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Abstract

BACKGROUND

Frey syndrome, also known as ototemporal nerve syndrome or gustatory sw-
eating syndrome, is one of the most common complications of parotid gland
surgery. This condition is characterized by abnormal sensations in the facial skin
accompanied by episodes of flushing and sweating triggered by cognitive pro-
cesses, visual stimuli, or eating.

AIM

To investigate the preventive effect of acellular dermal matrix (ADM) on Frey
syndrome after parotid tumor resection and analyzed the effects of Frey syn-
drome across various surgical methods and other factors involved in parotid
tumor resection.

METHODS

Retrospective data from 82 patients were analyzed to assess the correlation bet-
ween seXx, age, resection sample size, operation time, operation mode, ADM
usage, and occurrence of postoperative Frey syndrome.

RESULTS

Among the 82 patients, the incidence of Frey syndrome was 56.1%. There were no
significant differences in sex, age, or operation time between the two groups (P >
0.05). However, there was a significant difference between ADM implantation and
occurrence of Frey syndrome (P < 0.05). ADM application could reduce the va-
riation in the incidence of Frey syndrome across different operation modes.

CONCLUSION
ADM can effectively prevent Frey syndrome and delay its onset.
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Core Tip: The use of acellular dermal matrix in parotid tumor surgery can reduce the incidence of Frey syndrome, especially
when the diameter of the surgically removed parotid tissue is greater than 4 cm.
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INTRODUCTION

Frey syndrome, also known as ototemporal nerve syndrome or gustatory sweating syndrome, is one of the most common
complications of parotid gland surgery. This condition is characterized by abnormal sensations in the facial skin accom-
panied by episodes of flushing and sweating triggered by cognitive processes, visual stimuli, or eating[1]. This syndrome
was first described by Lucie Frey in 1923; however, its precise pathogenesis remains unclear. The incidence rate of Frey
syndrome varies greatly, ranging from 4% to 96%(2,3], attributed, in part, to differences in the diagnostic criteria for Frey
syndrome[4] and differences in methods[5] and techniques used in parotid gland surgery. The primary therapeutic
approach is managing associated symptoms. Notably, some researchers have diagnosed Frey syndrome using a minor
test and evaluated its severity. Unfortunately, this diagnostic method only assesses subclinical patients without overt
clinical symptoms. This inclusion has inadvertently increased the recorded incidence of Frey syndrome[6-8]. This re-
trospective study investigated the factors influencing the acellular dermal matrix (ADM) in the prevention of Frey
syndrome in patients who have undergone parotid surgery.

MATERIALS AND METHODS

Research methods

In this retrospective analysis of clinical data from 126 patients who underwent parotid gland surgery in the Department
of Oral and Maxillofacial Surgery at Anshun People's Hospital between January 2018 and December 2020, a total of 82
patients were deemed eligible for the study. Patients with parotid gland inflammation, patients who had undergone
lymph node dissection, and patients who had undergone periparotid gland surgery during the same period were ex-
cluded. All patients provided informed consent for both computed tomography examinations and surgeries. Before the
use of ADM, patients were informed regarding the manufacturer, safety, cost, and surgical benefits of ADM. The ADM
used was the Hiao B-type oral repair membrane produced by Yantai Zhenghai Biological Technology (registration num-
ber: 20153460386).

Surgical method

A modified "S" incision[9] was made in the conventional parotid area. The platysma muscle under the skin was incised,
the parotid gland envelope was opened, and the envelope was preserved for tumors that did not invade it. The facial
nerve was dissected retrogradely, and any tumor-invading segments of the facial nerve were resected. Partial parotid
resection or total parotid lobectomy was performed, depending on the size and location of the tumor. The surgical
method randomly categorized the patients into either the partial parotid resection group or the total parotid lobectomy
group. The patients were randomly divided into a tissue patch implantation group and a control group according to their
preoperative informed consent and willingness to undergo tissue patch implantation. After surgery, all patients un-
derwent negative pressure ball drainage; for patients with an implanted tissue patch, the drainage tube was placed above
the patch according to the product guidelines (Figure 1). Pressure was applied routinely for 14 d after surgery.

Diagnostic criteria for Frey syndrome

Patients were contacted by phone each month after surgery, during which they were questioned regarding symptomes,
such as facial flushing, facial paresthesia, and facial sweating during eating. These responses were used to assess Frey
syndrome using a subjective questionnaire. Positive Frey syndrome was defined as the presence of any of the four indi-
cators.

Statistical analysis
Data analysis was performed using SPSS (version 25.0) to assess the correlations between age, sex, surgical method, size
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Figure 1 The drainage tube was placed above the patch according to the product guidelines for patients with an implanted tissue patch.
A: Diagram B of the surgical incision; B: For superficial parotid lobectomy behind nerve exposure; C: Acellular dermal matrix after implantation.

of surgically removed samples, time of occurrence of postoperative Frey syndrome, and intraoperative application of
ADM for the prevention of Frey syndrome. A logistic regression model was established to analyze the risk factors
associated with Frey syndrome. Additionally, a receiver operating characteristic (ROC) curve was constructed to predict
the diagnostic value of certain risk factors for Frey syndrome. The significance level for the tests was set at a = 0.05.

RESULTS

Data of patients with Frey syndrome

A total of 82 patients were included in this study, 46 of whom developed Frey syndrome, an incidence rate of 56.1%.
Among them, 43 (52.4%) experienced facial paresthesia after eating, 29 (35.4%) experienced facial flushing after eating, 13
(15.9%) exhibited facial sweating after eating, and 4 (4.9%) reported that these symptoms seriously affected their daily
lives (Table 1).

Analysis of related Frey syndrome factors

The 82 patients were categorized into the Frey and non-Frey groups (Table 2). No significant differences were observed in
terms of sex, age, or operation time between the two groups. However, a significant difference was noted in the occu-
rrence of Frey symptoms between patients with and without ADM implantation (P = 0.027 and P < 0.05, respectively).
Regarding the surgical methods, no significant difference was observed between the Frey and non-Frey groups (P =
0.295); however, there were significant differences in the various surgical approaches without ADM implantation (P =
0.006 and P < 0.05). All 82 patients were followed up for 16 months postoperatively. In the group with ADM implan-
tation, the median time for Frey symptoms onset was 7.54 *+ 3.2 months, whereas in the group without ADM implan-
tation, it was 3.43 + 2.33 months; these differences were significant (P = 0.001 and P < 0.05, respectively).

ROC curve analysis was performed to assess the relationship between the maximum diameter of the surgically re-
sected sample and the occurrence of symptoms of Frey syndrome. The results indicated that the larger the diameter of the
resected sample, the higher the probability of Frey syndrome occurrence, with an area under the curve (AUC) of 0.661

Figure 2).
( EOC chrve analysis comparing the timing of ADM implantation with the timing of the occurrence of symptoms of Frey

syndrome revealed that ADM could significantly delay the occurrence of Frey syndrome, with an AUC of 0.842
(Figure 3).

DISCUSSION

Frey syndrome is now commonly believed to be most likely caused by parotid gland surgery or injury. Destruction of
parotid gland cyst integrity exposes the parasympathetic branch, which controls the parotid gland acinar secretion in the
auriculotemporal nerve issued by the trigeminal nerve within the parotid gland and leads to its misplacement with the
sympathetic nerve, which controls the skin sweat glands. Consequently, upon seeing or eating food, an individual’s
parasympathetic branch is stimulated, resulting in secretion from skin sweat glands, leading to facial paresthesia,
flushing, or sweating[10]. Frey syndrome occurred in 56.1% of the patients in this study, a rate similar to that reported in
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Table 1 Number and proportion of patients with different symptoms in the Frey symptoms group, n (%)

Symptoms Number and proportion of cases, n = 82
Facial paresthesia after eating 43 (52.4)
Flushed cheeks after eating 29 (35.4)
Facial sweating after eating 13 (15.9)
Feeling that life is severely affected after surgery 4 (4.9
Clinical features Frey group (n = 46) Non-Frey group (n = 36) P value
Sex (male) 26 (56.52%) 20 (55.56%) 0.93
Age (yr) 48.09 +14.95 47.08 £16.31 0.97
Surgically removed sample size (maximum diameter, cm) 3.40+0.97 2.878 £0.79 0.029'
Method of surgery
ADM implants
Partial removal of parotid gland 8 9 0.295
Complete removal of parotid gland 3 8

No-implant ADM

Partial removal of parotid gland 21 18 0.006'
Complete removal of parotid gland 14 1
Procedure time (min) 198.54 + 43.87 185.97 + 57.75 0.92
Implanted ADM
Yes 11 17 0.027'
No 35 19

Time of Frey sign occurrence (months)

Implant ADM 7.54+3.2 0 0.001"

Non-implant ADM 3.43+233 0

IComparison of the time when Frey signs occurred with and without acellular dermal matrix implantation.
ADM: Acellular dermal matrix.

most studies[11]. ROC analysis of the tumor sample diameter demonstrated that a resected sample with a larger area was
correlated with a higher probability of Frey syndrome occurrence (AUC = 0.661). This finding was consistent with the
results presented by Lin et al[12]. Therefore, it was concluded that the probability of Frey syndrome increased when the
resected tumor diameter exceeded 4 cm[12,13]. ADM can effectively prevent the occurrence of Frey syndrome after
resection. Favorable outcomes have been achieved using sternocleidomastoid flap[14] and superficial muscle aponeurotic
system flap[15]. For the prevention of Frey syndrome. However, it is important to note that the flap preparation process
inevitably prolongs the operation time. In this study, there was no significant difference in operation time between the
ADM and non-ADM groups, indicating that this method did not extend the operation time in the context of Frey
syndrome prevention. Significant differences in the incidence of Frey syndrome were evident among different surgical
methods without ADM. Total parotid excision was more likely to result in Frey syndrome, likely because of the removal
of excessive parotid tissue that could potentially damage more ototemporal nerve endings[16]. This can contribute to
more dislocation-related complications during nerve injury reconstruction. The use of ADM reduced the variability in the
occurrence of Frey syndrome between surgical methods. According to the currently available parotid surgery guidelines
[17] for benign tumors, preference is given to extracapsular resection or endoscopic minimally invasive surgery[18,19] to
reduce the risk of Frey syndrome. However, in cases of tumors > 4 cm in diameter or located deeper within the parotid
gland, total parotid excision combined with ADM[20] to decrease postoperative recurrence and prevent Frey syndrome is
recommended.

Regarding the timing of Frey syndrome occurrence, non-implantation of ADM resulted in Frey syndrome occurring
approximately 3 months after the operation, consistent with the neural reconstruction theory that the occurrence time for
the middle auriculotemporal nerve is abnormal[16]. After ADM implantation, the onset of Frey syndrome was delayed by
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Figure 2 Diameter of surgically resected sample and receiver operating characteristic curve with Frey sign. ROC: Receiver operating
characteristic.
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Figure 3 Frey sign occurrence time and receiver operating characteristic curve after acellular dermal matrix implantation. ROC: Receiver
operating characteristic.

approximately three months. This delay might be attributed to the severity of the auriculotemporal nerve injury and the
absorption timeframe of the ADM.

CONCLUSION

In conclusion, the application of ADM affects Frey syndrome prevention. However, it is important to note that ADM
degrades within approximately six months, and Frey syndrome may still occur after this degradation. Nonetheless,
because of the limited number of Frey syndrome cases following ADM implantation in this study, the results may be
biased. Additionally, controlling the diameter of the excised samples can help prevent the occurrence of Frey syndrome.
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ARTICLE HIGHLIGHTS

Research background

Frey syndrome, also known as ototemporal nerve syndrome or guest-sweating syndrome, is one of the most common
complications of parotid gland surgery. It is characterized by abnormal facial skin sensations, flushing, or sweating when
the patient thinks, sees, or eats.

Research motivation

This inclusion has inadvertently increased the recorded incidence of Frey syndrome. This retrospective study investigated
the factors influencing the acellular dermal matrix (ADM) in the prevention of Frey syndrome in patients who have
undergone parotid surgery.

Research objectives
Because of the effects of frey syndrome, there was a need to find a way to reduce its incidence

Research methods
The data of 82 patients were retrospectively analyzed using SPSS 25.0, and the correlations between sex, age, resection
sample size, operation time, operation mode, ADM use, and postoperative Frey syndrome were analyzed.

Research results

The incidence of Frey syndrome was 56.1% among the 82 patients. There were no significant differences in sex, age, or
operation time between the two groups (P > 0.05). There was a significant difference between ADM implantation and the
onset of symptoms of Frey syndrome (P < 0.05). ADM can reduce the variation in Frey syndrome onset. ADM can delay
the onset of Frey signs.

Research conclusions

the application of ADM affects Frey syndrome prevention. However, it is important to note that ADM degrades within
approximately six months, and Frey syndrome may still occur after this degradation. Additionally, controlling the
diameter of the excised samples can help prevent the occurrence of Frey syndrome.

Research perspectives
The incidence of Frey syndrome was reduced by surgery and the implantation of ADM.
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