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        Abstract


        Introduction


        Fraser syndrome is one of the rare congenital anomalies occurring when fingers or toes, and eyelid formation fail to separate during pregnancy. The purpose of this paper is to report the results of laryngeal and voice evaluation in a patient with Fraser syndrome.


        Case description


        The case is an eleven-years-old girl with Fraser syndrome who underwent laryngeal examination with laryngoscopy and also auditory-perceptual and acoustic voice characteristics evaluations. The results of the laryngoscopy showed that the vocal folds are webbed and most of the anterior-posterior part of the vocal folds is connected. Only one cleft on the posterior part of the larynx is exist which is the child's breathe performed through it. The results of the auditory-perceptual evaluation of the voice using the GRBAS scale showed that the grade of voice disorder, asthenicity, and strain of the child's voice are very severe. Also, the results of the acoustic voice evaluations showed that the acoustic characteristics of the child's voice are outside of the normal range, and most of the time, the child's speech is voiceless, and the speech produced by the person is like whispering.


        Conclusions


        This report indicated that laryngeal web in Fraser syndrome can cause most negative effects on the auditory-perceptual and acoustic characteristics of the person's voice. Therefore, these patients need to be evaluated by visual assessment of the larynx, auditory-perceptual and acoustic assessment of voice.
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        Introduction


        Fraser syndrome is one of the rare congenital anomalies occurring when fingers or toes, and eyelid formation fail to separate during pregnancy [1]. So far, few cases (less than 200 cases) with this anomaly have been reported [2,3]. Syndactyly syndrome that characterized by webbing of fingers and toes are more likely than Fraser syndrome, however, webbed fingers or toes may be present in both Fraser and syndactyly syndromes [1,4]. The incidence rate of syndactyly syndrome is not completely clear but is estimated at about 1 per 2000 or 3000 live births [4]. In these two genetic disorders, during normal fetal growth, the fingers have a web between each set of digits prior to the apoptosis process, the separation of the finger skin and development of interdigital folds. The separation of the fingers and the development of interdigital folds are usually terminated by end of the sixth embryo week [4]. These conditions are normal in some mammals, such as kangaroos, but are abnormal in humans [5]. The syndactyly in Fraser syndrome can be simple or complex. In simple mode, adjacent fingers or toes are joined by soft tissue. In complex mode, the bones of adjacent digits are interconnected. The syndrome can occur in either a complete or an incomplete form. In the complete form, the union of fingers is extended to end of fingertips, but in the incomplete form, only part of the fingers is fused. Complex syndactyly occurs as part of a syndrome (such as Apert syndrome) and typically involves many fingers [4,6-8]. This condition in fingers and toes may occur in all parts of the body that require interfusion to be eliminated during pregnancy [8-10]. These conditions can be seen for fingers and toes, eyelids or even vocal folds in Fraser syndrome [1], however, vocal folds involvement is less common than involvement of the fingers, toes, and eyes [9]. The presence of this syndrome in vocal folds develops vocal fold web, also called as glottis web [9,10].


        The glottic web develops between two vocal folds, which can cover part or all of the length of the vocal folds and impair the normal vibration and functioning of the vocal folds, causing changes in vocalization and voice quality. The glottic web can be either congenital or acquired. The congenital type occurs at birth and usually involves two thirds of vocal folds resulting from joined membranes of the glottis during fetal growth. In this case, there is stridor noise, high-pitched breath voice and high frequency crying [11]. Respiratory problems and stridor can lead to the detection of congenital glottic web that occurred as a result of deformities and problems during pregnancy. During embryonic development, the vestibule and the laryngeal lumen are simultaneously formed from lamina propria, which joined the primordial epiglottis and arytenoid cartilages. Reestablishment of the upper and lower airways of the glottis eventually involves the separation of this connective tissue. Problem in the process of the separation of this connective tissue develops the web in various sites. Early detection is more likely to occur when true vocal folds and glottis are specifically involved in the web. The glottic web problem may not be diagnosed for long [12]. The acquired glottic webs can occur as a result of bilateral hits the margins of the vocal folds. In fact, any event that damages the mucosal surface of the vocal folds can be a primary reason for developing the webs. Due to the proximity of the two vocal folds to the anterior juncture, damage and prolonged infections in this area may cause a thin inter-membrane. Bilateral vocal cord surgeries to remove the nodule or papilloma can develop the webs. Laryngeal surgeries are the most common cause for the formation of the webs [11].


        As noted earlier, the Fraser syndrome is one of the congenital disorders that can lead to glottic web, though the occurrence of glottic web is very rare in these patients [9]. Therefore, limited studies to date have investigated glottic web in the patients with Fraser syndrome and syndactyly. Izadi, et al. (2015) reported two cases of patients with Fraser syndrome, including two 11 and 12-year-old girls, both of whom were diagnosed with glottic web after airway examination. In this report, they often dealt with the surgical procedure in these two cases and did not evaluate voice assessments for patients [9]. Alvarez Neri, et al. (2017) reported a 6-month-old girl with Fraser syndrome, whose vocal cord was observed in the anterior two-thirds of vocal folds at laryngeal examination. To the best of our knowledge, none of these reports referred to the acoustic and auditory-perceptual characteristics of the voice in these patients [10]. Therefore, the purpose of this case report is to pay more attention to the acoustic and auditory-perceptual characteristics of the voice in children with Fraser syndrome to diagnose this problem earlier if the glottic web is present and follow-up is required.


        Case Description


        The case was an 11-year-old girl with the Fraser syndrome. Her fingers and toes were joined, which was developed in childhood through the surgery for interfingers folds. Both eyelids were also fused to the face due to the failure to separate the connective tissue during the fetal period. Due to the need for extensive surgical procedures on her eyes, the child was referred to speech therapy for airway examination and status to be evaluated for laryngoscopy of the larynx. Visual evaluation of the larynx was performed using video laryngoscopy, and the acoustic characteristics of voice samples, including vowel sustaining and connected speech, were assessed using Praat software. Auditory-perceptual evaluation of connected speech samples was performed using the GRBAS scale. On this scale, grade of hoarseness, roughness, breathiness, asthenia and strain were assessed on a 4-point Likert scale. On this scale, the severity of the disorder is expressed in each case with a point ranging from 0 to 3, indicating 0 as normal voice and no disturbance and 3 as severe defects in the voice. Auditory-perceptual evaluation was performed by a speech-language pathologist with over 10 years of experience in the evaluation and treatment of voice disorders. Due to the specific circumstances and blindness of the child, the laryngoscopic procedure was performed after several attempts because of poor co-operation. Laryngoscopic findings showed a glottic web extended from anterior to posterior, albeit a cleft was observed in the posterior laryngeal inlet through which the child breathed (Figure 1 and Figure 2).


        After visual laryngeal examination, the speech sample was analyzed. Despite being blind, the child was able to communicate well through speech and had no problem with speech skills. The phonemes were well produced. Not only the voice quality was unpleasant, but also there seemed to be some problems with the vocalization system. For further investigation, the voice sample was acoustically evaluated by Praat software. The results of acoustic analysis of the voice sample taken from the child showed that very few parts of speech had vocalization and frequency, and speech had no vocalization in most cases, and the voice had no frequency, and thus a whispering state. Data on acoustic characteristics of voice during vowel sustaining and connected speech are presented in Figure 1. Based on these results, the mean baseline frequency was 401.34 and 372.84 in vowel sustaining and connected speech tasks, respectively (Table 1).


        
          [image: ] Figure 1: A photo of the patient's larynx by video laryngoscopy. View Figure 1

        

        

        
          [image: ] Figure 2: A photo of the patient's larynx by video laryngoscopy during breathing. View Figure 2

        

        

        
          Table 1: The results of acoustic assessment of voice. View Table 1

        


        The results of the perceptual assessment of the child's connected speech using the GRBAS scale are shown in Table 2. According to the findings, the most common problem for the child's voice was the grade of hoarseness, asthenia and strain with the score of 3 (severe defect). Evidence from visual assessments of the larynx and the acoustic and auditory-perceptual characteristics of the voice showed that the glottic web made the vocal fold vibration difficult and very low and the speech of the individual more through whispering. These have made her speech intelligible despite the unpleasant voice quality. Because of the need for communication, the child is likely to use the same unpleasant voice, which is more like a whisper, to communicate (Table 2).


        
          Table 2: The results of auditory-perceptual assessment of voice using GRBAS. View Table 2

        


        Conclusions


        Fraser syndrome is one of the rare congenital syndromes characterized by failing the separation of membrane webs, between the parts of the body that must undergo resorption during embryonic development [4]. Since the larynx is one of the parts with membrane fusion, this syndrome may also affect the larynx and especially the vocal folds. This laryngeal disorder can cause for respiration and vocalization. The congenital glottic web is actually a condition in people with this syndrome that causes respiratory and vocalization problems [9,10]. As previously stated, the case reported in this study also had severe problems with vocalization and due to its vocal folds involvement. According to the results of acoustic studies of the voice, her speech had no vocalization in most cases and was similar to whispering. Therefore, this person probably overcomes this problem by using subglottic pressure and noise development in most cases, and has maintained her ability to communicate through speech (Figure 3). However, the voice created in this way has developed a connection with unpleasant and monotonous voice quality. Based on acoustic evaluations, the fundamental frequency of a child's voice sample is greater than the normal range of the fundamental frequency of girls in both vowel sustaining and connected speech [13]. The jitter and shimmer values of the child's voice, which were 1.52 and 15.34, respectively, were much higher than the normal range, indicating a high degree of voice disturbance. The normal range for jitter is less than 0.5 and for shimmer is less than 3 [12,14]. The harmonics-to-noise ratio (HNR), given that its normal value in girls should be above 13, was below this value in both vowel sustaining and connected speech tasks, indicating the absence of normal voice in the individual [15]. The results of auditory-perceptual voice assessment using the GRBAS scale also confirmed the results of acoustic assessments and indicated significant problems with individual voice quality. As shown in Figure 1 and Figure 2, the person was breathing through a cleft in the posterior larynx. Given that other reports of the disease did not specify the acoustic and auditory-perceptual characteristics of the voice for these patients [9,10], the data in this report may be helpful in this regard, and future reports in these patients should be reviewed frequently for the acoustic and auditory-perceptual characteristics of their voice (Figure 3).


        
          [image: ] Figure 3: A photo of the patient's larynx during phonation. View Figure 3

        


        According to the reported case, the Fraser syndrome can be considered as one of the causative agents of congenital glottic web. It is suggested that children with syndactyly (webbing fingers and toes) and cryptophthalmos should be under visual assessment of the larynx to examine the presence or absence of the glottic web. In the presence of the glottic web, it is suggested that early remedies should be taken, as well as follow-up of these patients is highly essential given the development of respiratory risks by this problem. In addition, it is better to evaluate the airway of these children thoroughly for specific surgeries given the specific conditions of such patients for proper operation.
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