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Abstract
Maxillary labial frenum is capable of creating a diastema and recession, affecting aesthetics. Archer’s classical frenectomy technique 

is an extensive procedure which causes scarring and loss of interdental papilla. This leads towards the conservative approaches like 
Edward’s frenectomy, frenum relocation by Z-plasty and free gingival graft. Since the procedure of frenectomy was first proposed, a 
number of modifications have been developed to solve the problem caused by an abnormal labial frenum. But in most of the techniques 
the zone of attached gingiva and aesthetics are not considered. Thus, the aim of this case report is to present case series of various 
frenectomy techniques for management of aberrant frenum. A series of cases of an aberrant frenum were approached by various 
surgical frenectomy techniques like conventional (classical) technique, Miller’s technique using unilateral pedicle flap and frenectomy 
technique using bilateral pedicle flap and results are reported. The frenectomy technique using pedicle flap gives good aesthetic results, 
colour match, gain in attached gingiva and no anaesthetic scar formation as healing takes place by primary intention.
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Introduction
A frenum is an anatomic structure formed by a fold of mucous 

membrane and connective tissue and sometimes muscle fibres that 
attach the lip and cheeks to the alveolar mucosa and/or gingiva and the 
underlying periosteum [1]. 

Depending upon the extension of attachment of fibres, frenum has 
been classified as follows: [2]

1. Mucosal- when the fibres are attached up to mucogingival
junction

2. Gingival- when fibres are inserted within attached gingiva

3. Papillary- when fibres are extended into interdental papilla; and 

4. Papilla penetrating- when the fibres cross the alveolar process
and extend up to the palatine papilla.

Clinically, papillary and papilla penetrating frenum are considered 
as pathological and have been found to be associated with loss of papilla, 
recession, diastema and plaque accumulation [3,4]. The abnormal 
frenum is detected visually by applying tension over the frenum to see 
the movement of the papillary tip or the blanch which is produced due 
to ischemia in the region [5]. In such cases it is necessary to perform 
a frenectomy for aesthetic and functional reasons. There are several 
surgical techniques for removal of labial frenum. Since the procedure 
of frenectomy was first proposed, a number of modifications have been 

developed. In most of these procedures aesthetic outcome in terms of 
attached gingiva with colour matching was not considered and these 
procedures results in scar formation [6-8]. A better approach to make 
primary closure in the midline and to avoid anaesthetic scar by creating 
zone of attached gingiva, frenectomy is associated with lateral pedicle 
flap. This article is a compilation of series of clinical cases of an aberrant 
frenum which were approached by various surgical frenectomy 
techniques like conventional (classical) technique, Miller’s technique 
using unilaterally displaced pedicle flap, or frenectomy using bilaterally 
displaced pedicle flap and the results are presented.

Material and Methods
These surgical techniques were undertaken at Darshan Dental 

College and Hospital, Udaipur. The subjects underwent frenectomy for 
periodontal or orthodontic reasons. A frenum was considered abnormal 
when it was unusually broad or there was no apparent attached gingiva 
in the midline or the interdental papilla could be stretched by the 
frenum.

Conventional (classical) technique 
The classical technique was introduced by Archer. This surgical 

approach was advocated in the midline diastema cases with an 
aberrant frenum to ensure the removal of the muscle fibres which were 
supposedly connecting the orbicularis oris with the palatine papilla. 
This technique is an excision type frenectomy which includes the 
interdental tissue along with the frenum [9].

The area was anaesthetized, using 2% lignocaine with 1:80000 
adrenalines. The frenum (Figure 1a) was engaged with a haemostat 

Figure 1a: Preoperative view of frenum treated with conventional method.
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which was inserted into the depth of the vestibule and incisions were 
placed on the upper and the under surface of the haemostat until the 
haemostat was free. The triangular resected portion of the frenum with 
the haemostat was removed. A blunt dissection was done to relieve 
the fibrous attachment (Figure 1b). The edges of the diamond shaped 
wound were sutured using 4-0 black silk with interrupted sutures 
(Figure 1c). The area was covered with a periodontal pack. The pack 
and the sutures were removed 1 week post-operatively.

Case 1: A 21 year old male patient was referred from Department 
of Orthodontics for frenectomy. On examination there was papillary 
frenum attachment (Figure 1a). The case was treated surgically by 
conventional method. One month post-operative view is shown in 
(Figure 1d). 

Case 2: A 38 year old female patient had complaint of spacing in 
upper anterior teeth which was increasing with unaesthetic appearance. 
Examination revealed high maxillary frenum attachment which was 
papillary type with positive tension test (Figure 2a). The case was treated 

surgically by conventional method. The one month post-operative view 
is shown in Figure 2b.

Frenectomy using unilateral single pedicle flap (miller’s 
technique)

This surgical technique was advocated by Miller PD in 1985. This 
technique was proposed for the post-orthodontic diastema cases.

After adequate local anaesthesia, a horizontal incision was taken to 
separate the frenum from the base of interdental papilla. This incision 
was extended apically up to the vestibular depth to completely separate 
the frenum from alveolar mucosa (Figure 3a). Any remnant of frenum 
tissue in the mid line and on the under surface of lip was excised 
(Figure 3b). A vertical parallel incision was taken on the mesial side 
of lateral incisor, 2-3 mm apical to marginal gingiva, up to vestibular 
depth. The gingiva and alveolar mucosa in between these two incisions 
were undermined by partial dissection to raise the flap. A horizontal 

Figure 1b: Frenum excised.

Figure 1c: Sutures placed.

Figure 1e: 3 months post operative view showing scar at midline.

Figure 2a: Preoperative view of frenum treated with conventional method.

Figure 2b: 1 month post operative view.

Figure 1d: 1 month post operative view.
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incision was then given 1-2 mm apical to gingival sulcus in the attached 
gingiva, connecting the coronal ends of the two vertical incisions 
(Figure 3c). Flap was raised, mobilised mesially and sutured to obtain 
primary closure across the midline (Figure 3d). The surgical area was 
dressed with periodontal pack. Dressing and the sutures were removed 
1 week later.

Case 3: A 20 year old female patient was referred from the 
Department of Orthodontics for frenectomy. On examination there 
was midline diastema with papillary frenum attachment (Figure 3a). 
There after it was treated surgically by unilateral pedicle flap technique. 
One month follow up view is shown in Figure 3e. 

Case 4: A 32 year old female patient had complaint of receding 
gums in upper anterior teeth. On clinical examination, there was high 

maxillary frenum attachment and diastema (Figure 4a). This case was 
treated surgically by unilateral pedicle graft technique. One month 
post-operative view is shown in Figure 4b. 

Frenectomy using bilateral double pedicle flap

The maxillary anterior region was anesthetized on the buccal and 
palatal aspects. A V-shaped full-thickness incision with an external 
bevel was placed at the gingival base of the frenum attachment (Figure 
5a). Tissue along with periosteum was separated from underlying 
bone. The initial incision resulted in a V-shaped defect on the gingival 
side (Figure 5b). Fibrous tissue attached to the lip was dissected with 
scissors, and undermining of the labial mucosa was done. An oblique 
partial-thickness incision was placed on the adjacent attached gingiva, 
beginning 1 mm apical to the free gingival groove and extending beyond 
the mucogingival junction. Partial-thickness dissection from the 
medial margin was carried out in an apico-coronal direction to create a 

Figure 3a:  Preoperative view of frenum treated with unilateral pedicle graft.

Figure 3b: Resected frenum site.

Figure 3c: Vertical incision mesial to lateral incisor and undermining of 
the pedicle.

Figure 3d: Displacement and suturing of the pedicle.

Figure 3e: Postoperative healing after 1 month.

Figure 3f: 3 months postoperative view.
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triangular pedicle of attached gingiva with its free end as the apex and 
its base continuous with the alveolar mucosa. Alveolar mucosa at the 
base was undermined to facilitate repositioning of the pedicle without 
tension. A similar procedure was repeated on the contra-lateral side 
of the V-shaped defect, resulting in 2 triangular pedicles of attached 
gingival (Figure 5c). These 2 pedicles were sutured with each other at 
the medial side and laterally with the adjacent intact periosteum by 
4-0 silk suture (Figure 5d). Periodontal dressing was used to cover the 
surgical site.

Case 5: A 21 year old female patient was referred from the 
Department of Orthodontics for an abnormal maxillary frenum. The 
patient was well aware and concerned about the abnormal attachment 
of the frenum. Examination revealed a hypertrophied, broad, thick 
labial frenum of papillary type attachment and a midline diastema 
(Figure 5a). A bilateral double pedicle graft technique was planned 

considering the patient’s concern for aesthetics. The one month follow-
up view is shown in Figure 5e.

Case 6: A 30 year old male patient was referred from the 
Department of Orthodontics for high frenum attachment with midline 
diastema. Examination revealed papilla penetrating maxillary frenum 
and, midline diastema (Figure 6a). The “blanch test” was positive on 
pulling the upper lip. This case was treated surgically by bilateral double 
pedicle graft technique. One month post-operative view is shown in 
Figure 6b.

Results
Conventional frenectomy technique leads to the scaring in the 

midline. The unilateral pedicle flap shows complete healing with zone of 
attached gingiva, no scar and colour of gingival tissue was comparable 
to the adjacent tissue but there is slight lateral shift of frenum from 
midline in cases with broad, thick, hypertrophied frenum. 

While cases treated with bilateral pedicle flap gave many advantages, 
such as gain in attached gingiva in the region previously covered by the 
frenum, excellent colour match, healing by primary intention, minimal 
scar formation, and prevention of coronal reformation. 

Discussion
Nevertheless, in spite of the various modifications which have been 

proposed for frenectomy, the widely followed procedure which remains 
is the classical technique. The classical technique leaves a longitudinal 
surgical incision and scarring, which may lead to periodontal 
problems and an anaesthetic appearance, thereby necessitating other 
modifications. The techniques like simple excision and a modification 
of V-rhomboplasty fail to provide satisfactory aesthetic results in the 

Figure 4a: Preoperative view of frenum treated with unilateral pedicle graft.

Figure 4b: 1 month postoperative view.

Figure 4c: 3 months postoperative view showing zone of attached gingival.

Figure 5a: Preoperative view of frenum treated with bilateral pedicle flap.

Figure 5b:  V-shaped defect on attached gingival after frenum excision.
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case of a broad, thick hypertrophied frenum. This may be due to the 
inability to achieve a primary closure at the centre, consequently leading 

Figure 5c:  Oblique partial thickness incision on adjacent attached 
gingiva on both sides extending beyond mucogingival junction.

Figure 5d: Bilateral triangular pedicles sutured.

Figure 5e: New zone of attached gingiva at previous frenum site one month 
postoperatively.

to a secondary intention healing at the wide exposed wound. It may 
become a matter of concern in the case of a high smile line exposing 
anterior gingival [8,9].

The other two surgical techniques using lateral pedicle flap offer 
two distinct advantages. First, on healing there is a continuous band of 
gingiva across the midline rather than an anaesthetic scar and second, 
the clinician can more predictably reposition the maxillary labial 
frenum by preventing coronal regrowth of fibres while healing takes 
place by primary intention. In addition, these procedures can create a 
band of keratinized gingiva which approximates the surrounding area 
in both colour and contour [10-12].

The lateral pedicle flap technique positions the unilateral pedicle at 
the midline but causes slight shift in frenum position in broad, thick, 
hypertrophied frenum as seen in our cases. Among all the approaches 
for frenectomy which were employed in the present case series, the 

Figure 5f: Same results were maintained three months postoperatively.

Figure 6a: Preoperative view of frenum treated with bilateral pedicle flap.

Figure 6b: 1 month postoperative view after treated with bilateral pedicle 
graft technique.

Figure 6c:  3 months postoperative view showing zone attached gingival.
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bilateral double pedicle flap procedure offered many advantages such as 
gain in attached gingiva in the region previously covered by the frenum, 
excellent colour match, healing by primary intention, minimal scar 
formation, and prevention of coronal reformation.

In bilateral double pedicle graft technique, 2 triangular pedicles 
sutured together medially, that completely covers the V-shaped defect 
on the gingiva and act as a tissue dressing, and thus facilitating healing 
by primary intention and minimizing any chance of scar formation 
[13]. 

Frenectomy followed by gingival graft taken from the palate covers 
the wound area completely but may creates an aesthetic concern of 
unsatisfactory colour match by producing a “keloid,” “tattoo-like” or 
“tirepatch” appearance at the grafted area. This is because the donor 
site of the graft, in most cases, is the palate (keratinized gingiva) and at 
the time of transplantation, the receptor site receives genetic features 
of the palate, leaving the grafted area with whitish shade [8,14-16]. 
Also frenectomy by free gingival graft necessitates another surgical 
field to obtain the graft (donor site), which heals by second intention. 
Moreover, for a longer longevity of graft, it is necessary that it has 
proper dimensions; as a very thin graft has chances that it may undergo 
necrosis and causes exposure of receptor area. However, if graft is 
thicker, excess tissue will hinder an adequate nutrition and may also 
necessitates gingivoplasty after healing [17,18].

Furthermore, surgical procedures in the ventral aspect of the tongue 
like lingual frenectomy can lead to mucocele of the Blandin-Nuhn gland. 
Surgical trauma to these glands during lingual frenectomy probably 
during suturing causes extravasations of mucous to submucosal layer 
leads to the mucocele of Blandin-Nuhn glands [19]. Mark EP stated 
that periodontal surgery in maxillary labial area (including frenectomy) 
in patients taking angiotensin converting enzyme (ACE) inhibitor, 
aspirin, morphine, hydrazalazine, quinine, organic iodides and calcium 
channel blockers are prone to develop idiopathic angioedema of upper 
lip [20].

Conclusion
In conclusion, the conventional (classical) technique fails to provide 

satisfactory aesthetic results in the case of a broad, thick hypertrophied 
frenum. This may be due to an inability to achieve primary closure at 
the centre, consequently leading to secondary intention healing at the 
wide exposed wound. It may become a matter of concern in the case 
of a high smile line exposing anterior gingiva. The unilateral pedicle 
flap technique shows complete healing with zone of attached gingiva, 
no scar formation and colour of gingival tissue was comparable to the 
adjacent tissue but there is slight lateral shift of frenum from midline 
in cases with broad, thick, hypertrophied frenum. The bilateral double 
pedicle flap technique has certain distinct advantages, as healing takes 
place by primary intention, zone of attached gingiva is formed in the 
midline, excellent colour match and with no anaesthetic scar formation. 
This technique may be suitable in situations where anterior aesthetics 
is of primary importance. The technique is reliable and easy to perform 
and provides excellent aesthetic results.
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