, the chances of
additional grafting procedures are greatly reduced. This
increases the chances of patient comfort, satisfaction and
acceptance and decreases morbidity.

However, SST is technique sensitive. The
disadvantages of SST include technical difficulty, risk of
root fragment migration, resorption or infection, etc® A
skilled clinician with careful planning and case selection
is required to increase the chances of success and
survival rates. Socket shield technique has also been
combined with other techniques to increase successful
outcomes like digital planning to increase the precision

during implant placement, bone and soft tissue grafts to
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better mimic natural dental and soft tissue characteristics.

SST has shown promising results when performed
on the day of tooth extraction. The tooth is sectioned
and prepared to support the facial surrounding structures
and an implant is placed immediately. This saves time,
cost and reduces patient’s morbidity. The minimal
change in the overall morphology provides a great
advantage, especially in patients with high esthetic
demands.

A lot of experiments were done with the size and
position of the root remnant. Some suggested to preserve
the labial aspect to keep the hard and soft tissues intact.
This saved time, cost and reduced patient’s morbidity.
The minimal change in the overall morphology provided
a great advantage, especially in patients with high esthetic
demands.

The working of the process following tooth
extraction performed by Aratjo and Lindhe has shown
the activation of osteoclastic activity. This activation
causes a resorption of bundle bone. It was found that
there was an abundance of bundle bone at the labial
aspect when compared to the palatal aspect. Therefore,
the loss of bone is more pronounced at the facial surface.
The cascade following hard tissue loss is soft tissue
defect, whereby various things like apical migration of the
gingival margin, loss of interdental papilla and a formation
of black triangle, while affecting overall esthetic
outcomes. However, some of the factors that affect the
volume of bone and soft tissues are the initial bone
level, the progression of bone loss and the gingival
phenotype.

Following dental extraction or tooth loss, a series of
changes occurs at the surrounding soft and hard tissues.
A study was conducted on the morphology of the upper
anterior zone, where the thickness of the labial bone was
measured at different locations. The crest of the alveolar
ridge was used as the marker where the measurement
was taken beneath at 1, 3 and 5 mm intervals. It was
found that the thickness of the bone was less than 1

mm™. This coincides with another study where the
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maxillary bone thickness of central and lateral incisors
was measured 4mm from CEJ. The result showed the
bone thickness to be less than 1 mm'®.

Having a limited supply of bone have shown a higher
risk in bone loss during and after tooth extraction, which
causes the shape of the alveolar ridge to change. This
may eventually compromise the success and survival
rate of the implant placement.

The introduction of maintaining or compensating the
loss of the surrounding hard and soft tissues is an ongoing
process. A lot of research has been conducted to attempt
to preserve the remaining structures following dental
extraction or tooth loss. Grafting of hard tissues, soft
tissues or a combination of the two to compensate the
loss have shown promising results. The hard tissue
substitutes that aid in preservation of the surgical site
include autogenous, allogenic, xenogenic and alloplastic
grafts. These grafting materials have different properties
and are selected according to its properties and clinician’s
preference. Soft tissue grafting can either come from the
patient or widely selected from the manufacturers.

An immediate implant placement following dental
extraction can help preserve the alveolar bone and soft
tissue contour. Various factors, such as bone volume and
quality, soft tissue thickness, and esthetic outcomes
should be kept under consideration before deciding on

placing implant immediately.

MATERIALS AND METHODS

Although socket shield technique is an acquired
skill, which requires learning curve, there have been a lot
of experienced clinicians taking on the challenge in
coming up with various techniques to section the tooth
in such a way that best preserves the neighboring vital
structures. The surgical site chosen is a failing tooth with
healthy periodontal tissues with an absence of any acute
infection and no external or internal root resorption. As
suggested by Hurzeler et al. in 2010, the tooth sectioned
must have a labial coronal portion supporting the
surrounding labial bone structures. The implant
immediately placed must be in contact to the tooth
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fragment. The temporary abutment with crown is then
fabricated and immediately loaded. This technique has a

major advantage and is widely accepted by a patient.

The crown portion of the tooth is sectioned at bone
level (Fig. 1 and 2)®. The remaining root remnant’s root
canal hole is widened with a bur to ease in further
sectioning. Then, the tooth is further sectioned in a
mesiodistal fashion until the root length (Fig. 3). The
palatal portion of the tooth is split from the labial portion
and is removed. The periapical portion is curetted, and
cleaned thoroughly. The remaining portion of the labial
aspect of the tooth is made sure to still be immobile and
intact with the labial structures (Fig. 4). The thickness of
the root shield should have a labio-palatal thickness of
1.5-2 mm with the length of two thirds of the total root
length. The inner surface of the root remnant is then
beveled to support the implant platform. Then the
socket is prepped apicopalatally for the implant
engagement. Once the implant preparation site is ready,
the implant is inserted into the socket (Fig. 5). The
clinician should be aware to not disturb the root shield
to prevent migration. Subsequently, the prepared
temporary abutment with attached crown is then inserted
(Fig. 6). The illustration of Fig. 7 showed that the inner
surface of the root shield is beveled to support the
implant platform. The patient should be prohibited from
using this tooth, since it can cause failure. After 3 months,
the patient is recalled and assessment of the soft and
hard tissue is made. Finally, a definitive crown is

fabricated and inserted for the patient.

Fig. 1 The tooth is assessed before sectioning. m



Fig. 2 The crown is sectioned at bone level. Fig. 3 The tooth is sectioned mesiodistally.

Fig. 4 The split is made and the labial root portion is left Fig. 5 The implant is placed palatal to the root shield.

intact.

Fig. 6 The temporary abutment and temporary crown are Fig. 7 The root shield has an inner bevel chamfer-like

loaded. finish to take on the implant platform.
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Some clinicians have come up with an alternative by
changing a few key things. The implant placement leaves
a gap between the root remnant and the implant. If the
gap is more than 2 mm, then the gap is filled with a
biomaterial of choice. If the gap is less than 2 mm, then
the clot is expected to aid in new bone formation.
Additionally, the types of sectioning have been
categorized by Kumar and Kher (2018). It consists of six
types, each having its own unique purposes (Fig. 8). Type
| is done where the clinician preserves the buccal portion
of the root to ensure minimal changes to the surrounding
tissues. Type Il called the full C preserves the buccal and
the interproximal aspect of the root. This procedure is
chosen when the clinician intends to preserve the anterior
region and the interproximal bone. Type Il is called the

half C due to its inclusion of the buccal aspect and one

of the interproximal faces. This is done with the intention
of preserving only one of the interproximal surfaces. This
is useful when the adjacent tooth is an implant and the
clinician don’t want to disturb that particular zone. Next
is type IV where only the interproximal root surfaces are
preserved. The risk of damaging the thin walls calls for this
method of preparation. Type V being called the lingual or
palatal can be helpful when there is a thin bone wall on
the palatal aspect. It is highly unlikely that this technique
is chosen since the buccal walls have more resorption
rate. The last type has multiple buccal shields, which is
useful when extra measure needs to be taken to prevent
buccal morphological change. Several other literatures
have suggested other techniques all in favor of preserving

the surrounding periodontium.

Type V. Lingual/palatal

Type VI. Multiple buccal

Fig.8 Six techniques of tooth sectioning, described by Kumar and Kher (2018).
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Study design

PICO question was used to evaluate the outcomes in
soft tissue and bone change. Population was concentrated
on the immediate implant placement. The intervention
for this study was the socket shield technique for
immediate implant placement in esthetic zone. This study
compared socket shield technique to the conventional
Type | immediate implant placement in esthetic zone. The
outcome measures would look into the changes in soft
tissues and bone change, which consisted of implant
survival /failure rate, marginal bone loss, Pink Esthetic
Score (PES) and Patient Related Outcome Measures

(PROM).

RESULTS
I. Implant failure rate

Table 1. Implant failure rate

Inclusion criteria

This study was focused on human findings only. The
study included only those implants placed in the esthetic
zone with the follow up more than 6 months. The study
included prospective clinical trials, randomized controlled

trials and retrospective studies.

Exclusion criteria

Studies done on animals were excluded from this
study. The implants placed in animals were excluded as
well. The posterior teeth had not been included in this
study. Any follow up that had not reached 6 months were

out of this study.

Author/Year Study type Sample (n) Zw%r:ltr:se) Implant failure rate
Xu et al,, 2019® Prospective | » 4 i blants (24 patients) 12 IIP: 0/12 SST: 0/12
clinical trial
W) 20 implants . .
Barakat et al., 2017 RCT (20 patients 20-50 years old) 7 [IP: 0/10 SST: 0/10
Bramanti et al., 2018® RCT 40 implants (40 patients) 36 IP: 0/20 SST: 0/20
Tiwari et al., 2019 RCT 16 implants (16 patients) 12 IP: 0/8 SST: 0/8
Sun et al,, 2020""? RCT 30 implants (30 patients) 24 IP: 0/15 SST: 0/15

Five studies with a total of 130 implants with a follow
up time ranging from 7 to 36 months were analyzed in this

study group. This included prospective clinical trials and

randomized controlled trials (RCT). When comparing the
immediate implant placement groups to the SST group,

none of the groups had implant failure.

Table 2. Implant failure rate in socket shield technique cases

Author/Year Study type

Sample (n)

F/U time | Implant failure
(months) rate

Siormpas et al.,, 2018"Y

Retrospective | 250 dental implants
study (182 patients 18-83 years old)

120 SST: 5/250

Siormpas et al., 2014*?

Retrospective | 46 dental implants
study (46 patients 28-70 years old)

24-60 SST: 0/46

Baumer et al,, 2017%?

Retrospective | 10 dental implants
study (10 patients)

51-63 SST: 0/10
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Nguyen et al.,, 2019"% Case series

4 dental implants
(3 patients 62-87 years old)

24-72 SST: 0/4

Prospective

Kher et al.,, 2018 o .
clinical trial

10 dental implants
(10 patients)

12-42 SST: 0/21

Prospective

Mitsias et al., 20201'¢ e .
clinical trial

10 dental implants
(10 patients)

42 SST: 0/10

Prospective

(17)
Han et al,, 2018 clinical trial

40 dental implants
(30 patients 20-82 years old)

12 SST: 0/40

Additional of seven studies conducted only on SST
groups ranging from retrospective studies to case series

and prospective clinical trials were selected where a total

of 324 implants were placed in 245 patients. The patients’

Il. Marginal bone loss

Table 3. The studies with marginal bone loss outcomes

age varied from 18 to 87 years. It was found that a study
conducted by Siormpas et al. in 2018, where 250 implants

were placed, the implant failure rate was at 2% with a

total loss of 5 implants.

Study F/U time Marginal bone
Author/Year type Sample (n) (months) loss
0 20 implants IP: 1.61 + 0.78 mm (VBL)
Barakat et al., 2017 RCT | (20 patients 20-50 years old) ! SST: 0.44 + 0.24 mm (VBL)
IIP: 1.11 + 0.13 mm
, ® ; i
Bramanti et al., 2018 RCT | 40 implants (40 patients) 36 SST: 0.60 + 0.06 mm
Tiwari et al., 2019 RCT | 16 implants (16 patients) 12 Lo B T
. P P SST: 0.030 + 0.025 mm

Three randomized clinical trial studies were chosen
to evaluate marginal bone loss, where 76 implants were
placed on 76 patients. the follow up time ranged from 7
months to 3 years. Vertical bone loss was measured in the
study conducted by Barakat et al. in 2017. The immediate
implant placement group had a mean vertical bone loss
(VBL) of 1.61 + 0.78 mm. SST group had a mean VBL of
0.44 + 0.24 mm. Bramanti et al. had similar findings where

the marginal bone loss measured at IIP group was at 1.11
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+ 0.13 mm, whereas SST group had a mean marginal bone
loss of 0.60 + 0.06 mm. Tiwari et al. conducted a study
with 0.188 + 0.013 mm marginal bone loss in IIP group and
0.030 + 0.025 mm in the SST group.

Three studies that were conducted in SST group only.
The report done in 59 patients with a total of 60 implants.
All the studies had minimal bone loss, which had no

significant difference.
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Table 4. Marginal bone loss in SST

F/U time

Author/Year Study type Sample (n) (months)

Marginal bone loss

0.18 + 0.09 mm mesial and

Retrospective | 46 dental implants 24-60 | 0.21 + 0.09 mm distal marginal

Siormpas et al., 2014*?

study (46 patients 28-70 years old) bone loss
. 10 dental imp[ants 033 + 043 mm meSiaL aﬂd
Baumer et al,, 2017 Retrospective : 51-63 | 0.17 + 0.36 mm distal marginal
study (10 patients) bone loss

4 dental implants

Nguyen et al,, 2019"? | Case series (3 patients 62-87 years old)

24-72 | 0.1 £ 0.2 mm marginal bone loss

Ill. Pink Esthetic Score

Table 5. The studies with Pink Esthetic Score outcomes

F/U time
Author/Year Study type Sample (n) (months) PES
. o . . IP: 10.3 + 2.53
Bramanti et al., 2018 RCT 40 implants (40 patients) 36 SST-12.2 + 0.76
w0 ' ‘ IP: 11.3 + 1.76
Sun et al.,, 2020 RCT 30 implants (30 patients) 24 SST- 121 + 1.62
The RCT study performed on IIP and SST groups Two studies were chosen from year 2017 and 2018
showed that the SST group had higher PES, but there was with a total of 20 implants, where the study was
no significant difference. conducted on SST groups only. Both achieved PES of 12.

Table 6. Pink Esthetic Score in SST group

F/U time
Author/Year Study type Sample (n) (months) PES
Baumer et al,, 20171 Retrospective | 10 denfcat implants 51-63 12
study (10 patients)
Kher et al,, 2018 Prospective | 10 dentalimplants | 4, 4, 12
clinical trial (10 patients)
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IV. Soft and hard tissue changes

Table 7. The studies with soft and hard tissue change outcomes

Study F/U time .
Author/Year type Sample (n) (months) Soft and hard tissue change
) :2.12 + 0.64 mm (PD)
Barakat etal, 2017 | RCT | (59 batients, 20-50 years old) ! SST: 1.73 + 0.28 mm (PD)
o . 16 implants IIP: Labial bone thickness: 0.988 + 0.173 mm
Tiwari etal,, 2019 RCT | (16 patients) 12° | ssT. Labial bone thickness: 1.145 + 0.277 mm

In two studies, the soft and hard tissues were

compared between the IIP and SST groups. The probing

depth of IIP eroup was 2.12 + 0.64 mm whereas SST group

was 1.73 + 0.28 mm. Labial bone thickness was also

measured in both the groups and none had any significant

Table 8. Soft and hard tissue changes in SST

difference. Studies conducted on SST groups alone had a
loss of labial tissues ranging from 0 to -0.37mm. The
maximum mid-facial recession was measured to be 0.23

mm.

Author/Year Study type Sample (n) Fé%ﬂ:se) Soft and hard tissue change
10 dental implant SST: -0.37 + 0.18 mm loss of
(13 | Retrospective entat implants ~ buccal tissue and
Baumer et al,, 2017 study (10 patients) °1-63 -0.33 + 0.23 mm mid-facial
recession
(1a) . 4 dental implants B SST: No changes in soft tissue
Nguyen etal, 2019 Case series (3 patients 62-87 years old) 26-12 dimensions
Mitsias et al., 202019 Pr.o§pect|.ve 10 denfcal implants 42 SS_T: 0.1_9 mm (O..10 - 0.28 mm)
clinical trial | (10 patients) mid-facial recession
V. Implant survival rate
Table 9. The studies with implant survival rate outcomes
F/U time Implant . Survival
Author/Year Study type Sample (n) (months) faill?re (n) Grafting rate (%)
™ 10 IP ] A
Barakat et al. 2017 RCT 10 SST 7 No mention 100
® 201IP Allograft in
Bramanti et al. 2018 RCT 20 SST 36 - 100
control group
Prospective 12 IIP .
Xu et al. 2019 nonrandomized 12 - Bio-Oss bone 100
12 SST powder
controlled study
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Two RCT and a Prospective nonrandomized
controlled study were chosen to compare the implant
survival rate of both the groups. The survival rate was
found to be at 100%.

Eleven studies from year 2014 to 2019 were
conducted on SST groups with a follow up time ranging
from 1 year to 10 years. Gluckman et al. in 2017 had an

implant survival rate of 96.1%, whereas Siormpas et al. in

Table 10. Implant survival rate in SST

2018 had an implant survival rate of 96.5%. All the
remaining studies showed an implant survival rate at
1009%.

This section compares PROM mean of [IP with
xenograft group versus SST group. The sum total of WES,
PES and function had higher values in SST groups, but

showed no statistical difference.

F/U time Implant . Survival
Author/Year Study type Sample (n) (months) | failure (n) Grafting rate (%)

Siormpas et al, 201442 ?tej:j‘);ped've 46 SST 24-60 - No 100

Lagas et al. 2015 ?fjéo;ped've 16 SST 15 - No mention 100

Abitbol et al. 20167 Retrospective | o oo7 12 i Xenograft/ | 44,
study allograft

Gluckman et al. 2017 ?tejgfped've 128 SST 48 5 No mention |  96.1
Retrospective Enamel

Baumer et al. 2017"*? P 10 SST 51-63 - matrix 100
study protein

Han et al. 201817 Prospective | 40957 12 - No 100

' study 34 max, 6 man
. (11) Retrospective | 250 implants SST

Siormpas et al., 2018 study 230 max, 20 man 120 5 No 96.5

Zhu et al. 201820 Prospective 10 SST 12-48 - No mention 100
study

Kher et al. 2018 Retrospective | 5 ot 12-42 - No 100
study

Yan et al. 2019%9 Prospective | 4 5ot 12 - Bio-Oss bone|
study powder

Walid and Alkhodary, 201919 | PTOSPECtve |y g oor 12 . Bioactive 100
study glass

VI. Patient-reported outcome measure (VAS)

Table 11. Patient-reported outcome measure (VAS) comparing between SST and IIP with xenograft groups

PROM SST group Mean [IP with xenograft group Mean p-value
WES 9.37 +/-0.91 9.25 +/-0.70 0.606
PES 9.62 +/- 0.51 9.25 +/-0.70 0.263

Function 9.12 +/- 0.99 9.25 +/-0.70 0.866

Total 9.37 +/- 0.80 9.25 +/-0.70 0.602
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DISCUSSION

This individual study mainly focused on comparing
the implant failure rate, marginal bone loss, PES, soft and
hard tissue changes, implant survival rate and patient
related outcome measures of the conventional
immediate implant placement groups versus the
proposed socket shield technique. The results showed
that there was no statistical difference in both the groups
when various comparisons were performed. However,
when the implant failure rate in the SST groups was
performed alone, Siormpas et. al. (2018) had an implant
failure rate of 2%."" This study has a strong follow up of
10 years. Of the five failure cases reported, two had failure
in osseointegration and three had untreatable peri-
implantitis. Three randomized clinical trial studies were
chosen to evaluate marginal bone loss, where 76 implants
were placed on 76 patients. The follow up time ranged
from seven months to three years. Vertical bone loss was
measured in the study conducted by Barakat et al. in
2017.” The immediate implant placement group had a
mean vertical bone loss (VBL) of 1.61 + 0.78 mm. SST
group had a mean VBL of 0.44 + 0.24 mm. Bramanti et al.
(2018) had similar findings, where the marginal bone loss
measured at IIP group was at 1.11 + 0.13 mm, whereas SST
group had a mean marginal bone loss of 0.60 + 0.06 mm.
Tiwari et al. (2019) conducted a study with 0.188 + 0.013
mm marginal bone loss in IIP group and 0.030 + 0.025 mm
in the SST group.”” Three studies that were conducted in
SST group only. The report done in 59 patients with a total
of 60 implants. Siormpas et al. in 2014 had a mesial and
distal marginal bine loss of 0.18 = 0.09 mm and 0.21 +
0.09 mm respectively."? Baumer et al. in 2017 had a
mesial marginal bone loss of 0.33 + 0.43 mm and a distal
marginal bone loss of 0.17 + 0.36 mm.*? Neuyen et al.
reported in 2019 to have a marginal bone loss of 0.1 + 0.2
mm®. Two RCT studies conducted by Bramanti et al®
and Sun et al.’? with the follow up ranging from two to
three years compared pink esthetic scores in both IIP and
SST groups. The PES values for IIP group in the study

conducted by Bramanti et al¥ were 10.30 + 2.53 and
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12.15 £ 0.76 for the SST group. Sun et al. had similar higher
values for SST group when compared to the IIP group''?,
with the values 12.07 + 1.62 for SST group and 11.33 +
1.76 for IIP groups. Although, the SST group had higher
values, there was no significant difference among the two
groups. In two studies, the soft and hard tissues were
compared between the IIP and SST groups. The probing
depth of IIP group was 2.12 + 0.64 mm whereas SST group
was 1.73 £ 0.28 mm. Labial bone thickness was also
measured in both the groups and none had any significant
difference. Three studies were conducted on SST group
only. Baumer et al, 2017 performed a retrospective study
on 10 patients using 10 implants with a follow up time of
51 - 63 months. There was a 0.37 = 1.18 mm loss of
buccal tissue and 0.33 + 0.23 mm mid-facial recession.
Nguyen et al., 2019 did a case series on 3 patients with
age 62-87 years. A follow up was done on for two to six
years where they found no changes in soft tissue
dimensions.?

Mitsias et al., 2020 performed a prospective clinical
trial in 10 patients and did a follow up for 42 months and
found 0.19 mm (0.10-0.28 mm) mid-facial recession."®
Two RCT and one Prospective nonrandomized controlled
study was conducted to compare the implant failure rate
on both IIP and SST groups. All were in agreement where
Barakat et al. 2017, Bramanti et al. 2018® and Xu et al.¥)
2019 had a 100 percent survival rate for both the groups.
Studies done solely on SST group to evaluate the implant
survival rate by Gluckman et al. 2017 showed a survival
rate of 96.1%.”’ The implants failed to osseointegrate and
had to be removed. A retrospective study done by
Siormpas et al., 2018 had five implants failing, affecting the
implant survival rate to 96.5%."Y The last comparison
section for IIP and SST groups was patient related
outcome measures. The total mean values for WES, PES
and function in SST group was 9.37 +/- 0.80, whereas the
total group mean for IIP with xenograft group mean was
9.25 +/- 0.70. The p-values was 0.602, showing no
statistical difference.

Socket shield technique in the esthetic zone is an
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ongoing experimental procedure where clinicians are
finding new ways to preserve the natural biological

characteristics.

CONCLUSION

The current reports on SST has a wide variety of
studies like retrospective studies, case series, case reports
and prospective randomized controlled trials with short to
long-term  follow-ups. Additionally, the indications,
contraindications and limitations of PET should be clearly
understood and authenticated. SST is a promising
technique that offers a chance to preserve the natural
biological characteristics as opposed to the conventional
implant placement techniques, but more research is
needed to establish its clinical applicability and
predictability.
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