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Abstract Background: Crown lengthening is a surgical procedure that apically positions the gingival edge
and/or removes supporting bone in order to increase the amount of supra gingival tooth structure for
restorative or cosmetic purposes.

The objective of the study: The purpose of this study was to evaluate the efficacy of the 940nm diode
laser in esthetic crown lengthening surgery through clinical observations, patient questionnaires, clinical
photographs, and gingival healing following gingival operations. Material and methods: In this
randomized clinical trial, 16 patients (11 females and 5 males) had their crowns surgically lengthened using
a diode laser (940 nm) in continuous wave (CW) mode with 1 watt energy settings. A visual analogue scale
is used on the first, third, seventh, and twenty-first days following surgery to record pain, swelling,
bleeding, functional interference, tooth sensitivity, and success from an aesthetic standpoint, as well as
overall patient satisfaction based on patient opinion and clinical photographs. Results: In the present study,
we noticed that the scale of pain, bleeding, oedema, function interferance, and tooth sensitization
significantly decreased gradually during the first two visits. The measured parameters completely
disappeared after one week in most cases, as well as increase patient satisfaction and aesthetic achievement.
The patients were recalled three weeks later, the wounds had totally healed, and the patient were not
complaining of any pain. Conclusion: Crown lengthening requires optimal gingival margin design. This
involves precise shaping of delicate tissues, which is difficult with the scalpel. While Lasers give improved
gingival sculpting control and can be used for aesthetic crown lengthening. The laser surgery has many
advantages, including excellent hemostasis with little or no bleeding, being less invasive and sterile wound
cut, causing less pain and suffering during and after surgery, and enhancing patient satisfaction since the
operation is short and, in most circumstances, relatively painless. Also, in laser surgery, there is less
functional interruption and enhanced patient satisfaction since a periodontal pack is not needed to cover the
surgery site. The healing is faster and more aesthetic when using laser surgery procedure.

Keywords: diode laser, esthetic, crown lengthening, scalpel surgery, laser surgery, visual analogue scale
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Introduction

A pleasing smile is seen as a symbol
of attractiveness in modern society (Cairo et
al., 2012). A beautiful smile is influenced by
the hard tissue components (such as teeth),
the degree of gingival appearance, and the
lip shape (Manjula et al., 2015). Gingival
health is one of the primary fundamental
aesthetic goals to take into account when
formulating a treatment plan. Additionally
important are the gingiva's margin and
shape. The remaining ridges of the maxilla
and mandible in the oral cavity are covered
by the keratinized epithelium known as
gingiva, which also extends to the
mucogingival junction in the vestibule
(Wahyuni et al., 2021).

Crown lengthening is a surgical
procedure that lengthens the supragingival
tooth structure. A gingivectomy, also
referred to as crown lengthening, is a
surgical procedure that involves removing
and reforming the gingival margin in order
to achieve aesthetic, functional, or
restorative objectives (Nield-Gehrig and
Willmann, 2007). Several surgical
techniques that all attempt to improve the
appearance of the gingiva and teeth may be
used to extend crowns. When reshaping the
marginal gingiva, care must be taken to
preserve the biologic width. Sometimes
osseous recontouring is needed to keep the
biologic width and place the margins
correctly (Shivaprasad et al., 2015).

Crown lengthening surgery was esthetic
or functional, depending on the patient.
"Esthetic crown lengthening" refers to
increasing the length of the tooth structure
for aesthetic purposes, such as in the case of
patients with short clinical crowns and
gummy smiles related to altered passive
eruption;  while  "restorative/functional
crown lengthening" refers to exposing a
fractured tooth or sub gingival caries
(Hempton and Dominici, 2010). Crown
lengthening procedures that are both
practical and aesthetically are recommended
in several clinical situations (Farista et al.,

2016). Crown lengthening is utilized for
excessive gingival exposure, a "gummy
smile," from inadequate passive eruption, or
"short teeth." Short clinical crowns are teeth
with fewer than 2 mm of sound, opposing
parallel walls following occlusal and axial
reduction (Rabie et al., 2013). Crown
lengthening may be performed using a
scalpel, electrosurgery, or a laser.

Compared to other technologies, lasers
provide various advantages. laser therapy is
effective and produces good outcomes and
patient satisfaction. The mechanism of the
laser's action on tissue is determined by the
laser settings and the properties of the tissue.
Different types of lasers are used in
periodontal surgery, including Nd:YAG,
diode, CO2, and the Erbium laser family
(Musaa et al.,, 2017). Due to the many
benefits of lasers, they rapidly gained a
significant role in dentistry, especially soft
tissue lasers for oral surgery, which are
progressively preferred over traditional
techniques due to their good hemostasis,
accessibility of the wound area, reduced
edema, very limited area of thermal necrosis
in surrounding tissues, reduced post-
operative pain, and potential to perform
operations without anesthesia (Al-Jumaily,
2019).The diode laser is one of the most
commonly used laser systems. It is mostly
utilized in soft tissue applications. In this
randomized clinical trial, using a diode laser
(940 nm) in continuous wave (CW) mode
with 1 watt energy settings for aesthetic
crown lengthening.

Material and methods

Sixteen people between the ages of 15
and 42 participated in this study. They were
either healthy or had a well-controlled
systemic illness. The periodontal area must
be in excellent health. This may be assessed
by evaluating the gingival bleeding score,
gingival inflammatory score, and gingival
pocket probing depth. Also, another
inclusion criteria involved patients who had
gingival exposure between 4 and 6 mm due
to a short clinical crown or an imbalance of
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tooth length and gingival margins. as well as
patients who require crown lengthening
therapy due to gingival enlargement caused
by prostheses, orthodontics, or after healing
of periodontal disease, or plaque that
induced gingival enlargement. Demographic
information such as the patient's age and
gender, medical and dental histories, clinical
examination, and the number of teeth
involved in the operation, which must be at
least four, were collected. Aesthetic crown
lengthening by gingivectomy was performed
at the University of Baghdad, Faculty of
Dentistry, Department of Periodontology, by
using a 940 nm diode laser. All treatments
were carried out after the patient was
informed about the goal of this study and
gave informed consent. All participants were
given oral hygiene guidelines as well as
phase I periodontal therapy at the beginning
of the study. The patients' gingival contours
were assessed after one week for aesthetic
crown lengthening operations. Before
scaling, the plaque index (pl), bleeding on
probing, and gingival index (GI) were all
calculated. Chu aesthetic gauges were used
on patients who had gingival exposure when
smiling as a result of incorrect passive
eruption and a short clinical crown. Gauges
were used as recommendations to identify
the right occlusogingival clinical dimension
of the tooth in proportion to its width and the
correct papilla position in relation to its
length. Postoperative pain, edema, bleeding,
functional interference, tooth sensitivity,
healing, aesthetic achievement, and patient
satisfaction were assessed at 1, 3, 7, and 21
days. Postoperative  parameters  were
measured using the visual analogue scale
(VAS). The VAS scale is used to assess
subjective feelings like pain and other
discomforts. In the present study,
researchers used a traditional VAS in which
a dentist wrote a vertical sign ranging from 0
(no symptoms) to 3 (severe symptoms) (the
highest degree of symptoms) at each
postoperative appointment.

Procedure

Following the use of a periodontal
probe to identify the cemento-enamel
junction (CEJ), the surgical region was
anesthetized with enough infiltration. The
alveolar bone height and the position of
supra-crestal soft tissues are both determined
by the bone-souning procedure. By placing a
periodontal probe or Chu's bone sounding
gauges into the sulcus, mark the bleeding
areas using a pocket depth indicator. After
initializing the fiber tip in contact mode, use
sweeping brushing strokes and beveled
incisions. The power was selected after the
desired effect (excision of diseased tissue
without tissue harm) was achieved using 1
W of 940 nm diode laser in continuous wave
mode with a fiber-optic delivery system
(fiber tip 400 pm). An assistant was
instructed to maintain irrigation with normal
saline to cool the tissue and clean the
surgical site, as well as to keep the vacuum
tips close to the operational site to suck up
any smoke or odor that could result from
laser tissue ablation. Wet gauze was used to
clean the surgical site and tip. The laser was
interrupted every 15 seconds to evaluate
gingival tissue and minimize overheating.
Aesthetic crown lengthening by laser
technique with follow up assessment shown
in figure (1).

Statistical analysis:

The data was entered into the SPSS
V26 statistical program, and descriptive
statistics were displayed in tables and
graphs.
While the Friedman test was utilized to
assess progress in the study's dependent
parameters, P value 0.05 was regarded as the
cutoff point of significance.
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Fig. 1: (A) A preoperative perspective (B)intra-
operative perspective, (C) immediate post-
operative  perspective, and (D) 3 days
postoperatively (E) one week postoperative
surgery  (F)  three-weeks  post-operative
perspective ,(G) after bleaching and direct filing
treatment.

Results

This study included 16 participants
(11 females and 5 men) who underwent
surgical esthetic crown lengthening by diode
laser (940nm). They ranged in age from 15
to 42 years old, with 37.8% being teenagers
and 62.5% being adults. As shown table (1)

Table 1:distribution of studied cases based on the age and
the gender of the participations

N %
Age <20 year 6 37.5%
=>20 year 10 62.5%
Gender Male 5 31.3%
Female 11 68.8%

The levels of pain, bleeding, swelling,
functional interference (FI), and tooth
sensitivity (TS) were significantly decreased
throughout the time of measurement.
according to the Fridman test, p value 0.05
for all circumstances, as shown in Table 2.
Healing, aesthetic accomplishment (AA),
and satisfaction levels were found to be
consistent and to have grown considerably
throughout research phases.

P=0.001 in all circumstances.
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Table 2: The Friedman test demonstrates how pain, edema, bleeding, patient satisfaction, and function vary
during an assessment

\Variable P value
Time Meanzstd Median (IQR) Ranks

Pain 1 day 1.06+0.68 1(.75) 2.78 0.001
3" day 0.13+0.34 .00 1.69
7" day 0.00 .00 1.53

Bleeding [1¥ day 0.38(0.5) 1(1) 2.31 0.009
3™ day 0.13(0.342) [1 1.94
7" day 0.00 0 1.75

Edema 1" day 0.19 0 1.56 0.157
3™ day 0.06 0 1.44

Fl 1% day 0.69+0.479  [1(1) 3.47 0.001
3™ day 0.13+£342 0 2.34
7" day .00 0 2.09

Healing  [1¥day 63+0.5 1(1) 1.44 0.001
3™ day 10. 1(0) 1.81
7" day 1.8820.5 2(0) 2.91
215 day 2.8120.75 3(0) 3.84

TS 1 day 0.38+0.619  [0(1) 1.66 0.025
3" day 0 0 1.34

AA 1 day 1.88+0.342  [2(0) 1.41 0.001
3™ day 2.19+0.544  [2(0) 1.97
7" day 2.88+0.342  |3(0) 3.31

Satisfaction [1¥ day 2+0 2(0) 1.25 0.001
3" day 2.63+0.5 3(1) 2.50
7" day 2.94+0.25 3(0) 3.13
215 day 2.94+0.25 3(0) 3.13

Table3: shows the patient distribution based on the scores of measured variables (pain, bleeding, edema,

functional interference and healing) at the time of each patient's measurements. (R1= 1day, R2=3 days,
R3=7 days, R4=21days)

Pain Bleeding oedema Fl Healing
R|IR|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R |R|R [R
1 2 |3 |4 1 2 [3 [4 |1 2 |3 |4 |1 2 |3 |4 1 2 |3 |4
112 |0 |O |O |O |O |O |[O |1 1 0 |0 |1 1 0O |0 |0 |1 2 |3
2 |1 0 |0 |O 1 1 0 O |0 |]O |O |O |O |O |O |O |O |1 2 |3
3 |0 |[O]O |O ]|]O |O |O |O |O |O |O |O |O |O ]|]O |O |O |1 2 |3
4 |1 0 |0 ]O 1 1 0 |]O |0 |O |O |JO |1 0 |0 [0 |O [1 2 |3
5 |1 0O [0 [0 |O |O |O |JO |O |O |O |JO |1 1 0 |0 [1 1 2 |3
6 |0 [0 |]O |O |]O |O |O |O |O |O |O |O |1 0 |0 |0 |1 1 2 |3
7 |2 |0 |O |O 1 0 |0 [0 |1 0O |0 |0 |1 0 |0 |O |1 1 2 |3
8 |1 0O |0 [0 |[O |O |O |JO |O |O |O |JO |1 0 |0 |O |1 1 2 |3
9 |1 0O |0 [0 |O |O |O O |O |O |O |JO |1 0 |0 |0 |1 1 2 |3
0|0 |[O]O |O ]O |O |O |O |O |O O |O |O |O |O |O |1 1 2 |3
1 11 0O (0O |0 (O |O [O |O |1 0 (0O |0 (O |O (O |O |O |1 2 |3
1
112 |0 |0 |O 1 0O (0 |0 (O |O (O |O [1 0O (0 |0 |0 |1 2 |3
2
1 11 1 o |0 |0 (OO O |O |O |O O |O |O |O |O |1 1 2 |3
S
112 1 o 0O |0 (O |O (O |O O |O (O |1 0O (0 |0 |1 1 2 |3
4
1 11 0 (0 |O 1 0O (0 |0 (O |O (O |O [1 0O (0 |0 |1 1 2 |3
)
1 11 0 (0 |O 1 0O (0 |0 (O |O (O |O [1 0O (0 |0 |1 1 2 |3
6
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Table 4: The distribution of studied patients based on measured variable scores (teeth sensitivity TS,
aesthetic achievement AA and patient satisfaction) at the time of each patient's measurements.

(R1= 1day, R2=3 days, R3=7 days, R4=21days)

TS AA Satisfaction
R1T|R2| RE|R4|R1|R2| R8|R4|R1|R2 | R3 | R4

1 0 0 0 0 2 2 3 3 1 2 3 3
2 1 0 0 0 2 2 3 3 1 2 3 3
3 |0 0 0 0 2 3 3 3 1 3 3 3
4 |0 0 0 0 2 2 3 3 1 3 3 3
5 1 0 0 0 2 3 3 3 1 2 3 3
6 |0 0 0 0 2 2 3 3 1 3 3 3
7 |2 0 0 0 1 2 3 3 1 2 3 3
8 |0 0 0 0 2 2 3 3 1 3 3 3
9 |0 0 0 0 2 2 3 3 1 3 3 3
10| 0 0 0 0 2 3 3 3 1 3 3 3
110 0 0 0 2 3 3 3 1 3 3 3
1210 0 0 0 1 1 2 2 1 2 3 3
13 |0 0 0 0 2 2 3 3 1 2 2 3
14 | 1 0 0 0 2 2 3 3 1 3 3 3
15 | 1 0 0 0 2 2 2 2 1 3 3 3
16 | 0 0 0 0 2 2 3 3 1 3 3 3

Discussion the laser's influence on prostaglandin

production and its sealing action on nerve

Esthetic crown lengthening is a terminals (Abdulkareem et al., 2021). edema

secure and reliable way to maintain healthy
dentogingival relationships. The laser may
be utilized in place of conventional
techniques for numerous intraoral soft tissue
surgical operations. Crown lengthening has
been performed using a variety of lasers,
including Nd:YAG, Er, Cr:YSGG, Er:YAG,
carbon dioxide, and diodes (Verma et al.,
2012). Diode lasers may operate in
continuous or pulsed mode and produce
near-infrared laser light with a wavelength
of 810 to 980 nanometers. These
wavelengths are readily absorbed by
hemoglobin and pigment, which make up
the majority of soft tissue. Diode lasers may
thus be wused for incision, excision,
coagulation, and pain treatment. This
clinical study evaluated the efficiency of a
940nm diode in soft tissue crown
lengthening. Postoperative pain, bleeding,
oedema, functional interference, healing,
tooth sensitivity, aesthetic accomplishment,
and patient satisfaction were evaluated using
visual analog scales. The data showed a
considerable reduction in pain on the 1st and
3rd days, which disappeared on the 3rd (7
days) and 4th (21 days) visits. This is due to

and bleeding scores were significantly
decreased across time of treatment in laser
due to the laser's ability to control bleeding
during surgery by closing small blood
vessels and blocking lymph vessels helps

prevent post-operative issues such as
swelling and edema. Over time, the
functional interference score declined

significantly. Since a coagulated layer
develops over the surgical incision after
laser surgery, there is no need to cover the
surgical site with a periodontal pack. Laser
treatment enhances wound healing by
accelerating epithelial cell mobility and
fibroblast proliferation. Immune cells like
neutrophils and macrophages release
cytokines and growth hormones during this
period (Subramanya, 2022). The healing
score increased with time in this study.
Additionally, in this trial, the tooth
sensitivity score decreased significantly with
time. Aesthetic achievement was evaluated
in this study. Participants responded
significantly to esthetic improvements after
a week because lasers coagulate tissue,
making it easier to visualize the operative
area directly after surgery. That made the
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patient more satisfied throughout the
treatment. In this investigation, the aesthetic
accomplishment and patient satisfaction
scores increased dramatically throughout
treatment.

Conclusion

Esthetic crown lengthening is
important to produce appropriate gingival
margin morphology. This requires an
accurate tissue incision, which is difficult
with  traditional (scalpel) treatments.
Insufficient scalpel design for a smooth
gingival margin curvature leads to uneven
margins with tattered edges. The surgeon
typically deviates from the original gingival
margin design to minimize tissue scarring.
Lasers allow more control over gingival
sculpting and should be included in the
aesthetic crown lengthening arsenal. Diode
lasers are beneficial in respect of operator
control, ease, and ablation accuracy.

REFERENCES

Al-Jumaily HA. The effect of 2 different
techniques in second stage implant
surgery. Journal of Baghdad College of
Dentistry. 2019 Mar 15;31(1):25-30.

Abdulkareem Hussain Alwan, et. al.
“Gingivectomy by  Diode Laser
andConventional Method (A Comparative
Study).” IOSR Journal of Dental and
Medical Sciences (IOSR-JDMS), 20(07),
2021, pp. 56-61

Cairo F, Graziani F, Franchi L, Defraia E,
Pini Prato GP. Periodontal plastic surgery
to improve aesthetics in patients with
altered passive eruption/gummy smile: a
case series study. International journal of
dentistry. 2012 Sep 30;2012.

Farista S, Kalakonda B, Koppolu P, Baroudi
K, Elkhatat E, Dhaifullah E. Comparing
laser and scalpel for soft tissue crown

lengthening: a clinical study. Glob J
Health Sci. 2016 Oct 1;8(10):55795.
Hempton TJ, Dominici JT. Contemporary
crown-lengthening therapy: a review. The
Journal of the American Dental
Association. 2010 Jun 1;141(6):647-55.

Manjula WS, Sukumar MR, Kishorekumar
S, Gnanashanmugam K, Mahalakshmi K.
Smile: A review. Journal of pharmacy &
bioallied sciences. 2015 Apr;7(Suppl
1):S271.

Musaa FE, Awazli LG, Alhamdani F.
Gingival enlargement management using
diode laser 940 mm and conventional
scalpel technique (A comparative study).
Iraqi Journal of Laser. 2017;16(B):1-9.

Nield-Gehrig JS, Willmann DE.
Foundations of periodontics for the dental
hygienist. Lippincott Williams & Wilkins;
2007.

Rabie AB, To TN, Wong RW, McGrath
CP. The adjunct effectiveness of diode
laser gingivectomy in maintaining
periodontal health during orthodontic
treatment: A  randomized controlled
clinical trial. The Angle Orthodontist.
2013 Jan;83(1):43-7.

Shivaprasad BM, Rakesh MP, Prabhu SS.
Esthetic Correction of Gummy Smile by
Gingivectomy using Diode Laser. ] Health
Sci Res 2015;6(1):17-21.

Subramanya AP. Evaluation of Healing
Effect of Laser Bandage Following
Gingivectomy-A Case Report. Journal of
Dental Implants and Lasers. 2022
Jan;1(1).

Verma SK, Maheshwari S, Singh RK,
Chaudhari PK. Laser in dentistry: An
innovative tool in modern dental practice.
National journal of maxillofacial surgery.
2012 Jul;3(2):124.

Wahyuni IS, Zakiawati D, Hidayat W.
Pigmentasi Mukosa Mulut. Penerbit NEM;
2021 Dec 7.



Noor A. D. et al., Iraqi J. Laser 22(1), 1-8 (2023)

(aail) Z Ul Ada) A yia iU 040 > sal) Jslall 53 a3 gl s
2015 soad LAl s S deaa F1ngd o s

Gyl - 3ok Zaals / UWlal) il jall | 50l deaa 1
G AN LY daals/GlinY) i 4 2

Lacall oUaall A1) 5lf 5 add IS A1) il pumy 4 Al al s ol ga) sn 2 Al) ¢ cla glaall g AAIAY) AadIAl)
Al sl dgage il Gl eI AAN (958 V) A ApaS B3 ) dal e

G0 lrentl) AU A) As)ja 8 yie il 940 2sall 5 Adlad anil g Al Al oda (e Caagl rdaad jall (e Ciagd)
Alead) aay 23 plad g Ay oyl gl s i pall Cllasind 5 gy yed) S DA

Do phasiullal s (5S35 5 G 11 )l s 16 @l AL) 5, A sialdl A el Al Jall 038 2 (3 skl g 31 gal)
&b gl ol (uid) Aadin) &5 Ly 1 A8l Culalie) g b peiuad) dssdll gy B (Lie 53U 940) sl
Lol s ada gl Jalally Ca 3l g oyl g alV) sl Aadjall amy o piadl 5 galall s wlaally G5 J Y1 ol
Al 2 sl geall 5 (g sall () e el (ia sall alall (o )l e Slad dyllead) 4alill (e ladll 5 i)

IS8y (a3 ) Lpulea s il gl Jalailly Zad gl s a3l g V) aaa o) LilaaY | Al o2 b sl
L (a3 oS | V) alies 8 2l s g sansl e Lol Lol 5 e sheall i) | 05 s IS (o
G0 el S ol Ll g pall Caaiil) 5 sl 2336 aay am ) eledind &3 Jlead) Jaasill (a 5all L
e g sy

Cra ydl say 4280 A A JSE e Gealy Z il sl Gllie Upenad 2l AUl callaty :AuaMAl)
U3l e apaall clllia M\Cuwwum\@}d\wémm)ﬂ\@uﬁkw\e\mm
\s.wuj)umda\aujs Y e iy yill sy ate o ca il e Bl ae Sleall o8 Y1 @lld 8 Ly, 5l As) el
ahne 8 Aalse 5 b ymal Adeall O Gy pall Liay Godads Wanys Aol jall ol J8) sl s Ll Gy Lo 7 all
Al dea I daladlensd Tyl o pall Juadl Lia s Ji ads g g Uil ollia 6K 43l dal o A Ly, oY)
Aaball 5l Aadiul vie Adles J€1 5 pul £l G sl jall o g dodasil



