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Abstract
Background: Systemic sclerosis is a multisystem auto-inflammatory disease-causing fibrosis in the skin and internal organs. A frequent 
complication of systemic sclerosis is the limited mouth opening (LMO), a difficult-to-treat condition with only a few treatment options 
available. Aims and Objectives: The aim of this study was to evaluate the response of fractional carbon dioxide (CO2) laser resurfacing 
in LMO associated with systemic sclerosis. Materials and Methods: This was a hospital-based prospective study in which diagnosed 
cases of systemic sclerosis were taken. Patients who had significant LMO and who gave informed consent were included in the study. 
Fractional CO2 laser treatment was performed in the perioral area. Patients were assessed at baseline, after three and six sessions, and 
3 months after the last session. Assessment was done by measurement of the interincisor distance (IID) using a ruler and calculation 
of the mouth handicap in systemic sclerosis (MHISS) scale. Results: Improvement in IID occurred 3 months after the first session with 
a mean gain of +5 mm (range 2–7). At 6 months, a mean gain of +8.5 mm (range 7–10) in IID was observed (P < 0.001). The MHISS 
score decreased by a mean of 14 (range 11–17) (P < 0.001). All patients showed improvement of mouth opening, which allowed the 
patients to have better phonation and the patients were able to have proper dental care posttreatment in the form of brushing of teeth 
and other dental procedures. The adverse effects noted in these patients included erythema that resolved spontaneously or after icing 
posttreatment. Other adverse effects noted were stinging and burning sensations that were mild and transient. Conclusion: Fractional 
CO2 laser forms a safe, effective, and well-tolerated treatment modality for improvement of LMO in systemic sclerosis. Limitations: 
The limitations of this study were less number of patients and no long-term follow-up.
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Introduction
Scleroderma, also called systemic sclerosis (SSc), is 
derived from the Greek words skleros (hard or indurated) 
and derma (skin). It was initially defined by Hippocrates, 
but a detailed description was given by Carlo Curzio.[1] It 
is divided into two groups: limited cutaneous and diffuse 
cutaneous disease.[2] Limited cutaneous SSc (lcSSc) is 
characterized by thickening of the skin distal to the 
elbows. The internal organ involvement in this type is less 
severe. Diffuse cutaneous SSc (dcSSc) is characterized by 
involvement of skin proximal to the elbows and knees in 
addition to distal area involvement. It is associated with 
more severe organ damage.[3]

Autoantibodies in SSc are produced as a result of immune 
system activation. This helps in classifying the type of 
disease and in determining the prognosis. Autoantibodies 
against topoisomerase I  (Topo I, ATA, and Scl-70) are 
more often observed in patients with dcSSc. They are 
associated with pulmonary complications and digital 
ulcers.[4] In lcSSc, anti-centromere antibodies (ACAs) are 
commonly found and they are associated with increased 
risk of pulmonary fibrosis and pulmonary hypertension. 
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Other antibodies detected in patients with dcSSc are the 
ones against RNA polymerase III, which carries a higher 
risk of a renal crisis.[4,5] Less-frequent antibodies include 
antibodies against fibrillarin (anti-U3RNP) and against 
Th/To (anti-Th). These antibodies are characteristic of 
lcSSc.[4-6]

SSc presents with a number of complications. The 
complications are divided into cutaneous and visceral. 
Internal organ complications are common in patients 
with SSc, and involve pulmonary, renal, gastrointestinal, 
cardiac, and musculoskeletal systems. SSc can affect the 
lung parenchyma leading to interstitial lung disease and 
the pulmonary blood vessels causing pulmonary arterial 
hypertension.[7,8] It also causes complications such as 
scleroderma renal crisis and cardiac complications. 
Cutaneous complications include Raynaud’s 
phenomenon, digital ulcers, pitted scars, telangiectasias, 
and calcinosis cutis.

Facial skin thickening can occur with the limited cutaneous 
and diffuse cutaneous subsets and leads to difficulty 
in opening the mouth. Approximately 70% of cases of 
progressive SSc show involvement of the head and neck 
region.[9] Limited mouth opening (LMO) occurs as a result 
of fibrosis and interferes with mastication, phonation, and 
dental care. Basic oral hygienic care becomes difficult.[10,11] 
Severe LMO is defined by an interincisal distance (IID) 
<30 mm.[12] There are a few options available for the 
treatment of LMO in SSc. In some studies, autologous fat 
transplantation and autologous adipose-derived stromal 
cells (ADSCs) injection into the perioral region have been 
used.[13] Various forms of laser therapy have been tried. 
Intense pulsed laser (IPL) has also been shown to help 
improve microstomia that is associated with scleroderma.[14] 
It has been observed that IPL leads to increase dermal 
mobility around the mouth area and leads to a significant 
posttreatment improvement in the IID. Few studies have 
shown the role of fractional CO2 laser in LMO in SSc. In 
view of the paucity of literature on this effective treatment 
in SSc, we designed this study to find out the role of 
fractional CO2 in LMO associated with SSc.

Materials and Methods
This was a hospital-based prospective study in which 
diagnosed cases of SSc were recruited and studied over 
a period of 2 years from March 2018 to February 2020. 
Ethical clearance from the institutional ethical committee 
was taken before starting the study. The diagnosis was 
made based on clinical features, skin biopsy, dermoscopy, 
and other relevant tests. The patients were classified 
as cases of SSc based on ACR/EULAR criteria.[15] 
Modified Rodnan skin score (MRSS) of each patient was 
calculated.[16] Patients who had significant LMO and who 
gave written consent after they were explained the whole 
treatment protocol were included in the study. Patients 
having a past or present history of photosensitivity, 
pregnant and lactating females, and patients receiving 

Table 1: Mouth handicap in systemic sclerosis (MHISS) scale[16]

Never Rarely Occasionally Often Always
1. I have difficulties opening my mouth 0 1 2 3 4

2. I have to avoid certain drinks (sparkling, alcohol, acidic) 0 1 2 3 4

3. I have difficulties chewing 0 1 2 3 4

4. My dentist has difficulties taking care of my teeth 0 1 2 3 4

5. My dentition has become altered 0 1 2 3 4

6. My lips are retracted and/or my cheeks are sunken 0 1 2 3 4

7. My mouth is dry 0 1 2 3 4

8. I must drink often 0 1 2 3 4

9. My meals consist of what I can eat and not what I would like to eat 0 1 2 3 4

10. I have difficulties speaking clearly 0 1 2 3 4

11. The appearance of my face is modified 0 1 2 3 4

12. I have trouble with the way my face looks 0 1 2 3 4

Figure 1: Fractionated grid imprints immediately postprocedure
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other anti-fibrotic treatment modalities were excluded 
from the study.

Fractional CO2 laser ([Cis F1 Sellas Primium CO2 laser 
manufactured by DINONA, South Korea], with 600 
W of  power and a wavelength of  10,600 nm) treatment 
was performed in all patients in the perioral area. 
Treatment was carried out under topical local anesthesia 
(combination of  7% lidocaine and 7% tetracaine). Saline-
soaked gauze was placed in the mouth between teeth 
and lips to prevent accidental teeth burns. Fractional 
CO2 laser in the moving mode with F100 handpiece 
was used. Spot density taken was 81–100, in scattered 
form. Fluence used was from 8 mJ/cm2, increased by 
1–2 mJ/cm2 at each session. The patients were given two 
to three passes, each pass without overlapping the spot 
[Figure 1]. Six laser sessions were performed at intervals 
of  4 weeks between sessions. Patients were assessed 
at baseline, after three and six sessions, and 3  months 
after the last session. Assessment was performed by 
measurement of  the IID using a ruler and calculation 
of  the mouth handicap in SSc (MHISS) scale [Table 1].

Statistical analysis
It was done using Student’s t test. For comparison of 
categorical data such as sex and residence, chi-square test 

was used. A value of P < 0.05 was considered statistically 
significant.

Results
Fifteen female SSc patients received laser treatment 
for LMO. The mean age was 52.8 years (range 40–65). 
The Fitzpatrick skin types varied from III to V.  The 
duration of  disease was at least 10 years in all patients. 
The demographic and clinical characteristics of  patients 
are summarized in Table 2. The patients did not receive 
more than one immunosuppressant therapy during or in 
the 12 months prior to laser treatment. Other modalities 
such as physical therapy or stretching exercises to 
improve mouth opening were also not performed during 
the follow-up period or in the 12  months prior to 
treatment. The initial mean IID and MHISS scores were 
24.06 mm and 25, respectively [Figures 2 and 3].

In all patients, an improvement in IID was observed 3 months 
following the first CO2 laser session with a mean gain of +4.8 mm 
[Figures 4 and 5]. At 6  months, the mean gain in IID was 
+2.7 mm, and at 9 months the gain was +2.2 (P < 0.001). The 
MHISS score was evaluated in patients and improved by a mean 
of –8 at 3 months and –6 at 6 months (P < 0.001). All patients 
showed an improvement in mouth opening, lip flexibility, better 
phonation and mastication, and easier dental care. There was 

Figure 2: Limited mouth opening and lip retraction at baseline 
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an improvement in radial furrowing posttreatment [Figures 6 
and 7]. The MHISS and IID of patients at various follow-ups 
are given in Tables 3 and  4.

Discussion
Our study was designed to determine the role of fractional 
CO2 laser for improvement of mouth opening in SSc. In 
our study, we found that the MHISS score improved and 
IID distance increased in patients post laser treatment. 
Patients had better phonation and dental care became 
easier after treatment.

Skin fibrosis develops in almost all patients of SSc. Skin 
fibrosis leads to typical “mauskopf appearance,” which is 
characterized by inability to retract the lower eyelids in 
patients with progressive disease(Ingram’s sign), reduced 
mouth aperture and sclerosis of the frenulum, radial 
furrowing around the mouth and atrophy of nasal alae 
which leads to pinched appearance of the nose.

In SSc, skin fibrosis occurs as a result of fibroblast 
activation. When the fibroblasts from the lesional skin of 
SSc patients are explanted in vitro, they show increased 
synthesis of collagen and fibronectin. Constitutive 
production of cytokines and chemokines and spontaneous 
myofibroblast transdifferentiation has also been seen..[17-19]

The CO2 laser was one of  the earliest of  laser systems 
used in dermatology. It is not pigment-selective and 
targets both pigmented and non-pigmented skin lesions. 
The chromophores for this laser are intracellular and Figure 3: Difficulty in opening the mouth at baseline 

Figure 4: Increase in mouth opening, reduction in lip retraction, and radial furrowing after three sessions
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extracellular water. The wavelength emitted is 10,600 nm. 
CO2 laser surgery is a tissue-selective process as only the 
target tissue is ablated and surrounding normal tissue 
is minimally involved.[20] The laser delivers high fluence 
with a small spot diameter that produces pixels of 
skin damage measuring less than 500 mm in diameter. 
There is no harm to surrounding tissues and recovery 
is also rapid, occurring within 24–48 h.[21] There is 
formation of  controlled zones of  thermal heating and 
tissue damage, which are surrounded by spared areas 

of  viable epidermis and dermis. This viable area allows 
rapid repair of  the microthermal zones. High-speed 
pulse energies deposit microthermal zones in the skin in 
random patterns.[22]

Comstedt et al.[23] performed a study in which four patients 
with SSc having LMO were treated with IPL. The patients 
included in this study experienced softening of the perioral 
skin with improvement in daily functions. The only side 
effects seen were transient erythema and edema.

Bennani et al.[24] reported in their study that CO2 laser 
treatment of  severe LMO in SSc patients was connected 
with significant improvement in the mouth opening. 
The improvement was seen 3  months after the first 
laser session and further improvement was observed at 
1 year.

Figure 5: Improvement in mouth opening and interincisor distance after three sessions

Figure 6: Radial farrowing at baseline

Table  2: Demographic, clinical, and therapeutic 
characteristics of patients
Patient characteristic Mean value
Age 52.8 years

Phototype III–IV

Duration of disease >10 years

Modified Rodnan score (0–51) 15 (range 10–20)

Concurrent systemic disease Hypertensive, diabetes (two patients)
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In our study, we found a significant improvement in mouth 
opening in patients after treatment. The adverse effects 
noted in these patients included erythema that resolved 
spontaneously or after icing posttreatment. The other 
adverse effects noted were stinging and burning sensation, 
which were mild and transient. A significant improvement 
in mouth opening 3  months after the first laser session 
(mean +4.8 mm vs. baseline) was observed with further 
improvement observed at 6  months (mean +2.7 mm vs. 
baseline) and 9 months (+2.2 vs. baseline). This improvement 
was clinically significant and resulted in a reduction of 
mouth handicap as evaluated by the MHISS score.

Conclusion
Fractional CO2 laser forms a safe, effective, and well-tolerated 
treatment modality for improvement of LMO in SSc.
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