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INTRODUCTION 
The mouth, a distinct structure in the lower third of the face, is 
a unique mobile organ that serves both cosmetic and functional 
purposes [1-4]. Although it typically maintains a specific ana-
tomical position and size, preferences for the size of the mouth 
vary according to individual, racial, and societal factors, result-
ing in an ambiguous definition of microstomia [3,5,6]. As a re-
sult, subjective judgment significantly influences the diagnosis 
of microstomia. Alterations in the shape of the mouth or the 
presence of defects can cause issues with eating, drinking, 

speaking, expressing emotions, facial appearance, social inter-
actions, and self-confidence [3,7,8].

Microstomia can result from congenital or acquired causes. 
Congenital microstomia typically arises in association with var-
ious syndromes, whereas acquired microstomia can develop 
following burns, trauma, connective tissue disorders, other dis-
eases, or as a consequence of treatments for lip or oral skin can-
cer [5,9-11]. It is crucial to use appropriate reconstruction 
methods for defects caused by cancer or trauma to reduce the 
incidence of microstomia. This underscores the significance of 
proper reconstruction techniques and rehabilitation therapy in 
preventing this condition. Various reconstruction methods 
have been well-documented, taking into account the extent, lo-
cation, and size of the oral defects, and research continues to 
explore other effective techniques [5,6,12-14].

Development of temporary microstomia is frequently seen af-
ter reconstructive surgery for oral cancer or trauma, which im-
proves over time as scar maturation takes place or after non-
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surgical scar management. If microstomia persists without im-
provement, surgical intervention may be required. However, 
because microstomia often responds well to non-surgical treat-
ments and is relatively rare due to its subjective diagnosis, plas-
tic reconstructive surgeons may not be very familiar with it.

In this paper, we aim to review the definition of microstomia, 
its various causes, and both non-surgical and surgical treat-
ments. Specifically, we intend to examine different reconstruc-
tive techniques for treating microstomia, with a focus on the 
oral commissure. This complex area is where the mucosa and 
orbicularis oris muscles of the upper and lower lips converge 
[1-4]. Reconstruction in this region presents challenges from 
both functional and aesthetic perspectives [15-17].

METHODS 
A literature review was conducted on microstomia reconstruc-
tion and commissuroplasty for cases involving congenital fac-
tors, trauma, chemical and thermal burns, connective tissue 
diseases, and postoperative scenarios following lip cancer sur-
gery. This review focused on studies published between January 
1990 and July 2023 that were indexed in the PubMed database. 
Search queries utilized a combination of terms including “lip 
cancer,” “microstomia,” “mouth reconstruction,” “lip recon-
struction,” “peri-oral defect,” “oral defect,” “commissuroplasty,” 
“small mouth,” “oral aperture,” and “restricted oral or mouth.” 
The inclusion criteria specified studies involving human sub-
jects, published in English, addressing lip cancer reconstruc-
tion, conservative treatments, use of dental prosthetics, and re-
constructions using skin grafts, local flaps, distant flaps, and 
free flaps in clinical settings. Exclusions were made for animal 
studies and publications not in English. Additionally, supple-
mental hand searches were conducted on the bibliographies of 
relevant papers and extensive searches for “related articles.”

RESULTS
The search query identified 250 publications, of which 124 arti-
cles were available in full-text form. Thirty studies were exclud-
ed after a review of the title and abstract. The complete texts of 
the remaining 94 articles were reviewed to determine suitability 
for inclusion. This led to the exclusion of 21 articles. A review 
of the references in the remaining eight articles yielded 18 more 
studies to be included, for a total of 91 studies. Among these, 
there were eight books, 21 case reports, 55 original articles, and 
seven review articles. Papers addressing a range of topics, in-
cluding causes, non-surgical treatment, surgical treatment, and 
commissuroplasty, were frequently classified into multiple cate-

gories. This overlap occurred because the descriptions within 
the papers were often intertwined, complicating the assignment 
to a single category.

ANATOMY OF THE MOUTH
The mouth consists of three layers: mucosa, orbicularis oris 
muscle, and skin. It has a distinctive anatomical structure, 
marked by a groove-shaped depression at the center of the upper 
lip, known as the philtrum. Below the philtrum is a V-shaped 
feature called the Cupid’s bow. The edges of the lips are outlined 
by the white roll, and damage in this area often leads to notice-
able scarring, highlighting its significance as an anatomical land-
mark. The muscles of the mouth, primarily the orbicularis oris, 
encircle the mouth and converge at the lip ends to form the mo-
diolus, which enables the function of the oral sphincter [1-4].

DEFINITION AND DIAGNOSIS OF 
MICROSTOMIA 
Given that the mouth serves both functional and aesthetic 
purposes, it is logical to categorize microstomia in terms of 
functional and aesthetic aspects. From a functional standpoint, 
the diagnosis of microstomia is based on subjective criteria, 
which include assessing difficulties in eating and the ability to 
insert a teaspoon into the mouth without issues, as well as 
maintaining oral hygiene (Table 1) [5].

Objective criteria are crucial for the accurate diagnosis of mi-
crostomia. In terms of mouth opening, the average vertical 
mouth opening is generally considered to be 40–50 mm. Func-
tional opening ranges from 25 to 35 mm, while a limited open-
ing is defined as being between 10 and 24 mm [18-20]. Other 
criteria for measuring microstomia involve determining the 

Table 1. Criteria for microstomia assessment
Criteria

Subjective Objective

Normal 1. No eating problems Both commissures at the 
level of the medial limb2. Can put a teaspoon in the mouth

3. Satisfactory oral hygiene

Moderate 1. No eating problems One commissure or both at 
or lateral to the alar facial 
groove but medial to the 
medial limb

2. Can put a teaspoon in the mouth

3. Satisfactory oral hygiene

Severe 1. Eating problems One commissure or both 
medial to alar facial groove2. Cannot put a teaspoon in the mouth

3. Poor oral hygiene

Adapted from Shaikh et al. GMS Interdiscip Plast Reconstr Surg DGPW 2022;11: 
Doc02 [6].
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positions of both the commissure and the medial limb of the 
eye relative to their normal locations. Microstomia is diagnosed 
if the mouth corner is positioned inside the medial limb of the 
eye. Some assessments use the midpupil as a reference point in-
stead of the medial limb of the eye [2,21]. Additionally, interin-
cisal distance and intercommissural distance are meaningful 
measurements, although clear standards are lacking due to 
variations in individual body characteristics and racial differ-
ences [5,6,21]. From an aesthetic standpoint, the perception of 
microstomia varies based on racial, national, and social factors, 
as well as the patient’s self-image. Consequently, no specific cri-
teria are provided. 

When diagnosing microstomia, it is desirable to consider ob-
jective criteria and functional measurements, as well as subjec-
tive assessments of severity by both patients and physicians. 
Additionally, the patient’s self-image, along with societal, tem-
poral, and racial factors, should be taken into account.

CAUSES OF MICROSTOMIA
Subjective aesthetic purposes are not considered a cause of mi-
crostomia in this paper. The causes of microstomia include 
congenital and genetic disorders, burns (thermal, electric, 
chemical), post-facial trauma, microstomia associated with 
connective tissue disorders, following reconstruction of lip can-
cer, and others. Notably, microstomia often occurs after surgical 
treatment for lip and oral cancer [5,11].

Congenital causes
Microstomia is associated with several conditions, such as cleft 
lip and palate, micrognathia, and craniocarpotarsal dysplasia, 
including genetic disorders such as partial duplication of chro-
mosome 6q, Hallopeau–Siemens-type recessive dystrophic epi-
dermolysis bullosa, Freeman–Sheldon (whistling face) syn-
drome, Burton skeletal dysplasia, Plummer-Vinson syndrome, 
Goltz syndrome, and others [22-24].

Connective tissue disorders
Microstomia occurs in individuals with conditions such as sys-
temic sclerosis, scleroderma, systemic lupus erythematosus, 
scleromyxedema, restrictive dermopathy, and dystrophic epi-
dermolysis bullosa, among others. It typically develops after 
chronic mucosal inflammation, which results in scarring of the 
buccal and labial mucosa as well as the commissures [25-28].

Trauma
Trauma-induced microstomia primarily occurs through ther-
mal, chemical, and electric burns, often manifesting together 

with severe injuries. Thermal burns lead to post-burn scar con-
tractures. Perioral facial burns are particularly prone to scar 
contractures due to the curved nature of the skin, mucosa, and 
orbicularis oris muscle [7,29]. The severity of contractures can 
vary depending on the depth of the burn and the extent of skin 
and muscle involvement, which in turn affects the clinical 
symptoms, treatment methods, and surgical complexities. In 
cases of chemical burns, particularly those resulting from sui-
cide attempts using caustic substances, the injuries predomi-
nantly affect the intraoral mucosa. This often leads to trismus 
due to scar contracture, which can result in microstomia. The 
causative agent results in liquefaction necrosis by bonding with 
tissue proteins. This injury leads to scarring of the buccal mu-
cosa, leading to microstomia and ankyloglossia [30-32]. Addi-
tionally, trauma-induced microstomia can occur due to traffic 
accidents, bite injuries (from animals or humans), and lip tissue 
defects caused by gunshot injuries.

Surgical treatment of lip and oral cancer
Temporary microstomia occurs immediately following tumor 
ablation surgery in many cases. However, the symptoms of mi-
crostomia often subside after the scar matures over a period of 6 
to 12 months. When reconstructing lip cancer with a small tu-
mor size using methods such as simple wedge excision, W-exci-
sion, or step ladder excision, the occurrence of permanent mi-
crostomia is rare. In cases involving large tumor sizes, extensive 
intraoral mucosa involvement, and reconstruction techniques 
like the Estlander flap reconstruction or Webster flap recon-
struction, permanent microstomia is more common [5,33-36]. 
Therefore, after reconstructing large defects using techniques 
such as Gilles Fan reconstruction, Karapandzic flap reconstruc-
tion, and Fujimori gate flap reconstruction, there is a higher in-
cidence of microstomia [36,37]. However, many patients may 
not perceive themselves as having microstomia if they adapt 
well to activities like eating and maintaining oral hygiene on a 
subjective level, and thus may not actively seek treatment. Con-
versely, some patients may lead relatively normal lives but strug-
gle with tasks such as opening their mouths wide enough for 
dental procedures or other treatments, which prompts them to 
seek therapy [38].

Other causes
Microstomia is related to toxic epidermal necrosis and Steven-
Johnson syndrome [39,40]. Other rare causes include congeni-
tal maxilla-facial syngnathia and synechiae involving the 
tongue and lip [31,40].
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SYMPTOMS OF MICROSTOMIA
Functional difficulties in eating, poor intraoral hygiene, and pro-
nunciation issues often occur. Poor oral intake and impaired 
dental hygiene can lead to malnutrition, severe tooth decay, hali-
tosis, and recurrent oral infections, which are challenging to treat 
due to limited access. Additionally, issues with facial expression, 
self-esteem, and social interaction are commonly observed. 
While some individuals may not experience functional issues, 
they often seek dental treatment to improve their ability to open 
their mouths. If there are ongoing limitations in dental treat-
ment, active treatment for microstomia may be necessary [39]. 
There are instances where patients request mouth enlargement 
for subjective cosmetic reasons. In such cases, it is important for 
the surgeon to take time to thoroughly understand the case 
through detailed consultations with the patient and to actively 
grasp the patient’s intentions. Sometimes, it is also necessary to 
actively persuade patients that their condition is normal.

SELECTION OF AN APPROPRIATE 
RECONSTRUCTION METHOD TO 
PREVENT MICROSTOMIA
Microstomia frequently occurs after surgery for oral cancer re-
construction. Consequently, employing appropriate lip cancer 
reconstruction methods and conservative treatments can help 
reduce the incidence of microstomia. There are over 200 
known methods for reconstructing total or near-total lower lip 
defects. However, most authors do not discuss the occurrence 
of microstomia following reconstruction surgery, resulting in 
limited research on the risk of microstomia associated with 
each method. Some authors have noted a decrease in the fre-
quency of microstomia by using their specific reconstruction 
techniques. These authors have observed a reduced incidence 
of microstomia in cases of near-total or total reconstruction us-
ing techniques such as the bilateral Yu flap, bilateral Mutaf flap, 
and composite radial forearm free flap, and have developed al-
gorithms for these procedures [5,37,41-47]. They also report a 
low incidence of microstomia in their case studies.

The incidence of microstomia differs markedly between recon-
structions for small and large skin cancers. Moreover, it is be-
lieved that various factors, including the patient’s level of adapta-
tion, surgical trauma, the surgical technique employed, scar mat-
uration, and the choice of an appropriate reconstruction method, 
influence the occurrence of microstomia [5,37].

TREATMENT OF MICROSTOMIA 
Purpose
The lips of the mouth play crucial roles in functions such as 
speech, expression, basic oral tasks, social interaction, and self-
esteem. The reconstruction of the lip and treatment of micro-
stomia focus on restoring these capabilities. This includes rec-
reating the oral sphincter, repositioning the lower lip, and im-
proving both function and aesthetics to help individuals reinte-
grate into society [1-4,48,49].

Treatment methods
When discussing reconstruction of the lip and oral commis-
sure–a complex three-dimensional anatomic region that merges 
skin, mucosa, and muscle–it is crucial to remember that the es-
thetic and functional aspects of the lip are strongly interconnect-
ed and cannot be considered separately from each other [17].

Non-operative methods
After experiencing trauma (such as burns or accidents) or un-
dergoing surgical treatment for carcinoma, it is common to wait 
approximately 6–12 months for scar maturation and improve-
ment in microstomia. During this waiting period, employing 
techniques like massage, dental impressions, and prosthetic re-
habilitation is recommended to aid symptom improvement. 
Most cases tend to improve with conservative treatment. How-
ever, if symptoms of microstomia continue beyond this period, 
active surgical intervention may be considered.

1. Observation 

Appropriate interventions for microstomia include mouth 
opening training, exercises, prosthetics, and serial expansion 
using dental impressions. These should be continued over a pe-
riod of 6-12 months to allow scar maturation. During this time, 
significant improvements in microstomia are often observed.

2. Hyaluronidase injection and botulinum toxin

Reports suggest that hyaluronidase contributes to the preven-
tion and treatment of microstomia in systemic sclerosis or 
mixed connective tissue disease by hydrolyzing glucosaminidic 
and glycosidic bonds in hyaluronic acid and other connective 
tissue mucopolysaccharides [50,51]. Furthermore, improve-
ments in microstomia have been observed in scleroderma pa-
tients treated with onabotulinumtoxin A, suggesting that multi-
ple treatment approaches are available [52].

3. Prosthetic rehabilitation 

After the occurrence of microstomia due to various causes such 
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as trauma, cancer ablation surgery, or burns, patients may be 
treated by either reusing their existing dentures or creating new 
ones using different types of dental impression trays, which in-
clude both conventional and digital methods applied serially 
[1,2,20,53]. There are studies that categorize oral appliances 
based on their shape, direction, and position. These appliances 
are classified by stretching direction as horizontal, vertical, or 
circumoral, and by the position of the appliance as either intra-
oral or extraoral. The literature introduces various types of oral 
appliances and summarizes their advantages and disadvantages. 
Factors to consider when selecting the appropriate appliance in-
clude the suitability for children, the feasibility of wearing the 
appliance for extended periods, the ease of removal for eating or 
social activities, the effectiveness of the appliance in treating mi-
crostomia based on the stretching direction, and the necessity of 
teeth for attachment. In conclusion, it is suggested that the inci-
dence of microstomia decreases and the need for surgical inter-
vention is reduced with the proper application and maintenance 
of these appliances [38,54,55]. Additionally, for other conditions 
such as systemic lupus erythematosus and connective tissue dis-
eases, educational oral care programs are introduced to prevent 
microstomia resulting from mucosal and skin inflammation. 
Furthermore, various methods for preventing microstomia, in-
cluding the use of microstomia prevention tubes and one-piece 
static serial orthoses for gradual mouth opening, have also been 
developed [56-59].

Operative methods 
There are numerous methods for lip reconstruction, and select-
ing the right one based on the cause, location, and size of the 
defect is crucial. To date, more than 200 reconstruction tech-
niques involving various donor sites have been introduced, 
making it essential to choose the most suitable method for each 
individual case [21,32,40,46,47,60-73]. 

The surgical technique for microstomia was first described by 
Dieffenbach in 1831, who used a Y-V advancement of superior, 
inferior, and lateral mucosal flaps following a wedge-shaped ex-
cision of the scar. Subsequent modifications to the method were 
introduced by Converse, Friedlander, and others. Since then, 
various methods have been researched [71,72,74].

1. Operative treatment of microstomia

Depending on the severity of microstomia, treatment options in 
mild cases include simple scar excision, scar excision with a split-
thickness skin graft, or a full-thickness skin graft. Scar release can 
also be performed using local flaps such as V-Y, Y-V, rhomboid 
flap, multiple Z-plasty, or distant flaps. The choice of treatment 
depends on the extent of tissue involvement, including skin, mu-

cosa, and muscle. In severe cases of microstomia, where sur-
rounding tissue is unavailable, correction may be achieved using 
distant flaps or free flaps [20,29,40,74-76]. Microstomia resulting 
from burns can be corrected through various surgical techniques, 
including triangular excision at the mouth corner, V-Y or Y-V 
advancement flap, scar revision, and wound closure using either 
full-thickness or split-thickness skin grafts, or two rhomboid 
flaps. Studies have shown that mucosal advancement flaps yield 
better outcomes than scar revisions or skin grafts [77,78]. Over-
correcting by 2–4 mm and employing splints after surgery are ef-
fective strategies to prevent the recurrence of contracture and mi-
crostomia [79].

2. Reconstruction of the oral commissure

Reconstruction of the oral commissure is an essential aspect of 
surgical treatment for microstomia, as it involves enlarging the 
mouth’s overall size. Tissue defects at the oral commissure pres-
ent significant challenges in reconstruction, often leading to ab-
normalities in the shape of the mouth corner and the develop-
ment of microstomia after reconstruction, which results in both 
functional and aesthetic issues [20]. Choosing an appropriate 
method for reconstructing large mouth corner defects is partic-
ularly challenging. The Estlander flap has been the most com-
monly used method for reconstructing wide mouth corners. 
However, some authors have reported numerous cases of mi-
crostomia following Estlander flap procedures, highlighting the 
need for more effective reconstruction methods for mouth cor-
ner defects [5,42,43].

One notable method is commissuroplasty using the Zisser 
flap, which has been reported to reduce microstomia in 13 cases 
involving tumor excision, trauma, burns, and other conditions 
[17]. The author modified this technique into the Hatchet flap 
for mouth corner reconstruction, effectively reducing the risk of 
microstomia [80]. 

Since the oral commissure involves the merging of skin, mu-
cosa, and sphincter muscle, split or full-thickness skin grafts are 
not recommended due to the risk of secondary contracture. In-
stead, reconstruction methods using local flaps such as the V-Y, 
Y-V flap, multiple Z-plasty, and rhomboidal flap are advised 
[38,63,71,72,81-84]. Additionally, various local flaps, distant 
flaps, and free flaps are introduced as alternative reconstruction 
options [4-6,74-76].

Kazanjian and Roopenian [82] presented two methods of re-
construction that were both functionally satisfactory and aestheti-
cally acceptable. Karapandzic [36] employed local arterial flaps 
for the reconstruction of lip defects. Berlet et al. [81] suggested the 
necessity of flap reconstruction at the oral commissure for treat-
ment and prevention purposes due to reduction in oral aperture 
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caused by scars after skin grafting or oral surgery for burns. They 
performed commissuroplasty using a nasolabial flap with tugging 
and fixation. They also argued that flap reconstruction may be 
necessary when oral splint placement is difficult due to patient 
cooperation issues (this approach would be better suited for mid-
dle-aged or older patients with a certain degree of a distinct naso-
labial fold). Sari et al. [16] reported successful results using the as-
terisk design to create the commissure and, if necessary, simulta-
neous use of the Abbe flap. Ayhan et al. [7] separated the auricular 
lobule graft from the postburn scar contracture (PBSC) commis-
sure in a V-shaped configuration, creating a composite graft for 
commissure reconstruction. They noted that the color and shape 
of the commissure were well-matched and that this technique 
was suitable for deep tissue burns. Osaki et al. [85] used a modi-
fied Z-plasty technique in cases of split dry lip for commissure re-
construction. Wood et al. [8] discussed the application of acellular 
dermal matrix (ADM) in buccal reconstruction for treating mi-
crostomia resulting from recurrent infection. They contended 
that ADM surpasses skin grafts in effectiveness because it reduces 
inflammation, fibrosis, and keratinization [8,25,26]. Additionally, 
ADM eliminates donor site morbidity and furnishes a matrix 
composed of collagens, elastin, vascular channels, and proteins, 

which facilitate revascularization, cell repopulation, and tissue re-
modeling.

Dang et al. [86] introduced commissuroplasty with a triangu-
lar cheek flap, utilizing tissue from a free flap previously used for 
mouth reconstruction. Grishkevich [32] recommended that in 
cases of PBSC microstomia, the edge of the mouth orifice should 
be managed with V-Y-shaped incisions and trapezoidal designs 
rather than skin grafts. Monteiro et al. [87] performed commis-
suroplasty using a fish-tail flap at the mouth corner, successfully 
restoring the unique architecture of the oral commissure and in-
creasing the intercommissural distance by more than 10 mm 
and the interincisal width by more than 5 mm. This resulted in 
both functional and aesthetic improvements. The author utilizes 
a modified Converse technique along with this fish-tail flap 
method, regarding it as an easy, safe, and reliable approach for 
independent reconstruction of the mouth corner (Figs. 1, 2). 

Microstomia resulting from thermal burns and chemical 
burns exhibits differences in location and histological character-
istics. In instances of facial burns, it primarily affects the exposed 
areas, specifically the skin surface at the commissure. Converse-
ly, chemical burns mainly affect the mucosa, even when the skin 
remains intact [30]. The author’s previous report and Chidzonga 

Fig. 1. Microstomia caused by chemical burn with caustic soda in a 65-year-old woman demonstrating the author,s preferred commissuro-
plasty method. (A) Preoperative photograph. (B) Design for excision of a double triangle (a’: mouth corner on skin, b’: mouth corner on mu-
cosa, a: new mouth corner on skin, b: new mouth corner on mucosa). (C) Immediately postoperative photograph. (D) Photograph 1 year after 
the operation.

a’
a’

b’ b’

A

C

B

D



https://doi.org/10.7181/acfs.2024.00276

111

categorized the correction of microstomia resulting from caustic 
soda and PBSC microstomia based on location. Chemical burns 
are known to cause liquefaction necrosis of tissue proteins, 
which leads to trismus due to mucosal scarring, followed by an-
kyloglossia and microstomia (Fig. 3) [30,88].

In the correction of microstomia, flap reconstruction, particu-
larly using local flaps, is generally recommended. However, when 
mucosal involvement necessitates skin grafting, such as in cases 
of acquired synechiae of the tongue to the floor of the mouth, fo-
cusing on surface reconstruction instead of reconstructing the 
mouth corner can be more effective [31,87,88]. Another impor-
tant aspect of microstomia reconstruction is preserving the 
sphincter function and the integrity of the orbicularis oris muscle 

after reconstruction. During the removal and repair of scar tissue, 
it is essential to identify and repair healthy muscle through a 
technique known as rolling, which helps maintain the integrity of 
the orbicularis oris muscle. In instances of extensive defects at the 
mouth corner, Demir et al. [89] reported the use of split masseter 
transposition to preserve sphincter muscle function. Ayhan et al. 
[7] stated that a new modiolus was sutured and formed at 1 cm 
on the lateral side of the commissure. Branch and David [73] 
successfully corrected microstomia in a 10-week-old infant. They 
discussed the resolution of associated issues such as growth im-
pairment and speech difficulties, which are often exacerbated by 
severe microstomia due to challenges in oral intake. To approach 
these problems, they employed multiple Z-plasty and rhomboi-

Fig. 2. Microstomia after reconstruction of a squamous cell carcinoma of the right mouth corner in a 69-year-old man. (A) Preoperative pho-
tograph. (B) Immediately after right commissuroplasty. (C) Six months after the reconstruction. Adapted from Ki Sh et al. J Craniofac Surg 
2024;35:e359-61 [89].

Fig. 3. Microstomia caused by chemical burn (caustic soda) in a 54-year-old woman. (A) Microstomia caused by chemical burn: mucosal con-
tracture without involvement of the skin. (B) Contracture release with full-thickness skin graft from the groin. (C) Two months after the re-
construction.

A

A

B

B

C

C
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dal flap techniques, highlighting the importance of addressing 
microstomia even in infants.

Operation and dentures
It has been reported that excellent outcomes can be achieved by 
employing the various surgical treatment methods introduced 
earlier and by immediately placing dentures or prosthetics 
[53,90].

Distraction osteogenesis
Distraction osteogenesis is performed in cases of congenital mal-
formations or microstomia resulting from growth disturbances 
of the jaw [91,92].

RESULTS AND COMPLICATIONS OF 
MICROSTOMIA TREATMENT
Due to the constant movement and contact with food, infections 
and disruptions of wounds in the oral cavity are common, ne-
cessitating meticulous care. Therefore, as previously mentioned, 
local flaps using healthy tissue are preferred over skin grafts for 
repairing these injuries. In most cases, it has been reported that 
following commissuroplasty, the interincisional distance and 
mouth opening increase by 10 mm or more. We suggested that 
severe microstomia, resulting from burns and commissuroplas-
ty, can lead to oral incompetence. This condition may arise sec-
ondary to injuries or dysfunction of the orbicularis muscle, ad-
hesions of the tongue or lips, or recurrent contracture. Further-
more, in cases involving repeated recurrence and scarring, there 
is a potential risk for the development of carcinoma [21].

CONCLUSION
Oral commissure reconstruction is a meticulous process that 
requires careful consideration of both aesthetic and functional 
aspects. Therefore, reconstructive surgeons must thoroughly 
understand the normal anatomy of the mouth corner and be 
familiar with the advantages and disadvantages of various re-
construction methods. The objective is to restore a normal ap-
pearance aesthetically and to enable eating and speaking func-
tionally after surgery.

NOTES
Conflict of interest
No potential conflict of interest relevant to this article was re-
ported.

Funding
None. 

Patient consent
The photographs in Figs. 1-3 were provided by the author after 
obtaining informed consent from patients.

ORCID
Sae Hwi Ki https://orcid.org/0000-0001-9194-9681
Tae Jun Park https://orcid.org/0000-0003-2811-2904

REFERENCES
1. Zide BM. Deformities of the lips and cheeks. In: McCarthy JG, 

May JW, Littler JW, editors. Plastic surgery. Vol. 3. W.B. Saun-
ders; 1990. p. 2009-56.

2. Neligan PC, Gottlieb LJ. Lip reconstruction. In: Neligan PC, 
Losee JE, Rodriguez ED, editors. Plastic surgery. Vol. 3. Elsevi-
er; 2017. p. 306-28.

3. Constantinidis J, Federspil P, Iro H. Functional and aesthetic 
objectives in the reconstruction of lip defects. Facial Plast Surg 
1999;15:337-49.

4. Shukla A, Loy K, Lu GN. Total lower lip reconstruction: a re-
view of recent advances. Curr Opin Otolaryngol Head Neck 
Surg 2023;31:441-51.

5. Russo R, Pentangelo P, Ceccaroni A, Losco L, Alfano C. Lower 
lip reconstruction after skin cancer excision: a tailored algo-
rithm for elderly patients. J Clin Med 2024;13:554.

6. Shaikh AI, Khan AH, Tated S, Khubchandani N. Functional 
and aesthetic outcome of different methods of reconstruction 
of full thickness lip defects. GMS Interdiscip Plast Reconstr 
Surg DGPW 2022;11:Doc02.

7. Ayhan M, Aytug Z, Deren O, Karantinaci B, Gorgu M. An al-
ternative treatment for postburn microstomia treatment: com-
posite auricular lobule graft for oral comissure reconstruction. 
Burns 2006;32:380-4.

8. Wood BC, Mantilla-Rivas E, Goldrich A, Boyajian MK, Oh 
AK, Rogers GF, et al. Correction of microstomia reconstruc-
tion with the use of acellular dermal matrix for buccal recon-
struction. J Craniofac Surg 2019;30:736-8.

9. Bhandari K, Wang DC, Li SC, Jiang BH, Guo YX, Koirala U, et 
al. Primary cN0 lip squamous cell carcinoma and elective neck 
dissection: systematic review and meta-analysis. Head Neck 
2015;37:1392-400.

10. Nobre AV, Taba M, Silva AR, de Souza SL, Motta AC. Focal der-
mal hypoplasia (Goltz syndrome): a case report showing a wide 
variety of systemic and oral manifestations. Ann Dermatol 2022; 
34:291-6.

https://doi.org/10.1055/s-2008-1064335
https://doi.org/10.1055/s-2008-1064335
https://doi.org/10.1055/s-2008-1064335
https://doi.org/10.1097/MOO.0000000000000926
https://doi.org/10.1097/MOO.0000000000000926
https://doi.org/10.1097/MOO.0000000000000926
https://doi.org/10.3390/jcm13020554
https://doi.org/10.3390/jcm13020554
https://doi.org/10.3390/jcm13020554
https://doi.org/10.3205/iprs000163
https://doi.org/10.3205/iprs000163
https://doi.org/10.3205/iprs000163
https://doi.org/10.3205/iprs000163
https://doi.org/10.1016/j.burns.2005.10.011
https://doi.org/10.1016/j.burns.2005.10.011
https://doi.org/10.1016/j.burns.2005.10.011
https://doi.org/10.1016/j.burns.2005.10.011
https://doi.org/10.1097/SCS.0000000000005182
https://doi.org/10.1097/SCS.0000000000005182
https://doi.org/10.1097/SCS.0000000000005182
https://doi.org/10.1097/SCS.0000000000005182
https://doi.org/10.1002/hed.23772
https://doi.org/10.1002/hed.23772
https://doi.org/10.1002/hed.23772
https://doi.org/10.1002/hed.23772
https://doi.org/10.5021/ad.20.120
https://doi.org/10.5021/ad.20.120
https://doi.org/10.5021/ad.20.120
https://doi.org/10.5021/ad.20.120


https://doi.org/10.7181/acfs.2024.00276

113

11. Grunebaum LD, Smith JE, Hoosien GE. Lip and perioral trau-
ma. Facial Plast Surg 2010;26:433-44.

12. Tomizawa H, Omi E, Yamada T. Lower lip cancer treated with 
extended bilateral Karapandzic flaps reconstruction and simul-
taneous cervical lymph node dissection. Oral Maxillofac Surg 
Cases 2023;9:100294.

13. Derebasinlioglu H. A simple and effective method for recon-
struction of perioral defects: the transverse V–Y advancement 
flap. Eur J Plast Surg 2022;45:249-55.

14. Han M, Dillon J. Lip cancer: general considerations. In: Kolokythas 
A, editor. Lip cancer: treatment and reconstruction. Springer; 
2014. p. 1-3.

15. Closmann JJ, Pogrel MA, Schmidt BL. Reconstruction of peri-
oral defects following resection for oral squamous cell carcino-
ma. J Oral Maxillofac Surg 2006;64:367-74.

16. Sari A, Aksoy A, Basterzi Y, Unal S. Reconstruction of the oral 
commissure with the use of a new technique: the asterisk de-
sign. J Craniofac Surg 2009;20:1256-9.

17. Mantsopoulos K, Iro H, Constantinidis J. Reconstruction of the 
oral commissure with the Zisser flap. J Oral Maxillofac Surg 2019; 
77:1314.

18. Gallagher C, Gallagher V, Whelton H, Cronin M. The normal 
range of mouth opening in an Irish population. J Oral Rehabil 
2004;31:110-6.

19. Cox SC, Walker DM. Establishing a normal range for mouth 
opening: its use in screening for oral submucous fibrosis. Br J 
Oral Maxillofac Surg 1997;35:40-2.

20. Zweifel CJ, Guggenheim M, Jandali AR, Altintas MA, Kunzi W, 
Giovanoli P. Management of microstomia in adult burn pa-
tients revisited. J Plast Reconstr Aesthet Surg 2010;63:e351-7.

21. Zak M, Means O, Cason B, Brooks R. Management of severe 
burn microstomia. Eplasty 2016;16:ic45.

22. Vegas N, Demir Z, Gordon CT, Breton S, Romanelli Tavares 
VL, Moisset H, et al. Further delineation of auriculocondylar 
syndrome based on 14 novel cases and reassessment of 25 pub-
lished cases. Hum Mutat 2022;43:582-94.

23. Poling MI, Dufresne CR. Oculoplastic surgery, diagnosis, and 
other matters in Freeman-Burian syndrome. Ophthalmic Gen-
et 2022;43:431-2.

24. Ng WD, Koh AL, Koh MJA, Kong JY. Restrictive dermopathy: 
a baby with taut skin, facial dysmorphism, joint contractures, 
and pulmonary hypoplasia. JAAD Case Rep 2022;30:41-3.

25. Kramer S, Lucas J, Gamboa F, Penarrocha Diago M, Penarro-
cha Oltra D, Guzman-Letelier M, et al. Clinical practice guide-
lines: oral health care for children and adults living with epi-
dermolysis bullosa. Spec Care Dentist 2020;40(Suppl 1):3-81.

26. Stellingsma C, Dijkstra PU, Dijkstra J, Duipmans JC, Jonkman 
MF, Dekker R. Restrictions in oral functions caused by oral 

manifestations of epidermolysis bullosa. Eur J Dermatol 2011; 
21:405-9.

27. Stavropoulos F, Abramowicz S. Management of the oral sur-
gery patient diagnosed with epidermolysis bullosa: report of 3 
cases and review of the literature. J Oral Maxillofac Surg 2008; 
66:554-9.

28. Serrano-Martinez MC, Bagan JV, Silvestre FJ, Viguer MT. Oral 
lesions in recessive dystrophic epidermolysis bullosa. Oral Dis 
2003;9:264-8.

29. Makiguchi T, Yokoo S, Koitabashi A, Ogawa M, Miyazaki H, 
Terashi H. Treatment of microstomia caused by burn with a 
nasolabial flap: an ingenious approach for tugging and fixation 
of the oral commissure. J Craniofac Surg 2014;25:568-70.

30. Chidzonga MM. Microstomia following caustic soda inges-
tion: report of a case. J Maxillofac Oral Surg 2021;20:230-3.

31. Sodnom-Ish B, Nguyen TT, Eo MY, Cho YJ, Kim SM, Lee JH. 
Acquired synechia of the tongue to the mouth floor. J Korean 
Assoc Oral Maxillofac Surg 2021;47:394-7.

32. Grishkevich VM. Post-burn microstomia: anatomy and elimi-
nation with trapeze-flap plasty. Burns 2011;37:484-9.

33. Estlander JA. A method of reconstructing loss of substance in 
one lip from the other lip. Plast Reconstr Surg 1968;42:360-4.

34. Webster RC, Coffey RJ, Kelleher RE. Total and partial recon-
struction of the lower lip with innervated musclebearing flaps. 
Plast Reconstr Surg Transplant Bull 1960;25:360-71.

35. Fujimori R. “Gate flap” for the total reconstruction of the lower 
lip. Br J Plast Surg 1980;33:340-5.

36. Karapandzic M. Reconstruction of lip defects by local arterial 
flaps. Br J Plast Surg 1974;27:93-7.

37. Comini LV, Spinelli G, Mannelli G. Algorithm for the treat-
ment of oral and peri-oral defects through local flaps. J Cranio-
maxillofac Surg 2018;46:2127-37.

38. Kumar B, Fernandes A, Sandhu PK. Restricted mouth opening 
and its definitive management: a literature review. Indian J 
Dent Res 2018;29:217-24.

39. Mashiko T, Minabe T, Oka A, Ohnishi F. A case of microstomia 
subsequent to toxic epidermal necrolysis surgically treated by 
simple technique. Plast Reconstr Surg Glob Open 2013;1:e21.

40. Ki SH, Jo GY, Ma SH, Choi MS. Early surgical correction of 
microstomia following Stevens-Johnson syndrome. Arch Cra-
niofac Surg 2020;21:119-22.

41. Larson D, Huang T, Linares H, Dobrkovsky M, Baur P, Parks D. 
Prevention and treatment of scar contracture. In: Artz CP, 
Moncrief JA, Pruitt BA, editors. Burns: a team approach. Saun-
ders; 1979. p. 482.

42. Spink MJ, Hirsch DL, Dierks EJ. Minimizing microstomia 
while maximizing esthetics in the reconstruction of acquired 
lip defects: the evolution of the bilateral paramedian cross-lip 

https://doi.org/10.1055/s-0030-1267717
https://doi.org/10.1055/s-0030-1267717
https://doi.org/10.1016/j.omsc.2023.100294
https://doi.org/10.1016/j.omsc.2023.100294
https://doi.org/10.1016/j.omsc.2023.100294
https://doi.org/10.1016/j.omsc.2023.100294
https://doi.org/10.1007/s00238-021-01871-9
https://doi.org/10.1007/s00238-021-01871-9
https://doi.org/10.1007/s00238-021-01871-9
https://doi.org/10.1016/j.joms.2005.11.025
https://doi.org/10.1016/j.joms.2005.11.025
https://doi.org/10.1016/j.joms.2005.11.025
https://doi.org/10.1097/SCS.0b013e3181acdfc7
https://doi.org/10.1097/SCS.0b013e3181acdfc7
https://doi.org/10.1097/SCS.0b013e3181acdfc7
https://doi.org/10.1016/j.joms.2019.02.017
https://doi.org/10.1016/j.joms.2019.02.017
https://doi.org/10.1016/j.joms.2019.02.017
https://doi.org/10.1046/j.0305-182x.2003.01209.x
https://doi.org/10.1046/j.0305-182x.2003.01209.x
https://doi.org/10.1046/j.0305-182x.2003.01209.x
https://doi.org/10.1016/s0266-4356%2897%2990007-3
https://doi.org/10.1016/s0266-4356%2897%2990007-3
https://doi.org/10.1016/s0266-4356%2897%2990007-3
https://doi.org/10.1016/j.bjps.2009.10.026
https://doi.org/10.1016/j.bjps.2009.10.026
https://doi.org/10.1016/j.bjps.2009.10.026
https://pubmed.ncbi.nlm.nih.gov/27980703/
https://pubmed.ncbi.nlm.nih.gov/27980703/
https://doi.org/10.1001/jamaoto.2016.3455
https://doi.org/10.1002/humu.24349
https://doi.org/10.1002/humu.24349
https://doi.org/10.1002/humu.24349
https://doi.org/10.1002/humu.24349
https://doi.org/10.1080/13816810.2022.2068043
https://doi.org/10.1080/13816810.2022.2068043
https://doi.org/10.1080/13816810.2022.2068043
https://doi.org/10.1016/j.jdcr.2022.09.033
https://doi.org/10.1016/j.jdcr.2022.09.033
https://doi.org/10.1016/j.jdcr.2022.09.033
https://doi.org/10.1111/scd.12511
https://doi.org/10.1111/scd.12511
https://doi.org/10.1111/scd.12511
https://doi.org/10.1111/scd.12511
https://doi.org/10.1684/ejd.2011.1356
https://doi.org/10.1684/ejd.2011.1356
https://doi.org/10.1684/ejd.2011.1356
https://doi.org/10.1684/ejd.2011.1356
https://doi.org/10.1016/j.joms.2007.06.672
https://doi.org/10.1016/j.joms.2007.06.672
https://doi.org/10.1016/j.joms.2007.06.672
https://doi.org/10.1016/j.joms.2007.06.672
https://doi.org/10.1034/j.1601-0825.2003.03971.x
https://doi.org/10.1034/j.1601-0825.2003.03971.x
https://doi.org/10.1034/j.1601-0825.2003.03971.x
https://doi.org/10.1097/SCS.0000000000000533
https://doi.org/10.1097/SCS.0000000000000533
https://doi.org/10.1097/SCS.0000000000000533
https://doi.org/10.1097/SCS.0000000000000533
https://doi.org/10.1007/s12663-019-01247-4
https://doi.org/10.1007/s12663-019-01247-4
https://doi.org/10.5125/jkaoms.2021.47.5.394
https://doi.org/10.5125/jkaoms.2021.47.5.394
https://doi.org/10.5125/jkaoms.2021.47.5.394
https://doi.org/10.1016/j.burns.2010.09.003
https://doi.org/10.1016/j.burns.2010.09.003
https://doi.org/10.1097/00006534-196004000-00007
https://doi.org/10.1097/00006534-196004000-00007
https://doi.org/10.1097/00006534-196004000-00007
https://doi.org/10.1016/s0007-1226%2880%2990079-x
https://doi.org/10.1016/s0007-1226%2880%2990079-x
https://doi.org/10.1016/0007-1226%2874%2990068-x
https://doi.org/10.1016/0007-1226%2874%2990068-x
https://doi.org/10.1016/j.jcms.2018.09.023
https://doi.org/10.1016/j.jcms.2018.09.023
https://doi.org/10.1016/j.jcms.2018.09.023
https://doi.org/10.4103/ijdr.IJDR_544_16
https://doi.org/10.4103/ijdr.IJDR_544_16
https://doi.org/10.4103/ijdr.IJDR_544_16
https://doi.org/10.1097/GOX.0b013e3182980067
https://doi.org/10.1097/GOX.0b013e3182980067
https://doi.org/10.1097/GOX.0b013e3182980067
https://doi.org/10.7181/acfs.2019.00759
https://doi.org/10.7181/acfs.2019.00759
https://doi.org/10.7181/acfs.2019.00759
https://doi.org/10.1016/j.joms.2008.06.005
https://doi.org/10.1016/j.joms.2008.06.005
https://doi.org/10.1016/j.joms.2008.06.005


Ki SH et al. Prevention and treatment of microstomia 

114

flap. J Oral Maxillofac Surg 2008;66:2627-32.
43. Bai S, Li RW, Xu ZF, Duan WY, Liu FY, Sun CF. Total and near-

total lower lip reconstruction: 20 years experience. J Cranio-
maxillofac Surg 2015;43:367-72.

44. Chowchuen B. Modified bilateral neurovascular cheek flap: 
functional reconstruction of extensive lower lip defects. Plast 
Reconstr Surg Glob Open 2016;4:e721.

45. Sowa Y, Inafuku N, Kodama T, Morita D, Numajiri T. Medial 
upper lip vermillion reconstruction with a labial artery-based 
cross-lip vermillion flap. Plast Reconstr Surg Glob Open 2019; 
7:e2279.

46. Bo Q, Lu J, Wang Y, Hu Y, Tang S, Yang B. Application of local 
flaps in repairing total and near-total lower lip defects of young 
patients. J Craniofac Surg 2021;32:1860-3.

47. Hanasono MM, Langstein HN. Extended Karapandzic flaps 
for near-total and total lower lip defects. Plast Reconstr Surg 
2011;127:1199-205.

48. Parsel SM, Winters RD. Commissuroplasty. Oper Tech Otolar-
yngol Head Neck Surg 2020;31:33-7.

49. Tsao CK, Wan DC, Chen WF, Kao DS, Levi B. The commis-
sure-based triangular flap for lip revision following reconstruc-
tion of a through-and-through defect. J Plast Reconstr Aesthet 
Surg 2012;65:271-3.

50. Melvin OG, Hunt KM, Jacobson ES. Hyaluronidase treatment 
of scleroderma-induced microstomia. JAMA Dermatol 2019; 
155:857-9.

51. Min MS, Goldman N, Mazori DR, Guo LN, Vleugels RA, La-
Chance AH. Hyaluronidase injections for oral microstomia in 
systemic sclerosis and mixed connective tissue disease. JAMA 
Dermatol 2023;159:1393-5.

52. Gonzalez CD, Pamatmat JJ, Burningham KM, Yang M, Goff 
HW. OnabotulinumtoxinA improves oral aperture in patients 
with scleroderma: a small clinical trial. J Am Acad Dermatol 
2023;89:952-8.

53. Veliz Mendez S, Baeza M, Kramer Strenger S. Impression tech-
nique modification and oral contracture release surgery for orth-
odontic treatment in a patient with severe microstomia due to 
recessive dystrophic epidermolysis bullosa. Spec Care Dentist 
2023;43:689-95.

54. Kumar KA, Bhat V, Nair KC, Suresh R. Preliminary impression 
techniques for microstomia patients. J Indian Prosthodont Soc 
2016;16:229-33.

55. Dougherty ME, Warden GD. A thirty-year review of oral appli-
ances used to manage microstomia, 1972 to 2002. J Burn Care 
Rehabil 2003;24:418-31.

56. Florez NB. One piece static serial orthosis for gradual mouth 
opening. Burns Open 2021;5:176-9.

57. Pavez A, Tabilo N. Microstomia prevention tube. Burns Open 

2021;5:180-1.
58. Almeida TG, Ferreira AR, da Silva FS, Chaves CC, Assuncao 

BN, Martins PS, et al. Oral health education for systemic scle-
rosis patients: a booklet report. PEC Innov 2023;2:100154.

59. Koymen R, Gulses A, Karacayli U, Aydintug YS. Treatment of 
microstomia with commissuroplasties and semidynamic acryl-
ic splints. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2009;107:503-7.

60. Converse JM. The “over and out” flap for restoration of the 
corner of the mouth. Plast Reconstr Surg 1975;56:575-8.

61. Pribaz JJ, Meara JG, Wright S, Smith JD, Stephens W, Breuing 
KH. Lip and vermilion reconstruction with the facial artery 
musculomucosal flap. Plast Reconstr Surg 2000;105:864-72.

62. Zarem HA, Greer DM Jr. Tongue flap for reconstruction of the 
lips after electrical burns. Plast Reconstr Surg 1974;53:310-2.

63. Takato T, Ono I, Ebihara S, Matsumoto T. Reconstruction of 
the oral commissure. Oral Surg Oral Med Oral Pathol 1986;62: 
132-4.

64. Yamauchi M, Yotsuyanagi T, Yokoi K, Urushidate S, Yamashita 
K, Higuma Y. One-stage reconstruction of a large defect of the 
lower lip and oral commissure. Br J Plast Surg 2005;58:614-8.

65. Yokoo S, Tahara S, Tsuji Y, Nomura T, Hashikawa K, Hanagaki 
H, et al. Functional and aesthetic reconstruction of full-thick-
ness cheek, oral commissure and vermilion. J Craniomaxillofac 
Surg 2001;29:344-50.

66. Brusati R. Reconstruction of labial commissure by a sliding U-
shaped cheek flap. J Maxillofac Surg 1979;7:11-4.

67. Johns FR, Sandler NA, Ochs MW. The use of a triangular pedi-
cle flap for oral commisuroplasty: report of a case. J Oral Max-
illofac Surg 1998;56:228-31.

68. Takato T, Ohsone H, Tsukakoshi H. Treatment of severe micro-
stomia caused by swallowing of caustic soda. Oral Surg Oral 
Med Oral Pathol 1989;67:20-4.

69. Kilinc H, Dinc OG. Lower face reconstruction using the visor 
flap. J Craniofac Surg 2019;30:2522-5.

70. Siegert R, Weerda H. The history of lip reconstruction. Facial 
Plast Surg 1990;7:63-71.

71. Converse JM. Technique of elongation of the oral fissure and 
restoration of the angle of the mouth. In: Kazanjian VH, Con-
verse JM, editors. The surgical treatment of facial injuries. Wil-
liams & Wilkins; 1959. p. 795.

72. Friedlander AH, Zeff S, Sabin H. Cheiloplasty for the correction 
of microstomia secondary to an untreated burn. J Oral Surg 
1974;32:525-7.

73. Branch LG, David LR. Management of severe microstomia in 
a ten-week-old infant. J Craniofac Surg 2015;26:1609-10.

74. Cohen O, Morrison KA, Jacobson A, Levine J, Staffenberg DA. 
Free fibula flap for the treatment of agnathia in a 10-year-old 

https://doi.org/10.1016/j.joms.2008.06.005
https://doi.org/10.1016/j.jcms.2015.01.003
https://doi.org/10.1016/j.jcms.2015.01.003
https://doi.org/10.1016/j.jcms.2015.01.003
https://doi.org/10.1097/GOX.0000000000000680
https://doi.org/10.1097/GOX.0000000000000680
https://doi.org/10.1097/GOX.0000000000000680
https://doi.org/10.1097/GOX.0000000000002279
https://doi.org/10.1097/GOX.0000000000002279
https://doi.org/10.1097/GOX.0000000000002279
https://doi.org/10.1097/GOX.0000000000002279
https://doi.org/10.1097/SCS.0000000000007350
https://doi.org/10.1097/SCS.0000000000007350
https://doi.org/10.1097/SCS.0000000000007350
https://doi.org/10.1097/PRS.0b013e318205f3ce
https://doi.org/10.1097/PRS.0b013e318205f3ce
https://doi.org/10.1097/PRS.0b013e318205f3ce
https://doi.org/10.1016/j.otot.2019.12.008
https://doi.org/10.1016/j.otot.2019.12.008
https://doi.org/10.1016/j.bjps.2011.08.007
https://doi.org/10.1016/j.bjps.2011.08.007
https://doi.org/10.1016/j.bjps.2011.08.007
https://doi.org/10.1016/j.bjps.2011.08.007
https://doi.org/10.1001/jamadermatol.2019.0585
https://doi.org/10.1001/jamadermatol.2019.0585
https://doi.org/10.1001/jamadermatol.2019.0585
https://doi.org/10.1001/jamadermatol.2023.3893
https://doi.org/10.1001/jamadermatol.2023.3893
https://doi.org/10.1001/jamadermatol.2023.3893
https://doi.org/10.1001/jamadermatol.2023.3893
https://doi.org/10.1016/j.jaad.2023.04.069
https://doi.org/10.1016/j.jaad.2023.04.069
https://doi.org/10.1016/j.jaad.2023.04.069
https://doi.org/10.1016/j.jaad.2023.04.069
https://doi.org/10.1111/scd.12808
https://doi.org/10.1111/scd.12808
https://doi.org/10.1111/scd.12808
https://doi.org/10.1111/scd.12808
https://doi.org/10.1111/scd.12808
https://doi.org/10.4103/0972-4052.186400
https://doi.org/10.4103/0972-4052.186400
https://doi.org/10.4103/0972-4052.186400
https://doi.org/10.1097/01.BCR.0000095517.97355.98
https://doi.org/10.1097/01.BCR.0000095517.97355.98
https://doi.org/10.1097/01.BCR.0000095517.97355.98
https://doi.org/10.1016/j.burnso.2021.08.064
https://doi.org/10.1016/j.burnso.2021.08.064
https://doi.org/10.1016/j.burnso.2021.08.065
https://doi.org/10.1016/j.burnso.2021.08.065
https://doi.org/10.1016/j.pecinn.2023.100154
https://doi.org/10.1016/j.pecinn.2023.100154
https://doi.org/10.1016/j.pecinn.2023.100154
https://doi.org/10.1016/j.tripleo.2008.10.008
https://doi.org/10.1016/j.tripleo.2008.10.008
https://doi.org/10.1016/j.tripleo.2008.10.008
https://doi.org/10.1016/j.tripleo.2008.10.008
https://doi.org/10.1097/00006534-197511000-00022
https://doi.org/10.1097/00006534-197511000-00022
https://doi.org/10.1097/00006534-200003000-00007
https://doi.org/10.1097/00006534-200003000-00007
https://doi.org/10.1097/00006534-200003000-00007
https://doi.org/10.1097/00006534-197403000-00010
https://doi.org/10.1097/00006534-197403000-00010
https://doi.org/10.1016/0030-4220%2886%2990030-7
https://doi.org/10.1016/0030-4220%2886%2990030-7
https://doi.org/10.1016/0030-4220%2886%2990030-7
https://doi.org/10.1016/j.bjps.2004.12.008
https://doi.org/10.1016/j.bjps.2004.12.008
https://doi.org/10.1016/j.bjps.2004.12.008
https://doi.org/10.1054/jcms.2001.0249
https://doi.org/10.1054/jcms.2001.0249
https://doi.org/10.1054/jcms.2001.0249
https://doi.org/10.1054/jcms.2001.0249
https://doi.org/10.1016/s0301-0503%2879%2980006-5
https://doi.org/10.1016/s0301-0503%2879%2980006-5
https://doi.org/10.1016/s0278-2391%2898%2990874-6
https://doi.org/10.1016/s0278-2391%2898%2990874-6
https://doi.org/10.1016/s0278-2391%2898%2990874-6
https://doi.org/10.1016/0030-4220%2889%2990294-6
https://doi.org/10.1016/0030-4220%2889%2990294-6
https://doi.org/10.1016/0030-4220%2889%2990294-6
https://doi.org/10.1097/SCS.0000000000005997
https://doi.org/10.1097/SCS.0000000000005997
https://doi.org/10.1055/s-2008-1064666
https://doi.org/10.1055/s-2008-1064666
https://pubmed.ncbi.nlm.nih.gov/4525420/
https://pubmed.ncbi.nlm.nih.gov/4525420/
https://pubmed.ncbi.nlm.nih.gov/4525420/
https://doi.org/10.1097/SCS.0000000000001847
https://doi.org/10.1097/SCS.0000000000001847
https://doi.org/10.1097/SCS.0000000000009017
https://doi.org/10.1097/SCS.0000000000009017


https://doi.org/10.7181/acfs.2024.00276

115

with severe agnathia-otocephaly complex. J Craniofac Surg 
2023;34:e67-70.

75. Jin X, Teng L, Zhao M, Xu J, Ji Y, Lu J, et al. Reconstruction of 
cicatricial microstomia and lower facial deformity by win-
dowed, bipedicled deep inferior epigastric perforator flap. Ann 
Plast Surg 2009;63:616-20.

76. Manas RK, Chatterji SK. Management of post-electric burn 
microstomia by free radial artery forearm flap in a 1-year-old 
child. Indian J Plast Surg 2023;56:535-9.

77. Muhlbauer WD. Elongation of mouth in post-burn microsto-
mia by a double Z-plasty. Plast Reconstr Surg 1970;45:400-2.

78. Turan A, Tuncel U, Kostakoglu N. The use of single rhomboid 
flap in reconstruction of microstomia. Burns 2012;38:e24-7.

79. Sood R, Balledux J, Brenner K, Mlakar J. Reconstruction of the 
burned lip, mouth, and nose. In: Sood R, Achauer BM, editors. 
Achauer and Sood’s burn surgery: reconstruction and rehabili-
tation. W.B. Saunders-Elsevier; 2006. p. 200-17.

80. Ki SH, Jo GY, Yoon J, Choi MS. Reconstruction of microstomia 
considering their functional status. Arch Craniofac Surg 2020; 
21:161-5.

81. Berlet AC, Ablaza VJ, Servidio P. A refined technique for oral 
commissurotomy. J Oral Maxillofac Surg 1993;51:1400-3.

82. Kazanjian VH, Roopenian A. The treatment of lip deformities 
resulting from electric burns. Am J Surg 1954;88:884-90.

83. TerzIoglu A, Cigsar B, Aslan G. Surgical correction of micro-
stomia in a patient with scleroderma. Ann Plast Surg 2002;49: 
222-3.

84. Mehra P, Caiazzo A, Bestgen S. Bilateral oral commissurotomy 

using buccal mucosa flaps for management of microstomia: 
report of a case. J Oral Maxillofac Surg 1998;56:1200-3.

85. Osaki T, Kamino S, Murai N. Commissuroplasty using split 
dry lips: a case report. Cureus 2023;15:e35980.

86. Dang RR, El Abbadi S, Tsao CK. Commissuroplasty using the 
triangular cheek flap in patients with free flap reconstruction 
of through and through buccal defects. Head Neck 2023;45: 
1868-70.

87. Monteiro DI, Horta R, Silva P, Amarante JM, Silva A. A simple 
“fishtail flap” for surgical correction of microstomia. J Cranio-
fac Surg 2011;22:2292-4.

88. Ki SH, Chung DH, Park TJ. Reconstruction of squamous cell 
carcinoma on oral commissure with hatchet-shaped flap. J Cra-
niofac Surg 2024;35:e359-61.

89. Demir Y, Latifoglu O, Yavuzer R, Atabay K. Oral commissure 
reconstruction with split masseter muscle transposition and 
cheek skin flap. J Craniomaxillofac Surg 2001;29:351-4.

90. Sadrimanesh R, Hassani A, Vahdati SA, Chaghari H, Sadr-Es-
hkevari P, Rashad A. Freeman-Sheldon syndrome: combined 
surgical and non-surgical approach. J Craniomaxillofac Surg 
2013;41:397-402.

91. Patil S, Raj AT, Sarode SC, Sarode GS, Menon RK, Bhandi S, et 
al. Prosthetic rehabilitation of microstomia patients: a system-
atic review of published case reports and case series. J Con-
temp Dent Pract 2019;20:508-15.

92. Konas E, Aliyev A, Tuncbilek G. Congenital maxillomandibu-
lar syngnathia: a new management technique using distraction 
techniques. J Craniofac Surg 2015;26:e68-70.

https://doi.org/10.1097/SCS.0000000000009017
https://doi.org/10.1097/SCS.0000000000009017
https://doi.org/10.1097/SAP.0b013e3181955c9f
https://doi.org/10.1097/SAP.0b013e3181955c9f
https://doi.org/10.1097/SAP.0b013e3181955c9f
https://doi.org/10.1097/SAP.0b013e3181955c9f
https://doi.org/10.1055/s-0043-1776008
https://doi.org/10.1055/s-0043-1776008
https://doi.org/10.1055/s-0043-1776008
https://doi.org/10.1097/00006534-197004000-00017
https://doi.org/10.1097/00006534-197004000-00017
https://doi.org/10.1016/j.burns.2012.05.020
https://doi.org/10.1016/j.burns.2012.05.020
https://doi.org/10.7181/acfs.2020.00220
https://doi.org/10.7181/acfs.2020.00220
https://doi.org/10.7181/acfs.2020.00220
https://doi.org/10.1016/s0278-2391%2810%2980151-x
https://doi.org/10.1016/s0278-2391%2810%2980151-x
https://doi.org/10.1016/0002-9610%2854%2990444-4
https://doi.org/10.1016/0002-9610%2854%2990444-4
https://pubmed.ncbi.nlm.nih.gov/12187361/
https://pubmed.ncbi.nlm.nih.gov/12187361/
https://pubmed.ncbi.nlm.nih.gov/12187361/
https://doi.org/10.1016/s0278-2391%2898%2990771-6
https://doi.org/10.1016/s0278-2391%2898%2990771-6
https://doi.org/10.1016/s0278-2391%2898%2990771-6
https://doi.org/10.7759/cureus.35980
https://doi.org/10.7759/cureus.35980
https://doi.org/10.1002/hed.27386
https://doi.org/10.1002/hed.27386
https://doi.org/10.1002/hed.27386
https://doi.org/10.1002/hed.27386
https://doi.org/10.1097/SCS.0b013e318232a5e6
https://doi.org/10.1097/SCS.0b013e318232a5e6
https://doi.org/10.1097/SCS.0b013e318232a5e6
https://doi.org/10.1097/SCS.0000000000010108
https://doi.org/10.1097/SCS.0000000000010108
https://doi.org/10.1097/SCS.0000000000010108
https://doi.org/10.1054/jcms.2001.0243
https://doi.org/10.1054/jcms.2001.0243
https://doi.org/10.1054/jcms.2001.0243
https://doi.org/10.1016/j.jcms.2012.11.004
https://doi.org/10.1016/j.jcms.2012.11.004
https://doi.org/10.1016/j.jcms.2012.11.004
https://doi.org/10.1016/j.jcms.2012.11.004
https://doi.org/10.5005/jp-journals-10024-2548
https://doi.org/10.5005/jp-journals-10024-2548
https://doi.org/10.5005/jp-journals-10024-2548
https://doi.org/10.5005/jp-journals-10024-2548
https://doi.org/10.1097/SCS.0000000000001239
https://doi.org/10.1097/SCS.0000000000001239
https://doi.org/10.1097/SCS.0000000000001239

