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ABSTRACT

Aim: To assess the gingival margin stability following conventional versus microsurgical 
approach of esthetic crown lengthening in management of patients with anterior short clinical 
crowns.

Methodology: Twenty-four patients indicated for esthetic crown lengthening were selected and 
divided into either test or control groups where microsurgical approach or conventional technique 
were performed respectively. All patients were assessed at different intervals (baseline, 3, and 6 
months) for the outcomes: gingival margin (GM), Pink esthetic score (PES), soft tissue level (STL), 
mesial (MP) and distal papilla (DP) levels, postoperative swelling (POS), postoperative pain (POP) 
and patient satisfaction and were subjected to statistical analysis.

Results:  there was a statistically significant reduction in the gingival margin level after 3 and 
6 months in both groups with statistically significant more mm and percentage reduction within 
the control group. The microsurgical approach showed a statistically significant improvement in 
the PES at 3 and 6 months, while the conventional approach showed a statistically significant 
improvement only at 6 months with no statistically significant percentage gain between both groups 
at 3 and 6 months. Less pain was experienced with the test group through less intake of analgesics. 
Also, less swelling was observed in the test group at day 2 and day 5 with statistically significant 
difference with more patient satisfaction.

Conclusions: Both groups significantly improved all clinical outcomes after 6 months, but 
the microsurgical approach showed less postoperative pain, swelling and gained more patient 
satisfaction.
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INTRODUCTION 

Periodontics is a branch of dentistry that searches 
for solutions in the construction of the facial esthetics, 
where the harmony between lips, teeth and gums is 
extremely important. Lips define the esthetic zone 
of what is considered a smile frame (Garber and 
Salama, 1996). According to the literature, some 
aspects should be observed to rate each patient’s 
type of smile. The excessive gingival display when 
a patient smiles, known as gummy smile, along with 
short clinical crowns of the maxillary anterior teeth 
characterize esthetic problems (Kokich, Kiyak and 
Shapiro, 1999). Since there has been a growing 
demand by patients for esthetic solutions to their 
smile, therefore the current dentistry, which must 
be based on scientific evidence, has been searching 
for alternatives and new techniques on a regular and 
evolutionary basis (Storrer et al., 2014).

Different etiologies of gummy smile have been 
identified such as: excessive vertical bone growth, 
dentoalveolar extrusion, short upper lip, upper 
lip hyperactivity, altered passive eruption and the 
combination of some of these factors (Levine and 
McGuire, 1997). When gummy smile is caused 
by excessive gingival tissue partially covering 
the anatomical crown of the teeth, or in another 
expression caused by altered passive eruption, 
situation in which the gingival margin in the adult is 
located incisal to the cervical convexity of the crown 
and removed from the Cemento Enamel Junction 
(CEJ) of the tooth. This surgical technique is called 
esthetic crown lengthening and should be planned, 
without exposing the root surface, observing the 
amount of keratinized gingiva and the relationship 
between the cementoenamel junction, the gingival 
margin, and the alveolar bone crest (Seixas, Costa-
Pinto and Araújo, 2011).

Removal of an adequate amount of bone 
is necessary to prevent coronal tissue rebound 
following crown lengthening surgery. Therefore, 
achievement of a stable gingival margin requires a 
surgical approach where the desired crown length is 

established through sufficient bone removal instead 
of soft tissue manipulation. As it relates to esthetic 
crown lengthening, osseous contouring must include 
additional considerations beyond the desired degree 
of crown extension. Because of its influence on 
the gingival margin outline and therefore esthetics, 
attention must be paid to details of the alveolar crest 
architecture; including interproximal peak levels, 
labial crest curvature, and zenith. Once the apico-
coronal ostectomy is completed, an osteoplasty must 
be performed to restore the appropriate alveolar 
profile, contour, and scallop. This must include 
the re-creation of a gradual osseous crest taper, 
interproximal scalloping, and root prominences 
(Lee, 2017).

The techniques and tools for microsurgery were 
introduced for increased visual acuity and improved 
manual dexterity. Hence, microsurgical technique is 
a modification of the conventional surgery in which 
the gingival and bone tissues could be remodeled 
using the microsurgical kit of instruments 
(Kapadia et al., 2013). Therefore, microsurgical 
approaches in periodontology have been studied 
for various regenerative, root coverage and papilla 
reconstruction procedures and were reported to have 
the benefits of providing minimal tissue trauma and 
postoperative complications (Yadav et al., 2018). 

However, the stability of the gingival margin 
after esthetic crown lengthening was suggested to 
be highly dependent on flap elevation, releasing 
not beyond the Mucogingival Junction (MGJ), and 
the post-surgical position of the gingival margin. In 
addition to the post-surgical healing time which is 
another key factor for the maturation and stability of 
the periodontal tissues prior to placing any definitive 
restoration (Domínguez et al., 2020).

Based on the available evidence in the literature, 
few studies have investigated the gingival marginal 
stability with esthetic crown lengthening procedures 
for managing patients with altered passive eruption. 
Also, no studies explored in detail the possible 
influence of using microsurgical approaches for such 
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procedure and compare it to the conventional ones. 
Given the current knowledge gap, this randomized 
controlled clinical trial aimed to compare between 
microsurgical and conventional techniques in 
maintaining the gingival margin stability after 
esthetic crown lengthening in patients with altered 
passive eruption.  

MATERIALS AND METHODS

Study design:

The present randomized, controlled, parallel-
grouped trial included 24 patients (1 male and 23 
females, aged 25 to 50 years) having short clinical 
crowns due to altered passive eruption and are can-
didates for esthetic crown lengthening with osteoto-
my. Four of the patients, did not attend their follow 
up appointments, so they were considered dropouts, 
thus a total of 20 patients (1 male& 19 females) had 
completed their follow ups and were included in 
this study. Patients were randomly assigned into two 
groups; control group: where esthetic crown length-
ening using conventional approach was performed 
and the test group, where esthetic crown lengthen-
ing was performed using microsurgical approach. 
Subjects were selected from the outpatient clinic, 
Department of Oral Medicine and Periodontology, 
Faculty of Dentistry, Cairo University between Feb-
ruary 2019, and March 2020. Screening of patients 
was continued until the target sample was achieved. 
Identifying and recruiting potential subjects was 
achieved through patients’ database. This clinical 
trial was registered in U.S. National Institutes of 
Health Clinical Trials Registry, ClinicalTrials.gov 
Identifier: ID: NCT03804281.

Sample size determination:

Based on a previous study by (Ribeiro et al., 
2014) the minimal clinically important difference in 
gingival margin stability between the 2 groups as 
estimated by the expert was (1mm). Using power 

80% and 5% significance level we needed to study 9 
patients within each group to be sufficient to detect 
this difference. This number was to be increased 
by 30% to a sample size of 12 in each group to 
compensate for possible losses during the follow up 
period. Sample size calculation was achieved using 
PS program.

Randomization:

The participants included in this trial were 
randomly assigned to receive esthetic crown 
lengthening using either conventional technique 
(control group) or esthetic crown lengthening using 
microsurgical approach (test group) using a distance 
randomization procedure with a 1:1 allocation ratio. 
A computer-generated randomization* list was 
executed by a faculty member who was not involved 
in the patients’ recruitment and the list was sent to 
the main supervisor for the purpose of concealment.

Blinding:

The current investigation was a double-blinded 
clinical trial. Blinding included patients, the out-
come assessor, and the statistician. It was impos-
sible for the operator who performed the surgical 
procedure to be blinded as the interventions were 
completely different.

Clinical outcomes:

Mid-buccal gingival margin level: The UNC 15 
probe was used to measure the distance from the 
CEJ to the gingival margin at the mid-buccal surface 
of each tooth involved in the surgical procedure 
at baseline then at 3 and 6 months post-surgically 
(Ribeiro et al., 2014).

Pink Esthetic Score (PES): was based on seven 
variables: mesial papilla, distal papilla, soft-tissue 
level, soft tissue contour, alveolar process deficiency, 
soft-tissue color and texture. Each variable was as-
sessed with a 2-1-0 score, with 2 being the best and 
0 being the poorest score (Fürhauser et al., 2005).

* Research Randomizer computer software (Version 4.0). Retrieved on August 16, 2015, from http://www.randomizer.org/  
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Patient reported quality of life related outcomes:

Post-operative pain (POP): It was evaluated 
indirectly based on the mean consumption (in mg) of 
analgesics (ibuprofen)* after the surgical procedures 
(Wessel and Tatakis, 2008).

Post-operative swelling: It was reported by 
the patients through the first week (7 days) post-
surgically based on the Verbal Rating Scale (VRS) 
values (absent, slight, moderate and severe) (García 
et al., 2008).

Post-Surgical Patient Satisfaction: A 3-item 
questionnaire was given to the patients to be 
answered using a 7-point answer scale for assessing 
their satisfaction with the whole procedure and the 
results of the procedure performed (Kiyak et al., 
1984).

Preoperative phase:

Initial examination, including full mouth probing 
and radiographic examination was performed for the 
selected patients. Patient motivation and education 
for proper oral hygiene instructions included twice-
daily tooth brushing with soft toothbrush using 
modified bass brushing technique and once daily in-
terdental cleaning with interdental brushes for wide 
interproximal embrasure spaces. Full mouth supra 
and subgingival debridement was performed using 
ultrasonic device with supragingival scaling inserts. 
0.12% chlorhexidine HCL mouth rinse twice daily 
was prescribed for 2 weeks.

Surgical phase

After a period of 4-6 weeks from initial therapy, 
patients fulfilling the inclusion criteria were recalled 
and scheduled for surgery. Each patient was allocated 
into one of the two groups after completing local 
anesthesia and confirming that the defect fulfilled 
the inclusion criteria intra-operatively according 

to the randomization list that was concealed. The 
surgical procedure was initiated with demarcation of 
CEJ position on the mid-buccal aspect of the teeth. 
By measuring the centrals width (on the contact 
level), ideal tooth length was calculated, and zenith 
points were marked using a tissue pen. Papilla 
levels were evaluated, if it needs to be shortened, 
it was included in the cutting design. if not, the 
cutting line was thinned from the zenith point to the 
papilla tip. Clinical parameters were measured and 
recorded on the day of surgery (baseline) then 3 and 
6 months postoperatively in both groups. Supra-
gingival scaling for oral hygiene maintenance was 
repeated at the recall sessions and the patients were 
reinforced in oral hygiene instructions each month. 

For the control group (Figure 1), an internal 
bevel incision using 15c blade, following CEJ 
anatomy, was made at each tooth, preserving 
interdental papillae if needed. This was followed 
by an intra-sulcular incision, removal of the strip 
of outlined marginal gingiva and elevation of a 
mucoperiosteal flap to the level of the alveolar 
bone crest showing 2-3 mm of bone using normal 
mucoperiosteal elevator. The CEJ-alveolar bone 
crest (ABC) distance was measured on the mid-
buccal, and then ostectomy and osteoplasty using 
end-cutting bur and round bur, aiming to attain 
a 2 mm CEJ-ABC distance. Finally, the flap was 
repositioned and vertical internal mattress suture 
4/0 vicryl** was done to keep the papillae in place 
using normal needle holder (Palomo and Kopczyk, 
1978; Deas et al., 2004; Lipska et al., 2015).

For the intervention group (Figure 2), Surgery 
was done the same as in the conventional approach 
but with the use of 4x magnification loupe, micro 
blades, and micro-sutures (6/0) within the microsur-
gical instrument kit (Shanelec, 2003; Yadav et al., 
2018).

* Brufen, 400 mg tablets, KAHIRA PHARM. CO. EGYPT.
** Demophorius Healthcare, Cyprus
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Statistical analysis

Numerical data were described as mean and 
standard deviation as well as median and 25th, 
75th percentiles for non-normally distributed data.  
Numerical data were explored for normality using 
Kolmogorov-Smirnov test and Shapiro-Wilk test. In 
the case of normally distributed numerical variables 
(age, pain, difference in gingival margin, difference 
in PES, patient satisfaction), a comparison between 
both groups was done using independent t-test. 

For inter-group comparisons of non-normally 
distributed and ordinal variables, Mann Whiney 
U test was utilized. Intragroup comparisons were 
done using Wilcoxon Signed Ranks Test. Nominal 
data were reported as frequency and percentage and 
were analyzed using Fisher’s exact test. All tests 
were two-tailed and P-value less than 0.05 was 
be considered statistically significant. Data were 
analyzed using SPSS advanced statistics (Statistical 
Package for Social Sciences version 26, BM Inc., 
Chicago, IL).

Fig. (1) Control group clinical photographs. (A) measuring tooth width and ratios. (B) pen guiding markings. (C) 15c blade. 
(D) clinical photograph after the internal bevel incision. (E) mucoperiosteal elevator. (F) flap elevation and bone before 
ostectomy. (G) ostectomy with 2mm CEJ-ABC distance. (I) flap repositioned with simple interrupted suture.
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RESULTS

Demographic data

The study’s population in this randomized, 
parallel-grouped clinical trial included a total of 
24 patients (1 male and 23 females) with a mean 
(±SD) age of (29.20±3.26) and (26.50±2.72) years 
of the test and control group, respectively. The 
patients were randomly assigned into two equal 
groups: a control group receiving esthetic crown 
lengthening using conventional approach and a test 
group: receiving esthetic crown lengthening using 
microsurgical approach. The study was completed 
with 20 patients (1 male& 19 females), 10 patients 
allocated for each group. There was no statistical 

significance between the two groups regarding the 
age and gender (P ≥ 0.05) 

Changes in Mid-buccal gingival margin level (GM)

Changes in the mean GM (±SD) in mm between 
the two groups throughout the study period are 
presented in (table 1). There was no statistically 
significant difference (P≥0.05) in the mean GM in 
mm between the two treatment modalities at baseline, 
however at 3 and 6 months there was statistically 
significant difference (P<0.05). Additionally, there 
was statistical significance difference (P < 0.05) 
in both mm and percentage gingival marginal 
reduction between the two treatment modalities 
after 3 months and 6 months.

Fig. (2) Test group clinical photographs. (A) prismatic 4x magnification loupe with led light. (B) micro blade size in comparison 
to papilla. (C) end-cutting bur used in both groups. (D) internal bevel incision with micro blade. (E) micro mucoperiosteal 
elevator. (F) flap elevation and bone before ostectomy. (G) ostectomy with 2mm CEJ-ABC distance. (H) flap repositioned 
with simple interrupted suture. (I) Castroviejo needle holder.
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TABLE (1): The mean (±SD) and percentage of the mean difference [95 % CI] for comparison between 
outcomes measurements in the two groups throughout the study.

Test 
Mean±SD Control Mean±SD Mean difference [95% CI] Intergroup 

p-value

1-	 Mid-buccal gingival margin level (GM)

Baseline (mm) 3.11±0.53 3.02±0.28 0.09 [-0.31, 0.49] 0.878

3 months (mm) 1.77±0.35 1.29±0.33 0.48 [0.16, 0.80] 0.019*

6 months (mm) 1.80±0.37 1.33±0.29 0.47 [0.16, 0.78] 0.005*

Gingival margin reduction at 3 
months (mm) 1.34±0.35 1.73±0.36 -0.39 [-0.72,-0.06] 0.025*

Gingival margin reduction at 3 
months % 42.92±7.58 57.31±11.38 -14.39 [-23.47, -5.30] 0.004*

Gingival margin reduction at 6 
months (mm) 1.31±0.36 1.69±0.37 -0.38 [-0.72, -0.04] 0.032*

Gingival margin reduction at 6 
months (%) 41.99±8.19 55.79±10.26 -13.80 [-22.55, -5.05] 0.004*

2-	 Pink Esthetic Score (PES)

Baseline 12.16±1.13 12.25±0.058 -0.09 [-0.93, 0.75] 0.786

3 months 13.17±0.65 12.67±0.67 0.50 [-0.12, 1.12] 0.099

6 months 13.85±0.21 13.15±0.63 0.70 [0.24, 1.16] 0.001*

PES gain at 3 months 1.01±0.56 0.42±0.70 0.59 [-0.003, 1.18] 0.051

PES gain at 3 months % 8.76±5.68 3.55±5.86 5.21 [-0.21,10.64] 0.059

PES gain at 6 months 1.69±0.96 0.90±0.96 0.79 [-0.11,1.69] 0.082

PES gain at 6 months (%) 14.74±10.27 7.62±8.25 7.12 [-1.63, 15.87] 0.105

3-	 Pain (mg) 760±478.89 2040±1057.46 -1280 [-2076.00, -484.00] 0.004*

4-	 VAS 6.80±0.42 5.60±0.97 1.20 [0.48, 1.92] 0.004*

5-	 Post-operative swelling

Baseline 0.30±0.48 0.50±0.53 -0.20 [-0.68, 0.28] 0.374

Day 1 1.00±0.81 1.90±1.10 -0.90 [-1.81, 0.01] 0.065

Day 2 0.90±0.88 2.60±0.52 -1.70 [-2.38, -1.03] 0.001*

Day 3 1.00±1.05 1.70±1.42 -0.70 [-1.88, 0.48] 0.165

Day 4 0.20±0.63 0.50±0.53 -0.30 [-0.85, 0.25] 0.099

Day 5 0.00±0.00 0.50±0.53 -0.50 [-0.85, -0.15] 0.012*

Day 6 0.00±0.00 0.00±0.00 0.00 1.00

Day 7 0.00±0.00 0.00±0.00 0.00 1.00

            *Statistically significant at P <0.05.       *  CI: confidence interval
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Changes in Pink Esthetic Score (PES)

Changes in the mean PES (±SD) between the 
two group throughout the study period are shown 
in (table 1). There was no statistically significant 
difference (P≥0.05) in the mean PES between the 
two treatment modalities at baseline and 3 months, 
but at 6 months there was statistically significant 
difference (P<0.05). Additionally, there was no 
statistical significance difference (P ≥ 0.05) in both 
mean and percentage PES increase between the two 
treatment modalities after 3 and 6 months.

Changes in Post-Operative Pain (POP)

In test group, the mean (±SD) of consumption 
of the analgesic in mg was (760±478.89) while in 
the control group, it was (2040±1057.46) with mean 
difference of -1280 [95 % CI] [-2076.00, -484.00]. 
There was a statistically significant difference in 
favor of the test group where patients consumed less 
analgesics (p= 0.004) (table 1).

Changes in Post-operative swelling (VRS)

Post-operative swelling values measured using 
VRS in both groups throughout the post-surgical 
7 days are presented in (table 1). There was only 
statistically significant difference between the two 
groups in favor of the microsurgical intervention at 
day 2 (p= 0.001) and at day 5 (p= 0.012).

Changes in Patient satisfaction (VAS)

Patient satisfaction was recorded by VAS and 
the mean (±SD) was (6.80±0.42) and (5.60±0.97) 
in test and control groups respectively, with the 
mean difference of 1.20 [95% CI] [0.48, 1.92]. 
There was a higher patient satisfaction in the test 
group compared to the control one with statistically 
significant difference (p= 0.004) (table 1).

DISCUSSION

Altered passive eruption (APE) is one of the 
common factors that contribute to development 
of gummy smile. APE described as a situation in 
which the gingival margin in the adult is located 

incisal to the cervical convexity of the crown and 
removed from the CEJ of the tooth (Robbins, 
1999). This condition is often called ‘delayed 
passive eruption’ in the literature and results from 
the failure to end the passive eruption process. The 
incidence of APE in a cohort of 1025 patients with 
a mean age of 24.2±6.2 years was reported to be 
12.1% (Volchansky and Cleaton-Jones, 1974). 
More recently the incidence in healthy volunteers 
was reported to be 29.55% compared to 42.1% in 
orthodontically treated patients (Nart et al., 2014).

In the test group a microsurgical approach was 
adopted in performing the esthetic crown lengthening 
procedure so that proper teeth/gingival display 
and improved patients’ smiles can be obtained 
along with less tissue trauma and more soft tissue 
stability. Microsurgery is based upon magnification 
and enhanced illumination of the surgical field.  
Magnification of can be obtained using loupes or 
microscope during the surgical procedure to enhance 
visibility. Magnification with enhanced illumination 
minimize surgical invasiveness, enables more 
precise incisions and intimate suture adaptation of 
wound edges (Agarwal et al., 2016). This approach 
may lead to enhanced soft tissue stability, less post-
operative discomfort, better predictability, and 
esthetic outcome (Kang et al., 2015). Currently, 
there is increasing interest in incorporation of 
microsurgical disciplines in periodontal and 
implant surgery (Yadav et al., 2018). Periodontal 
microsurgery has been shown to enhance clinical 
outcomes and reduce patients´ morbidity following 
regenerative therapy (Cortellini and Tonetti, 2009; 
Fickl et al., 2009).  Plastic periodontal surgery 
often employed microsurgery in root coverage 
procedures with reported increase in percentage 
of root coverage, increased soft tissue thickness 
and stability of gingival tissues compared to 
conventional techniques (Nizam et al., 2015; Moro 
et al., 2020).

All procedures in the test group of the current 
study were done while the operator was using 
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magnification loupes of × 4. A basic set of 
microsurgical instruments was used to complement 
magnification and illumination.  Micro-blades were 
used instead of 15c blades where microscalpel 
incisions result in less inflammation and increased 
tensile strength compared with electrocautery and 
higher tensile strength compared to the 15c blade 
(Pearce et al., 2014). The advantage of these 
knives is their small size and extreme sharpness. 
This enables clean, non-ragged incisions to achieve 
wound healing by primary intention (Yadav et al., 
2018).

The stability of the soft tissue margin following 
a crown lengthening procedure is essential to main-
tain the esthetic outcomes of the surgical proce-
dures. Thus, it was considered the primary outcome 
of the present study. Several studies reported coro-
nal displacement of the gingival margin (Brägger et 
al., 1992; Arora et al., 2013; Deas et al., 2014). A 
rebound of the gingival margin (GM) can lead to an 
aesthetics compromise as well as an alteration of the 
periodontal health (Mele et al., 2018). Several stud-
ies revealed rebound of the gingival margin after 
crown lengthening procedure. In the present study 
the position of the gingival margin did not exhibit 
significant difference between 3 and 6 months with 
no rebound of gingival margin position compared 
to baseline. Similar findings were reported by (Lan-
ning et al., 2003; Cairo et al., 2012).  Of the factors 
that contribute to coronal shift of the gingival mar-
gin after crown lengthening the position of the flap 
margin after surgery. Suturing of the flap margin at 
3mm or more from the alveolar crest contribute to 
stability of gingival margin as reported by (Deas et 
al., 2004; Arora et al., 2013). In addition, there is 
reduced tendency for rebound of gingival margin 
with establishment of biologic width of 2mm or 
more with the esthetic crown lengthening procedure 
(Camargo et al., 2007; Rossi et al., 2009). The re-
sult in the present study generally agrees with these 
studies as a distance of 2mm between the alveolar 
crest and CEJ was provided for biologic width and 
the flap margin was sutured coronal to the CEJ.

CONCLUSION

Both groups showed a statistically significant 
reduction in the gingival margin level at 3 and 
6 months postoperatively compared to baseline 
values with statistically significant more mm and 
percentage reduction within the control group at 
3 and at 6 months. The microsurgical approach 
showed a statistically significant improvement in 
the PES at 3 and 6 months postoperatively, while 
the conventional approach showed a statistically 
significant improvement only at 6 months but with 
no statistically significant percentage gain between 
both groups at 3 and 6 months. Less postoperative 
pain was experienced with the microsurgical test 
group through less intake of analgesics with a 
statistically significant difference when compared 
to the control group. Less swelling was observed 
within the microsurgical test group only at day 2 and 
day 5 with statistically significant difference. More 
patient satisfaction was expressed from patients 
within the test group over those in the control group. 
Hence, the microsurgical approach in esthetic crown 
surgery gives more precision to the operator and a 
better patient experience.
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