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Abstract
BACKGROUND
Oral lichen planus (OLP) is a chronic inflammatory disorder, and it can affect
normal oral function. The conventional treatments for OLP are not always
effective, and relapse easily occurs. Therefore, treatment of OLP is difficult and
challenging. In this study, we evaluated over a long period the clinical efficacy of
surgical excision and acellular dermal matrix (ADM) grafting in patients with
refractory OLP.
CASE SUMMARY
Eleven patients with refractory OLP underwent a standardized protocol of
surgical excision and ADM grafting. The condition of the area of the grafted
wound, the intraoperative maximum mouth opening, pain, and clinical healing
were assessed at postoperative follow-up visits. All patients had a flat surgical
area with similar mucosal tissue coverage and local scar formation. Patients had
no irritation and pain in their mucous membranes when eating acidic and spicy
food. All patients’ mouth openings returned to normal within 2-6 mo after
surgery. During follow-up, none of the patients had recurrence of OLP after
surgery. The longest follow-up was 11 yr and the shortest was 6 mo, and none of
the patients relapsed during follow-up.
CONCLUSION
Surgical excision and ADM grafting could be an effective method to treat
refractory OLP.
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Core Tip: We report 11 patients with oral lichen planus who were treated with
medication but with poor efficacy, and relapse easily occurred. In order to relieve pain
and avoid malignant transformation, we removed the lesions surgically and repaired
the postoperative mucosal defect with acellular dermal matrix. The postoperative effect
was good, the pain disappeared, and the degree of mouth opening returned to normal.
No immunological rejection or recurrence of oral lichen planus was seen during
follow-up of 6 mo to 11 yr.
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INTRODUCTION
Lichen planus is a chronic inflammatory disease. It usually involves skin, nails, scalp,
and oral and genital mucous membranes[1]. Oral lichen planus (OLP) is found in the
oral mucosa, tongue, and gingiva. The oral mucosa is often the only site of damage. It
can present as symmetrical and bilateral[1]. The prevalence of OLP is 0.5%-2.6% of the
population[2]. It can occur at any age but mainly affects middle-aged and elderly
women.
The clinical presentation of OLP involves a range of asymptomatic to symptomatic
lesions. Based on the clinical presentation, OLP can be divided into six types: Reticular,
popular, plaque, erosive, atrophic, and ulcerative[3]. Asymptomatic patients have no
need for any intervention or treatment, but patients should be checked regularly with
a follow-up every 4-6 mo. Patients should come to the hospital for examination and
treatment immediately when any symptoms occur[4]. Many patients have obvious
symptoms, such as oral discomfort, sensitivity to spicy and acidic foods, a painful
and/or burning sensation of the oral mucosa, ulcer, and bleeding. Sometimes, oral
pain can limit oral function, such as mouth opening, eating, speaking, and
swallowing[5].
OLP is associated with the immune system, but its exact etiology is unknown. It is
probably a multifactorial process with various triggers, such as mechanical,
psychological, and electrochemical factors. Overwork, stress, anxiety, and other factors
play a significant role in the initiation of OLP. The World Health Organization
classified OLP as a potentially premalignant lesion, and it can convert into squamous
cell carcinoma[6]. Therefore, the treatment of OLP is gaining more attention. OLP is
often not fully curable and is prone to relapse making its treatment challenging. The
conventional conservative treatments for OLP include conservative drug therapy
(steroids, retinoids, immunosuppressants, and herbal remedies) and some novel
therapies (cryosurgery and photodynamic therapy).
Corticosteroids are the drugs of choice for treatment of OLP[4]. Topical treatment is
generally preferred, but systemic agents are indicated if lesions are disseminated and
when topical therapies are not effective. A frequent topical treatment is 0.1%
triamcinolone acetonide ointment three times daily[7]. The dose of systemic steroids
must be individualized according to the severity of the lesion, the patient’s weight,
and response to treatment. For example, with a short course of corticosteroids such as
prednisolone, the drug should be administered at 0.5-1.0 mg/kg of the patient’s body
weight per day[8]. However, systemic or topical application of corticosteroids does not
always work well, and adverse effects include oral candidiasis, smarting sensation in
the mouth, gingival tenderness, insomnia, mood swings, fatigue, water retention, and
adrenal suppression[9].
Topical retinoids were recommended as a second-line treatment for OLP by the
consensus of the World Workshop in Oral Medicine IV[10]. Topical retinoids have some
adverse effects, and they can induce high serum levels of triglycerides and liver
enzymes[11]. The anti-inflammatory and immunomodulatory activities of
immunomodulators have led to consideration of their use in OLP[12]. From the trials
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comparing cyclosporine with topical steroids, we found that cyclosporine did not
provide additional benefit to steroids, and results were comparable[13]. However,
because of its high cost and adverse effect of burning sensation, it is not considered
superior to topical steroids[11]. Long-term levamisole can lead to liver damage,
agranulocytosis, and encephalitis and is not suitable for long-term use[10].
Tacrolimus is effective in treating lichen planus. The most common side effects of
topical tacrolimus are transient burning, pruritus at the site of application, and ease of
relapse[10]. Curcumin is a Chinese herbal extract. It demonstrates antioxidant, antiinflammatory, antimicrobial, and anticarcinogenic activities[14]. Curcumin has different
effects on various oral diseases. Kia et al[15] found that curcumin can reduce the size of
lesions and pain. However, the clinical use of curcumin has some shortcomings
including its low solubility, high rate of metabolism, and low bioavailability[16].
Traditional Chinese medicine (TCM) can be used to coordinate the whole body and
regulate the functions of qi and blood. According to TCM, OLP is mainly caused by
anxiety, dampness, heating and fire, inflammation, Yin blood deficiency, or liver and
kidney Yin deficiency. Therefore, treatment of this disease should be based on the
principles of harmonizing liver and spleen, regulating qi-flowing for strengthening
spleen, dispersing stagnated liver qi for relieving qi stagnation, and clearing heat-fire.
As widely known, TCM is reported to be safe and beneficial[17]. However, TCM is not
as effective as corticosteroids, and its effects are relatively slow. Therefore, it cannot be
used as a corticosteroid replacement and can only be an adjuvant drug[18].
Photodynamic therapy is selectively toxic to damaged tissue, including
inflammation and cancer, causing cell damage and membrane lysis, while it is
harmless to healthy tissue[19]. However, it has some adverse effects, including burning
sensation and swelling, and it is not as effective as corticosteroids[20]. Therefore,
photodynamic therapy is used as an adjunctive therapy. Cryosurgery and laser
surgery of the oral lesions have the main drawback in that the entire lesion cannot be
histologically examined[21].
Given the long treatment cycle of the above treatment methods, it is not easy to
completely eradicate OLP and it is easy to relapse. Therefore, surgical treatment is an
alternative. Some researchers have tried to use surgical excision of OLP using mucosal
advancement flaps[22], skin grafts[23], or platelet-rich fibrin (PRF) membranes[24] to repair
the defect after surgical resection. We performed surgical excision and repaired
mucosal defects with acellular dermal matrix (ADM) and achieved a satisfactory
outcome.

CASE PRESENTATION
Chief complaints
Eleven patients came to the Stomatology Department of our hospital for treatment
because of burning sensation in the mouth and limited opening of the mouth for
several years (the specific duration is shown in Table 1).

History of present illness
The patients had mucosal pain and limited mouth opening for several years before
admission. All had received local corticosteroids (0.1% triamcinolone ointment three
times daily). Four patients were treated with 0.1% tretinoin ointment three times daily.
A mouth rinse with 5 mL 0.1% cyclosporin gargle three times daily was used in three
patients (Table 1). However, the efficacy was poor, and relapse was easy.

History of past illness
All had a history of systemic disease (Table 1). Among them, eight suffered from
hypertension, four from diabetes mellitus, and three from chronic hepatitis; all of
which were well controlled with nifedipine, metformin, and entecavir, respectively.

Personal and family history
None of the patients had a history of drug allergies or genetic diseases.

Physical examination
The patients’ vital signs were normal. Oral examination revealed white lesions within
the area of erosion, congestion, ulcer, conscious pain, pain stimulation, easy bleeding,
and white bands with radial texture around the lesion (Figure 1). All lesions occurred
on the buccal side. Two cases were bilateral and nine were unilateral.
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Table 1 Description of patients with oral lichen planus
Patient

Sex Age in yr

Duration of LP in yr

Systemic disease

Previous treatment

Previous relapse time in yr

1

F

56

4

Hypertension

CT

2

2

F

48

3

Hypertension

CT, tretinoin

1

3

F

60

5

Hypertension

CT

2

4

F

59

4

Chronic hepatitis

CT

1.5

5

F

55

4.5

Diabetes mellitus

CT

1

6

F

40

2.5

Hypertension

CT, tretinoin

1

7

F

65

4

Hypertension; diabetes mellitus

CT, ciclosporin

1.2

8

M

59

3

Hypertension; chronic hepatitis

CT, tretinoin

1

9

M

60

3.5

Diabetes mellitus

CT, ciclosporin

1.5

10

M

65

5

Hypertension; chronic hepatitis

CT, tretinoin

2.5

11

M

56

3.5

Hypertension

CT

1

CT: Corticosteroid; F: Female; LP: Lichen planus; M: Male.

Figure 1 Clinical appearance. The lesion area of the right buccal lesion was about 4 cm × 3 cm, with white lesions within the area of erosion, congestion, and
ulceration.

Laboratory examinations
All patients had different degrees of elevated white blood cells. Liver and renal
functions as well as thyroid function were normal (except for four patients with
chronic hepatitis). The levels of aspartate aminotransferase in Patients 4, 8, 10, and 11
were 45, 51, 42, and 45 U/L, respectively. The normal range is 0-40 U/L. The fasting
blood glucose levels of patients 5, 7, and 9 were 6.89, 7.60, and 7.30 mmol/L,
respectively.

Imaging examinations
The mucous membrane presented with chronic inflammation. The squamous
epithelium was highly hyperplastic and hyperkeratinized with local mild dysplasia.
Hydropic degeneration of the basal epithelial cells, unclear basement membrane
structure, and prominent infiltration of band-like subepithelial lymphocytes and
plasma cells were noted, and the lesions were not malignant (Figure 2).

FINAL DIAGNOSIS
The final diagnosis was OLP based on clinical and pathological examinations.
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Figure 2 Histopathological analysis revealed hyperepithelialization, hydropic degeneration of the basal cells, unclear basement
membrane structure, and infiltration of banded subepithelial lymphocytes and plasma cells. All pathological diagnoses were inclined to be lichen
planus, and the lesions were not malignant. Scale bar: 100 mm.

TREATMENT
The efficacy of previous treatments for OLP has been poor, and relapse has been easy.
Therefore, surgical treatment was recommended to the patients. The patients agreed
and gave signed informed consent. Surgical excision was performed and mucosal
defects were repaired with ADM (Yantai Haiao Biotechnology Ltd., China).
Tracheal intubation was performed under general anesthesia. After disinfection of
the mouth, we exposed the lesion area. The lesion margin was marked with methylene
blue, followed by local injection of 2% lidocaine anesthesia. We used the no. 15 circular
blade to remove the lesion along the methylene blue line (Figure 3). The excised tissues
were sent for pathological examination. The diagnostic results were consistent with the
preoperative pathological diagnosis. An electrotome was used for hemostasis and
normal saline for rinsing. ADM was washed with normal saline three times and
trimmed appropriately with the tissue surface facing the wound and placed on the
wound surface. ADM edge and mucosal defect edge were sutured with 3-0 Vicryl
(Figure 4). The iodoform yarn strips were packed and placed above the ADM, and the
wound sutures were divided into four anti-wrapping and pressurizing strands
(Figure 5). The stiches and the compressive pack were removed 9 d after surgery.
Patients were instructed to consume a liquid or semisolid diet (food items that could
be swallowed directly) after surgery. Patients received broad-spectrum antibiotics and
analgesics for 5-7 d (oral amoxicillin 500 mg every 8 h, oral ibuprofen 400 mg every 812 h, if needed).
Postoperative follow-up was conducted by the same investigator at 9, 15, 30, 60, and
90 d to evaluate the postoperative clinical efficacy according to pain, intraoperative
maximum mouth opening, and complete healing time. The pain severity of each
patient was measured by the visual analog scale (0-10). Grade 0 indicated painlessness
and grade 10 represented the most severe kind of perceptible pain. Wound healing
time is a traditional index to evaluate wound healing, which is defined as complete
epithelialization[24].

OUTCOME AND FOLLOW-UP
The condition of the area of the grafted wounds, maximum mouth opening, pain, and
clinical healing were assessed at postoperative follow-up visits (Table 2). In most
patients, mouth opening was limited due to mild postoperative reactive pain and
edema 3 d after the operation. The pain was relieved 9 d after the operation. A
depression was found in the surgical area. Patients were advised to have a light diet
that was fluid or semifluid and avoid mechanical stimulation to protect the wound
and check it regularly after surgery. At 15 d after surgery, the wound was extensively
vascularized without swelling or infection. One month after the operation, the surgical
area was flat with similar mucosal tissue covering and local scar formation, and the
degree of mouth opening gradually recovered. After 6 mo, the transplanted area
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Table 2 Evaluation of pain, maximum mouth opening and complete healing
Postoperative day

VAS

MMO in cm

Patients with complete healing, n (%)

0

3.5

2.1

-

9

0.8

2.8

-

15

0.2

3.3

2 (18)

30

0

3.5

10 (91)

60

0

3.7

11 (100)

90

0

3.8

11 (100)

MMO: Maximum mouth opening; VAS: Visual analog scale.

Figure 3 The entire layer of the mucosa lesions was removed, to a depth down to the muscular layer.

Figure 4 Acellular dermal matrix was sutured to the edges of the mucosa with 3-0 Vicryl after local excision.

remained stable. All patients’ mouth openings returned to normal within 2-6 mo after
surgery (Figure 6). During follow-up, no patients had recurrence of OLP after surgery.
The longest follow-up was 11 yr, and the shortest was 6 mo. None of the patients
relapsed during follow-up. Overall, surgical results were satisfactory in all cases
during follow-up. For long-term results, we need more patients to be followed up over
the long term.
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Figure 5 The iodoform yarn strips were packed and placed above the acellular dermal matrix, and the wound sutures were divided into
four anti-wrapping and pressurizing strands.

Figure 6 The surgical area was flat with similar mucosal tissue covering and local scar formation. The degree of mouth opening returned to
normal. The transplanted area remained stable.

DISCUSSION
Surgical excision of OLP is considered an effective treatment for isolated plaques or
nonhealing erosions[10]. Moss and Harman were the first to perform surgical resection
of ulcerative lichen lesions in the hands and feet and used skin grafts to repair the
defect after surgical resection[23]. The disadvantage of applying a skin graft is that it can
cause secondary trauma and increase patient pain. Kim et al[22] performed surgical
resection of lip lesions with the application of mucosal flaps, which recovered
completely after 6 mo. At 17 mo after surgery, no distortion of the lip was noted.
However, preparation of the mucosal flap for secondary surgery, formation of new
wounds, and increased pain may cause deformity in the donor site. Pathak et al[24]
performed surgical resection of oral mucosal lesions and used PRF membrane
transplantation to treat oral mucosal lesions and achieved a satisfactory result. PRF
membranes are fibrin scaffolds, which have entrapped platelets that release various
growth factors and cytokines to promote wound healing. However, the preparation of
PRF requires additional equipment for rapid centrifugation to prevent platelet
dissolution, and it is unsuitable for the reconstruction of full-thickness defects[24].
ADM is a xenogenous biomaterial. The preparation of ADM is a sterile process that
removes cells from the epidermis and dermis, leaving behind dermal matrix
components containing collagen fibers, elastin, proteoglycan, and intact vascular
scaffolds[25]. As the cells are removed, infection and immune rejection are not common.
ADM can generate new angiogenesis, which makes it more resistant to infection[26].
ADM grafts are largely integrated into tissue and eventually remodeled. It can
produce better color and tissue and integrate well into adjacent tissue[27]. ADM is safe,
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and it is easy to trim, sew, and use. It eliminates donor sites, avoids second operations
and associated morbidity, and reduces postoperative discomfort and complications.
However, the main disadvantage is the high cost. ADM has been utilized in a wide
range of oral and maxillofacial surgery, such as correcting soft and hard tissue
defects[28], immediate implant[29], and oronasal fistula repair in patients with cleft
palate[30]. The results obtained with acellular dermal grafts show that the surgical
procedures performed with ADM grafts have an optimistic therapeutic effect in
clinical practice.
Based on the above findings, we tried to use ADM repair of OLP after surgical
removal of the defect. The patients recovered almost completely after surgery, eating
acidic and spicy food without sensitivity or irritation, and mouth opening was normal
or slightly restricted. The transplantation area remained stable, and no recurrence was
observed during follow-up of 6 mo. Compared with the above surgical defect repair
method, it does not cause secondary trauma, saves operation time, and reduces patient
pain. Moreover, ADM is safe, avoids immune rejection, and does not cause functional
disorders such as contracture and mouth opening limitation.

CONCLUSION
Surgical intervention is an effective treatment for OLP, especially in patients with
significant clinical symptoms, persistent recurrence, or failure to respond to
medication. For such patients, we first used surgical excision of the lesion, and the
ADM was used to repair the defect. There is no similar report in the English literature.
These cases showed good results during follow-up of 6 mo to 11 yr. For long-term
results, we need more patients to be followed up over the long term.
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