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A COMPARATIVE EVALUATION OF PATIENT REPORTED PAIN
PERCEPTION AND WOUND HEALING AFTER FRENECTOMY BY
980NM DIODE LASER AND CONVENTIONAL SCALPEL:

A SYSTEMATIC REVIEW
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ABSTRACT

Abnormal frenal attachments pose problems like
difficulty maintaining oral hygiene, gingival recession,
and diastema. These conditions can predispose to
periodontitis by causing attachment and bone loss.
Hence, correcting abnormal frenal attachments becomes
essential. The conventional scalpel method frenectomy
is often associated with undesirable effects like bleeding,
postoperative swelling, pain, and patient discomfort.
As a result, alternative methods like electro-surgery and
lasers have been used recently for frenectomy. Diode
lasers are gaining popularity due to their suitability for
soft tissues, ease of operation, and versatility. However,
studies comparing diode lasers to conventional scalpel
methods for frenectomy procedures are scarce and pose
the research question, “Is the diode laser better than the
conventional scalpel for frenectomy?” The present
systematic review explores studies available on
frenectomy using a 980nm diode laser compared with
the conventional scalpel method. A literature search was
carried out in databases like PubMed, Cochrane, Virtual
Health Library, and Google Scholar from 2000 up to
September 2021, using keywords, “Frenectomy,”
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“Scalpel,” and “980nm diode laser.” A total of 363
articles were screened for suitability using the PRISMA
guidelines and PICO criteria. The search strategy is
illustrated in a flow chart. The present systematic review
has been registered with PROSPERO.

Keywords: Frenectomy, Laser, Scalpel, 980nm diode,
Wound healing.

INTRODUCTION

High frenal attachments are mucogingival deformities'-
that pose problems like difficulty maintaining oral
hygiene, gingival recession,® and diastema.* These
conditions can predispose to periodontitis by causing
attachment and bone loss*?. Apart from these conditions,
high frenal attachments can also hamper denture stability
in edentulous ridges.¢

Hence, correcting the abnormal frenal attachments
becomes essential, which is done by a minor surgical
procedure called frenectomy. The conventional scalpel
methods are associated with pain, bleeding,
postoperative swelling, and discomfort.”!” To overcome
these shortcomings and increase patient compliance,
alternative methods like electro-surgery'3-!'” and lasers’
12 for frenectomy have been studied. Diode lasers are
gaining popularity due to their suitability for soft tissues,
portability, cost-effectiveness, ease of operation, simple
setup, and versatility.

Studies comparing diode lasers to conventional
scalpel methods for frenectomy appear scarce, posing
the research question: “Is the 980nm diode laser better
than the conventional scalpel for frenectomy?”

The present systematic review aims to answer the
research question mentioned above.

MATERIALS AND METHODS

A literature search was carried out in databases like
PubMed, Cochrane, Virtual Health Library, and Google
Scholar from 2000 up to September 2021, using
keywords, “Frenectomy,” “Scalpel,” and “980nm diode
laser.” A total of 363 articles were screened for suitability
using the PRISMA guidelines'® and PICO" criteria
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described below.

Patients: Patients with high frenal attachments
Intervention: frenectomy

Comparison: laser compared to scalpel

Outcome measures: pain, wound healing, the width of
keratinized gingiva, reattachment of the frenum, and
periodontal clinical parameters.

The systematic review has been registered with
PROSPERO: CRD42021282926.

INCLUSION CRITERIA

1. Randomised controlled trials from 2000 to 2021

2. Studies with low risk and medium risk of bias

3. Studies that have used 980nm diode laser only

4. Studies that compared laser with the conventional

scalpel method

EXCLUSION CRITERIA

1. case reports and series
2. studies with a high risk of bias
3. studies that used other types of lasers

SCREENING

Initially, titles and abstracts were screened, and
duplicates were excluded. Two independent examiners,
EE1 and EE2, assessed the eligibility of the included
studies. In cases of disagreement, judgment from a third
examiner was taken. Eligible studies went through a full-
text reading, and reference lists of eligible articles were
screened for suitable studies to be included.

QUALITY ASSESSMENT

The quality of studies was assessed by the criteria given

by Oxford Centre for Evidence-based medicine.?

Table 1: Risk of bias assessment as per Cochrane

BIAS ASSESSMENT OF INCLUDED STUDIES

‘Cochrane recommendations to assess bias ! were used
to categorize studies into low risk, medium risk, and
unclear risk of bias, as described in table 1. The search
strategy is illustrated in figure 1.

SEARCH STRATEGY (PRISMA 2020 GUIDELINES)

Records removed befors screening:
Records identified from*®: Duplicate records removed (n =) 75
Cochrane (n=1) Records marked as Ineligible by
§ Medline (n=1) automation tools (n = 13) Other
3 Google Scholar (n=357) languages (Spanish-6, Japanese-1,
VHL (n=4) > Potugese-6) were excluded except
. Total = 363 Engish
] Records removed for other reasons
(n = 234) Casa reports were
excluded and studies which used
othar tvnas of lasars wera axcludad
™ ]
Records screened -» | Reoords excluded*
(n=41) (n=322)
v
? Reports sought for retrieval » | Reports not retrieved
. (n=0)
; (n=7)
'
Reports excluded:
Reports assessed for eligbiity | — [  Reason1(n=2)Paediatric
(n=7) subjects.
Reason 2 (n = 1) Age group
includes children and adults.
L

v

Studies included in review
(n=4)

Fig. 1: Search Strategy

Author/Type Random Allocation Blinding of

of study sequence concealment participants
generation and

personnel

Thakur K et Yes Unclear NA*

al.[8] 2020

Singh P et Yes Unclear NA*

al.[9] 2019

Uraz A et Yes Unclear NA®

al.[10] 2018

Patel RM et Yes Unclear NA®

al. [11] 2015

recommendations
Blinding of Incomplete Selective Other bias
outcome outcome reporting
assessment data
NA* No No No
NA* No No No
NA* No No No
NA* No No No

“Not Applicable
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RESULTS OF SYSTEMATIC REVIEW

The data from the included studies have been extracted
and tabulated in table 2. Only four studies®!! met the
inclusion criteria after excluding studies with a high risk
of bias. Studies that used other types of lasers were
excluded. All four studies were carried out in dental
universities. 86 patients in the included studies underwent
frenectomy either by a 980nm diode laser or scalpel
method. The studies were restricted to the maxillary
frenum only.

The outcome measures common for all four studies
were,

i. patient-reported pain perception on a visual analog
scale (VAS)

ii. bleeding & swelling

iii. wound healing

One study[10] included periodontal clinical parameters
— plaque index (PI), gingival index (GI), bleeding on
probing (BOP), pocket probing depth (PPD), the width
of keratinized tissue (KGW), attached gingiva (AGW),
and attached gingival thickness (AGT), which had a follow
up of six months. The other studies had a follow-up of
three months!! and thirty days®’, respectively.

Thakur K et al.® included ten patients with abnormal
maxillary frenal attachments randomly assigned to two
groups. Group A subjects underwent frenectomy by a
conventional scalpel method, and Group B subjects
underwent frenectomy by a 980nm diode laser (Zolar
Tech technology). The frenectomy procedure followed
the method described by Archer?? and Kruger.?

The power settings in the laser group were adjusted
at 2W continuous wave mode, and a 400um fiber optic
tip was used. Remnants of charred tissue were removed
using sterile gauze dipped in saline. Instructions regarding
laser safety and the use of protective eyewear by the
patient and the operators were also given. The outcome
measures assessed were bleeding during the procedure,
and on the first and second postoperative days, on a
four-point scale, from 1 to 4. Patient-reported pain
perceptions were assessed on postoperative days 1 and
2 on a 10mm VAS scale. The swelling was evaluated on
a three-point scale from 0 to 2 on the first, third, and
seventh postoperative days. Wound healing assessment
was made by clinical examination on a three-point scale
at one month. Wound healing at seven days or fourteen
days was not assessed.

Table 2: Analysis of data from the included studies

Author & Study Type & No of Patients Duration Treatment modality Type of frenum & Outcome parameters Results
Year Place & Age Group Indication
Thakur Ket | RCT; 10 Patients 1 month 1. Conventional Abnormal labial frenula of 1. Bleeding (during Bleeding and pain were found to
al[8] 2020 Aurangabad, 18-30years frenectomy operation maxillary region surgery, 1st-day be significantly less in the laser
India. (Group: A) post op, 2nd-day group. While swelling in the laser
23 Diode laser-assisted post-op) group was significantly less on
frenectomy  (Group: 2. Pain the 1%t and 7" postoperative
B) (postoperatively days, no significant differences
1st & 2nd day) were found between the laser
3. Swelling and scalpel groups. Wound
(postoperatively healing evaluated at one month
1st, 3rd, & 7th day) | showed no significant differences
4. Wound healing (1- | between the groups.
month post-
surgery)
Singh P et RCT’; Patna, 20 Patients 30 days 1. Conventional Scalpel Maxillary labial frenum 1. VAS! - discomfort The diode laser group showed
al. [9] 2019 India 18-45 years during the speech, statistically significant benefits in
1. 980 nm Diode laser bleeding severity, clinical and healing outcomes
swelling, redness compared to the scalpel group.
2. Wound healing
Uraz A etal. | RCT*; Turkey 36 Patients. Six months 1. Conventional Scalpel Papillary and Papillary 1 VASt KGW*, AGW* and AGT- after
[10] 2018 14-51 years 2. 980 nm Diode laser penetrating maxillary frenal 2. KGW+ surgery showed a statistically
attachments & labial 3. AGW? significant increase in both
frenectomies are done as a | 4 AGT- measured at groups; the Diode laser group
part of orthodontic, baseline, 1, 3, and showed lesser pain scores than
prosthodontic, or periodontal 6 months the scalpel group.
treatment. 5. PI, GI, PPDtt,
CAL* and BOP*®
Patel RM et | RCT*; 20 Patients. Three 1. Conventional Scalpel Papillary or papillary 1. Pain, inflammation, | The diode laser group showed
al[11] Maharashtra 16-40 years months 2. 980 nm Diode laser penetrating frenal swelling, the lower VAS! scores, and fewer
2015 India attachments in the maxillary difficulty of the analgesics were consumed
anterior region were procedure compared to the scalpel group.
selected. The scalpel group showed better-
1. Wound healing wound healing, which is
statistically significant on the 7th
day and one month when
compared to the laser group
At three months, wound healing
did significantly differ between the
groups.
1 Randomized Clinical Trial
+  Visual Analogue Scale .
. . . **  Gingival Index
i Keratinized Gingiva Width .
. . +1 Probing Pocket Depth
§  Attached Gingiva Width .
7 . i1 Clinical Attachment Loss
,»  Attached Gingiva Thickness . .
& Bleeding on Probing
9 Plaque Index
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The analysis of results indicated that significantly
lower scores were seen for bleeding during the
procedure and on the first and second postoperative
days in the laser group compared to the scalpel group.
Significantly lower scores were also seen for pain
perception in the laser group. Postoperative swelling
scored higher in the scalpel group compared to the laser
group on the first and third days. On the seventh day,
there were no significant differences in postoperative
swelling between the groups. Assessment of wound
healing at one month showed no statistically significant
difference between the groups. Their observations were
consistent with the findings of Haytac et al.”

Singh P ef al.'® studied twenty subjects with high
frenal attachments in the maxilla. A coin toss was used
to assign the participants to either a 980nm diode laser
group or a conventional scalpel frenectomy. A 400pum
fiber tip was used in the laser group with power settings
at 1.5 W in contact mode, and the tip was moved with
a paintbrush technique from the base to the apex of the
frenum. The laser group did not require sutures or a
periodontal pack. The outcome measures were pain and
discomfort during speech on a 100mm VAS scale;
bleeding was assessed from 0-3; redness on a five-point
scale; and inflammation as present or absent on the first,
seventh, and thirtieth day after the procedure.

Wound healing was assessed at seven and thirty
days postoperatively, scoring as 1: complete
epithelialization, 2: incomplete epithelialization, 3: ulcer,
and 4: tissue defect or necrosis. The name and procedure
of wound healing evaluation were not mentioned.

The VAS scores for pain and discomfort during the
speech were significantly lesser for the laser group as
compared to the conventional group on days 1 and 7,
and no pain was noted at thirty days in both groups.
The laser-treated group showed faster wound healing
than the conventional surgery group. Redness was found
to be significantly higher in the conventional group.

Uraz et al.'° performed labial frenectomies in a
prospective randomized controlled trial on 36 patients
with maxillary frenal attachments extending up to the
interdental papilla. The study aimed to evaluate frenum
reattachment, keratinized tissue gain, patient-reported
pain perceptions, and functional complications following
the frenectomy procedure. The method of randomization
of study participants was not mentioned. Although forty
patients participated at the beginning of the study, four
could not complete it. The conventional group included
16 patients, while the diode laser group included 20
patients. A sample size of fifteen patients per group was
calculated, with 80% power.
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It may be noted that eight patients in the laser group
required anesthesia, which could have affected the pain
perception during the procedure. Laser settings were
adjusted at 2.8 W, continuous wave mode with an air-
cooling handpiece. The periosteal adhesion was removed
using the laser. Tissue charring was removed with saline,
and no sutures were placed in the laser group.

No statistically significant differences were observed
in the periodontal parameters assessed between the two
groups. Visual analog scale (VAS) scores for pain,
swelling, or redness in the groups were not significantly
different, although the laser group showed lesser VAS
scores for pain. The swelling scores were higher on the
first day in the laser group than in the conventional group.
On the fifth day, the swelling scores were reduced in
the laser group. The intragroup analysis of VAS pain
scores in the laser group showed decreasing pain levels
from the first to the seventh day. In contrast, pain levels
remained consistent in the conventional group
throughout the duration.

The VAS scores for discomfort in speaking were
higher in the conventional group than in the laser group,
although the results were not statistically significant.
The conventional group had higher VAS scores for
‘discomfort due to chewing’ compared to laser on the
first and second postoperative days.

The study claimed to be the first to assess soft tissue
parameters like keratinized gingiva width (KGW),
attached gingiva width (AGW), and attached gingiva
thickness (AGT), which showed statistically significant
gains in both groups. Only a few frenula recurrences
were noted at the third-month review. However, the
number of recurrences and the group in which these
recurrences were reported have not been discussed.
Further, no reasons were attributed to the recurrence.
No significant differences were noted in pain perception
between the two groups. About 40% of patients in the
laser group did not require anesthesia. Therefore, the
use of anesthesia for pain management in the rest of the
patients within the laser group could have influenced
pain perceptions. The authors concluded that diode
lasers were a safe and comfortable alternative for labial
frenectomies.

Patel et al. 2015" conducted a randomized
controlled clinical trial involving twenty patients with
papillary and papillary penetrating frenal attachments in
the maxillary arch. Parameters assessed were
postoperative pain, inflammation, swelling, the difficulty
of the procedure, and wound healing at one week, one
month, and three months. A single examiner carried out
all the procedures. The conventional technique involved
the excision of the frenum by the classical technique
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described by Archer? and Kruger.? Frenal excision was
carried out using a 980nm diode laser (Photon Plus;
Zolar Tech Technology and MFG Co. Inc., Canada) at
a power setting of 10 W, with the fiber tip used in a
contact mode. While all the patients in the conventional
group required sutures and a periodontal pack, some
patients in the laser group also were given sutures and a
periodontal pack. The earlier studies did not mention
using either sutures/pack for the laser group.

Pain during the procedure, and postoperative pain
perception on day one and day seven were scored on a
10cm VAS scale. The operator on a four-point scale
scored the ease of operation. Swelling and wound healing
were assessed at three-time points, i.e., one week, one
month, and three months postoperatively. The results
showed that the mean VAS scores for pain on the first
and seventh days were lower for the laser group than
the conventional group. The analgesic consumption was
also noted, which showed higher analgesic consumption
in the conventional group. The bleeding scores in the
conventional group were significantly higher than the
laser group (assessed on a four-point scale previously
used by Ishii ef al.?®)

The wound healing assessment at seven days and
one month indicated that the laser group had significantly
delayed wound healing compared to the conventional
group. At three months, the differences in wound healing
seemed to diminish between the groups. These results
were consistent with previous studies by Haytac ef al.®
and Butchibabu et al."!

DISCUSSION

Correction of aberrant frenal attachments is a crucial
aspect of mucogingival surgery. Scalpel methods have
conventionally been the first treatment of choice for
frenectomy. However, minimally invasive surgical
techniques are increasingly gaining importance as
alternative treatment modalities. Lasers now offer an
option as either adjuncts or stand-alone treatment
modalities. The present systematic review compared the
efficacy of the frenectomy procedure performed with
a980nm diode laser to the conventional scalpel method.

Among the four studies in the present review,
outcome measures commonly included VAS scores for
pain, discomfort, swelling, and difficulty in chewing
following the procedure. Patel ef al.!' found that the pain
scores of subjects who underwent laser procedures were
significantly lower than conventional scalpel methods.
It was the only study to evaluate pain during the
procedure, with the laser-operated group showing less
pain and reduced postoperative pain. Their study!! further
analyzed ease of operation on a four-point scale. Uraz
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et al."’noted swelling in the laser group on the first post-
post-operative day only, while swelling in the
conventional group was reduced by the fifth
postoperative day. VAS scores for pain, swelling, and
difficulty chewing and speaking indicated that laser-
assisted frenectomy presents with less pain and functional
difficulty. Pain perception is generally subjective in nature
and differs from patient to patient depending on factors
that influence their pain thresholds, like stress and the
psychological status of patients.

Wound healing presented contradictory results, with
some studies®!® showing better healing with lasers, while
others!! 26 showing faster healing with conventional
methods. Further long-term clinical trials using
appropriate wound healing indices are warranted.

To enhance healing followed by laser frenectomy,
Cankaya et al.® used hyaluronic acid gel on the wound
surface immediately after the procedure at 3, 7, and 14
days, while a control group treated with laser frenectomy
received no such application. Their results showed that
hyaluronic acid enhanced wound healing and patient
satisfaction by decreasing the wound surface area and
providing a wound-dressing effect. The observations
of'this study recommended the use of adjuncts to wound
healing in laser-assisted frenectomies.

Overall, the advantages of diode lasers, such as less
perioperative and postoperative pain, bloodless field,
enhanced visibility, accessibility, and precision incision
margins, outweigh the demerits. Diode laser-assisted
frenectomy appears to be a time-saving and easy-to-
perform alternative for clinicians, with greater patient
acceptance.

CONCLUSION

The following observations have been made from the
results of the present systematic review,

i. Lasers can be used as effective, painless alternatives
to conventional scalpel methods for frenectomy.

ii. Laser wound healing is delayed in some studies,
while others present contradictory results. Hence,
this aspect needs further evaluation through
randomized clinical trials to arrive at an evidence-
based conclusion.

iii. The benefits of using lasers for frenectomy outweigh
the demerits, confirming the 980nm diode laser to
be an effective and minimally invasive alternative to
the conventional scalpel method, with improved
patient compliance, reduced chair-side time, and ease
of operation.
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