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Abstract

:

Resection of malignant lesions in the oral and maxillofacial area causes functional and morphological defects. In order to recover from these defects, reconstruction surgery is needed, such as a primary closure or a flap. There are advantages and disadvantages to the method of using the primary closure and the flap, and the choice of procedure is entirely up to the surgeon. The purpose of this study is to evaluate the availability of primary closure in patients. For 10 years, from January 2010 to May 2020, patients who recovered using flaps after removing malignant lesions from the oral cavity and those who closed the lesion using primary closure were investigated. The investigation was conducted by searching the database of the hospital. There were 85 patients who removed malignant lesions in the oral and maxillofacial area, and among them, 16 patients closed the soft tissue defects using primary closure. Operation time, histologic types, stages, wound status, and period of hospitalization according to the patient’s medical records were investigated retrospectively. Between the staging and the primary closure, statistically significant differences were observed between stage I and stage II patients in 13 patients using the primary closure. (p = 0.046). Statistically significant differences were identified between operation time and primary closure, with an average of 4.02 h (p = 0.015). The average period of hospitality for patients who underwent primary closure was 13.4 days, compared to 26.7 days for those who underwent flap surgery. This difference was statistically significant (p = 0.0003). As a result of three-way ANOVA analysis on operation time and hospital stay, only neck incision, reconstruction method (flap or primary suture), and intrastage reconstruction method had a statistically significant effect on operation time and period of hospitality. This study evaluated the use of primary closure in patients who underwent resection of malignant lesions in the oral and maxillofacial area. Although the majority of patients underwent reconstruction with flaps, our results showed that primary closure could be a viable option for certain patients with early-stage lesions.
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1. Introduction


Despite advances in surgical techniques and adjuvant therapies, surgical resection and adequate reconstruction of malignant lesions continue to pose challenges for surgeons. Malignant lesions may initially be asymptomatic, but as they grow larger or develop into ulcers, patients begin to experience pain and other symptoms. In order to prevent a recurrence, an appropriate safety margin must be established, which often results in larger resection sites. Consequently, factors such as the location, type of lesion, and duration of the condition can influence a patient’s prognosis [1].



Malignant lesions in the oral and maxillofacial region can occur in various locations, including the lips, tongue, floor of the mouth, buccal cheek mucosa, upper and lower gingiva, palate, and salivary glands. As a result, surgical modalities and defects vary according to the primary cancer site. The oral and maxillofacial area is not only essential for aesthetics but also plays functional roles in swallowing and speech. Therefore, reconstruction and restoration following the removal of malignant lesions in this region must consider not only morphological aspects but also overall functionality [2].



Reconstruction options following lesion removal include primary closure, free graft, local flap, remote flap, and free flap with microvascular anastomosis. For extensive malignant lesions, a combination of free grafts, local flaps, remote flaps, and free flaps with microvascular anastomosis may be used to achieve both morphological and functional restoration, depending on the components involved [3]. However, for localized malignant lesions or areas where reconstruction is challenging, primary closure may be the preferred method due to the limited receiving area for flap-based reconstruction. Primary closure involves simply approximating the edges of the wound [4] and is typically performed after resecting small lesions that do not compromise the anatomical structure’s movement and function [5].



In cases where malignant lesions have spread to hard tissues such as alveolar bone and require resection of the hard tissue, flap surgery can reconstruct both the lost hard tissue and the surrounding soft tissue, potentially restoring masticatory function. However, it is true that reconstruction using flaps in defects of soft tissues and muscles, such as the tongue and pharynx, may recover the lost volume but has limitations in restoring the inherent abilities of soft tissues and muscles, such as swallowing and pronunciation. In these cases, primary closure can be a useful alternative. However, surgeons aiming to remove lesions and reconstruct the area may be so accustomed to finding an appropriate flap depending on the size of the removed lesion, the type of tissue defect, and the functions that need to be restored that they may occasionally forget the alternative option of primary closure.



This study aims to retrospectively analyze the data of patients who underwent surgery for oral cancer at Chosun University Dental Hospital over the past 10 years, focusing specifically on the characteristics of patients who underwent primary closure. We seek to explore which patients may benefit from primary closure as a useful alternative.




2. Materials and Methods


This study’s protocol was approved by the institutional ethics committee (CUDHIRB 2005009). Written informed consent was obtained from all patients, and a retrospective study was conducted using the medical records of patients who underwent surgery for oral cancer at Chosun University Dental Hospital between January 2010 and May 2020. All surgeries were performed by a single skilled surgeon. All patients underwent an incisional biopsy during the work-up period, and panoramic radiographs and CT scans were taken. Additionally, PET CT scans were performed to determine the presence of lymph node metastasis in advance, which helped decide whether to perform neck dissection and its type before surgery. During surgery, wide excision was performed by marking the planned resection margin using a surgical guide or marking pen to ensure the margin was maintained. Furthermore, frozen biopsy was performed on the resection margin during surgery to minimize the possibility of cancer cells remaining within the safety margin. Patients were discharged when they were considered capable of carrying out everyday activities at home. For those who underwent DCIA-free-flap or fibula-free-flap grafting, they were discharged when they had sufficiently recovered and could walk. After discharge, regular follow-up visits were conducted to check for recurrence at the surgical site, and PET CT scans were performed if lymph node metastasis was suspected through routine contrast-enhanced CT scans. Figure 1 schematically shows the treatment flow described above.



During this period, a total of 85 patients (42 men and 43 women) underwent malignant lesion removal in the oral and maxillofacial area. The medical records of these 85 patients were all tabulated. Data that can be obtained include gender, age, operation time, hospitalization and discharge period, surgical site, surgical method, type of flap used, existence and type of neck dissection, duration of f/u, presence or absence of recurrence, stage, and biopsy results. From January 2010 to May 2020, medical data of 16 patients who underwent primary closure out of the 85 patients with malignant lesions removed were analyzed. Factors such as patients’ TNM, stage, neck dissection, histologic type, recurrence, and period of hospitalization were investigated. The staging was according to the American Joint Committee on Cancer (AJCC, 8th edition) [6].



Data were analyzed using the SPSS system. The Mann–Whitney test was used to determine the statistical significance between age and primary closure. The chi-square test was employed to assess the significance of gender and surgical method (primary closure and flap), and the chi-square test was also utilized to evaluate the significance of neck dissection and surgical method (primary closure and flap), and the Mann–Whitney test was used to determine the statistical significance between period of hospitalization and primary closure, and Three-way analysis of variance was performed to verify the main effect of each factor and the interaction between factors.




3. Results


3.1. Patient Characteristics Analysis (Table 1)


From January 2010 to May 2020, a total of 85 patients with malignant lesions in the maxillofacial area underwent surgical removal. Among these 85 patients, 42 were male, and 43 were female, with an average age of 64.57 years (range: 15 to 87 years). The most common stage was stage I, with 26 patients, followed by 24 stage IV patients, 18 stage II patients, and 17 stage III patients. Fifty-seven patients underwent malignant lesion removal with neck dissection, and 28 patients had the procedure without neck dissection. Among the 57 patients who underwent neck dissection, 53 had selective neck dissection, and 4 had modified radical neck dissection. The most common site of malignant lesions was the lower gingiva (33 cases), followed by the upper gingiva (17), tongue (13), buccal mucosa (8), floor of the mouth (7), and palate (7). In the biopsy results, squamous cell carcinoma was the most common. The average follow-up period was 33.9 months, and recurrence occurred in 19 patients during this period. The rate was 22.4%. The average length of hospitalization, which means the time taken to return to normal activities, was 24.2 days, and the standard deviation was 16.3 days.
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Table 1. Clinical characteristics of 85 Patients.






Table 1. Clinical characteristics of 85 Patients.










	Clinical Characteristic
	Value
	SD





	Age [years old, mean, (range)]
	64.7 (15~87)
	14.8



	Gender (%)
	
	



	 Male
	43 (50.6%)
	



	 Female
	42 (49.4%)
	



	Neck dissection (%)
	
	



	 Surgery with SND
	53 (62.4%)
	



	 Surgery with mRND
	4 (4.7%)
	



	 Surgery without neck dissection
	28 (32.9%)
	



	Stage (%)
	
	



	 I
	26 (30.6%)
	



	 II
	18 (21.2%)
	



	 III
	17 (20%)
	



	 IV
	24 (28.2%)
	



	Operation time (h, range)
	7.15 (1.1~18.45)
	4.1



	Lesion site (%)
	
	



	 Upper gingiva
	17 (20%)
	



	 Lower gingiva
	33 (38.8%)
	



	 Tongue
	13 (15.3%)
	



	 Buccal mucosa
	8 (9.4%)
	



	 Floor of the mouth
	7 (8.2%)
	



	 Palate
	7 (8.2%)
	



	Biopsy result
	
	



	 Squamous Cell Carcinoma
	60 (70.6%)
	



	 Mucoepidermoid Carcinoma
	6 (7.1%)
	



	 Adenoid Cystic Carcinoma
	3 (3.5%)
	



	 Verrucous Carcinoma
	5 (5.9%)
	



	 Melanoma
	3 (3.5%)
	



	 Others
	8 (9.4%)
	



	Follow-up [month, mean (range)]
	33.9 (2~110)
	18.2



	Recurrance (%)
	19 (22.4%)
	



	Period of hospitalization
	24.2 (5~100)
	16.3









3.2. Factors Associated with Primary Closure (Table 2, Table 3 and Table 4)


We investigated the associations between age, gender, stage, neck dissection, operation time, lesion site, and other factors to determine the patient factors associated with primary closure compared to patients with flap reconstruction. The average age of patients with primary closure was 65.25 years, with no statistically significant difference (p = 0.779). Among primary closure patients, there were 11 women and 5 men, and there was no statistically significant difference between gender and primary closure (p = 0.107). Of the 16 total patients, eight underwent surgery with selective neck dissection, one with modified neck dissection, and seven without neck dissection. No statistically significant difference was found between neck dissection and primary closure (p = 0.307). Statistically significant differences were observed between staging and primary closure, with 13 stage I and three stage II patients using primary closure (p = 0.046). Statistically significant differences were identified between operation time and primary closure, with an average of 4.02 h (p = 0.015). In patients with primary closure, the distribution of lesion sites was as follows: tongue (5), lower gingiva (3), palate (3), upper gingiva (2), the floor of the mouth (2), and buccal mucosa (1); however, no significant difference was noted in primary closure by lesion site (p = 0.120). The average period of hospitality for patients who underwent primary closure was 13.4 days, compared to 26.7 days for those who underwent flap surgery. This difference was statistically significant (p = 0.0003).



Table 3 and Table 4 show the results of Three-way ANOVA for operation time and Period of hospitalization, respectively. Interactions were verified for the presence or absence of neck dissection, reconstruction method (flap or primary closure), and stage. For each result, only the reconstruction method had a statistically significant effect on the operation time and hospitalization period.
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Table 2. Clinical characteristics of patients—primary closure vs. flap.






Table 2. Clinical characteristics of patients—primary closure vs. flap.











	Clinical Characteristic
	Primary Closure
	Flap
	p Value





	Age [years old, mean, (range)]
	65.25 (44~87)
	64.55 (15~86)
	p = 0.779



	Gender (%)
	
	
	p = 0.107



	 Male
	5 (5.88)
	37 (43.52)
	



	 Female
	11 (12.94)
	32 (37.64)
	



	Neck dissection
	
	
	p = 0.307



	 Surgery with SND
	8
	45
	



	 Surgery with mRND
	1
	3
	



	 Surgery without neck dissection
	7
	21
	



	Stage
	
	
	p = 0.046 *



	 I
	13
	13
	



	 II
	3
	15
	



	 III
	0
	17
	



	 IV
	0
	24
	



	Operation time (h)
	4.02
	8.81
	p = 0.015 *



	Lesion site
	
	
	p = 0.120



	 Upper gingiva
	2
	15
	



	 Lower gingiva
	3
	30
	



	 Tongue
	5
	8
	



	 Buccal mucosa
	1
	7
	



	 Floor of the mouth
	2
	5
	



	 Palate
	3
	4
	



	Follow-up [month, mean (range)]
	38.37 (12~80)
	32.92 (2~110)
	



	Period of hospitalization
	13.4 (7~21)
	26.7 (6~99)
	p = 0.0003 *







* Statistically significant difference (p < 0.05).
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Table 3. Three-way ANOVA of Table 2; dependent variable: operation time.
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	Df
	SS
	MS
	F
	p





	Neck Dissection (ND)
	1
	87.21
	87.21
	1.2704
	0.267153



	Reconstruction Method (RM)
	1
	741.7
	741.7
	10.8039
	0.002266 *



	Stage
	1
	13.92
	13.92
	0.2027
	0.655215



	ND×RM
	1
	10.34
	10.34
	0.1506
	0.700227



	ND×Stage
	1
	4.89
	4.89
	0.0712
	0.791087



	RM×Stage
	1
	0.09
	0.09
	0.0013
	0.971476



	ND×RM×Stage
	1
	0.03
	0.03
	0.0004
	0.984249







Df = degree of freedom; SS = Sum of squares; MS = mean squares; F = variance ratio. * Statistically significant difference (p < 0.05).
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Table 4. Three-way ANOVA of Table 2; dependent variable: Period of hospitalization.






Table 4. Three-way ANOVA of Table 2; dependent variable: Period of hospitalization.













	
	Df
	SS
	MS
	F
	p





	Neck Dissection (ND)
	1
	472,644,184
	472,644,184
	3.6333
	0.0646435



	Reconstruction Method (RM)
	1
	2,331,294,720
	2,331,294,720
	17.921
	0.0001518 *



	Stage
	1
	110,204,244
	110,204,244
	0.8472
	0.3634855



	ND×RM
	1
	103,550,227
	103,550,227
	0.796
	0.3782159



	ND×Stage
	1
	7,604,504
	7,604,504
	0.0585
	0.8103238



	RM×Stage
	1
	29,660,224
	29,660,224
	0.228
	0.6358957



	ND×RM×Stage
	1
	2,208,208
	2,208,208
	0.017
	0.8970644







Df = degree of freedom; SS = Sum of squares; MS = mean squares; F = variance ratio. * Statistically significant difference (p < 0.05).












3.3. Factors Associated with Primary Closure in Stage I and II Patients


Among the 85 patients, a total of 44 patients had stages I and II. For these patients, the case of flap reconstruction and the case of primary closure were compared and analyzed.(Table 5) Mann–Whitney test and chi-square test were analyzed, and the results showed a statistically significant difference in the operation time and hospitalization period. Table 6 and Table 7 show the results of three-way ANOVA for operation time and Period of hospitalization, respectively. Interactions were verified for the presence or absence of neck dissection, reconstruction method (flap or primary closure), and stage. For each result, only the reconstruction method had a statistically significant effect on the operation time and hospitalization period.
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Table 5. Clinical characteristics of stage I, II Patients—primary closure vs. flap.






Table 5. Clinical characteristics of stage I, II Patients—primary closure vs. flap.











	Clinical Characteristic
	Primary Closure
	Flap
	p Value





	Gender (%)
	
	
	p = 0.265



	 Male
	5
	15
	



	 Female
	11
	13
	



	Neck dissection
	
	
	p = 0.489



	 Surgery with SND
	8
	20
	



	 Surgery with mRND
	1
	0
	



	 Surgery without neck dissection
	7
	8
	



	Stage
	
	
	p = 0.052



	 I
	13
	13
	



	 II
	3
	15
	



	Operation time (h)
	4.02
	8.13
	p = 0.00006 *



	Lesion site
	
	
	p = 0.076



	 Upper gingiva
	2
	4
	



	 Lower gingiva
	3
	8
	



	 Tongue
	5
	5
	



	 Buccal mucosa
	1
	4
	



	 Floor of the mouth
	2
	3
	



	 Palate
	3
	4
	



	Period of hospitalization
	13.4
	22.3
	p = 0.001 *







* Statistically significant difference (p < 0.05).
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Table 6. Three-way ANOVA of Table 5; dependent variable: operation time.






Table 6. Three-way ANOVA of Table 5; dependent variable: operation time.













	
	Df
	SS
	MS
	F
	p





	Neck Dissection (ND)
	1
	87.21
	87.21
	1.2704
	0.267153



	Reconstruction Method (RM)
	1
	741.7
	741.7
	10.8039
	0.002266 *



	Stage
	1
	13.92
	13.92
	0.2027
	0.655215



	ND×RM
	1
	10.34
	10.34
	0.1506
	0.700227



	ND×Stage
	1
	4.89
	4.89
	0.0712
	0.791087



	RM×Stage
	1
	0.09
	0.09
	0.0013
	0.971476



	ND×RM×Stage
	1
	0.03
	0.03
	0.0004
	0.984249







Df = degree of freedom; SS = Sum of squares; MS = mean squares; F = variance ratio. * Statistically significant difference (p < 0.05).
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Table 7. Three-way ANOVA of Table 6; dependent variable: Period of hospitalization.






Table 7. Three-way ANOVA of Table 6; dependent variable: Period of hospitalization.













	
	Df
	SS
	MS
	F
	p





	Neck Dissection (ND)
	1
	472,644,184
	472,644,184
	3.6333
	0.0646435



	Reconstruction Method (RM)
	1
	2,331,294,720
	2,331,294,720
	17.921
	0.0001518 *



	Stage
	1
	110,204,244
	110,204,244
	0.8472
	0.3634855



	ND×RM
	1
	103,550,227
	103,550,227
	0.796
	0.3782159



	ND×Stage
	1
	7,604,504
	7,604,504
	0.0585
	0.8103238



	RM×Stage
	1
	29,660,224
	29,660,224
	0.228
	0.6358957



	ND×RM×Stage
	1
	2,208,208
	2,208,208
	0.017
	0.8970644







Df = degree of freedom; SS = Sum of squares; MS = mean squares; F = variance ratio. * Statistically significant difference (p < 0.05).












3.4. Patient Characteristics with Primary Closure


Out of the total 85 patients, 16 patients underwent primary closure, and 69 had flap reconstruction. Among the 16 patients who received primary closure, 5 were male and 11 were female. The average age of patients with primary closure was 65.25 years. Thirteen of the 16 primary closure patients were stage I, and 3 were stage II. No stage III or IV patients underwent primary closure. Nine primary closure patients had malignant lesion removal with neck dissection, while seven did not. Among the nine patients who underwent primary closure with neck dissection, eight had selective neck dissection, and one had modified radical neck dissection. The distribution of malignant lesions among the 16 primary closure patients was as follows: tongue (5), lower gingiva (3), palate (3), upper gingiva (2), floor of the mouth (2), and buccal mucosa (1). Squamous cell carcinoma (SCC), mucoepidermoid carcinoma, and verrucous carcinoma were diagnosed in the 16 primary closure patients (Figure 2 and Figure 3). Thirteen patients were diagnosed with SCC, two with mucoepidermoid carcinoma and one with verrucous carcinoma. Among the SCC patients, seven had a moderately differentiated histological grade, and six had a well-differentiated grade. One of the two mucoepidermoid carcinoma patients had a low-grade tumor, and the other had a high-grade tumor. In the assessment of postoperative resection margins in the 16 primary closure patients, carcinoma was not involved in 14 patients. However, dysplasia was observed in the resection margin in two patients. High-grade dysplasia was observed in the anterior, posterior, and ventral posterior resection margins of a patient with well-differentiated SCC on the right lateral border of the tongue, but no recurrence was observed during a 6-year follow-up. High-grade dysplasia was observed in the middle posterior and lower middle vestibule resection margins in a patient with moderately differentiated SCC on the right mandibular posterior gingiva, but no recurrence was observed during a 2-year follow-up (Table 8).



Sixteen patients by primary closure were followed up for an average of 38.37 months, ranging from 12 to 80 months. Recurrence was confirmed in 2 of the 16 patients. One patient with recurrence had been diagnosed with stage I and well-differentiated SCC on the upper gingiva. During the initial operation, neck dissection was not performed, but regional recurrence was observed in the left level II lymph node during follow-up. The other patient was diagnosed with stage II and moderately differentiated SCC on the floor of the mouth. During the initial operation, selective neck dissection from levels I to III was performed, and regional recurrence was observed at the right lymph node levels II and III during follow-up (Table 8).





4. Discussion


Malignant lesions in the oral and maxillofacial areas can lead to functional and aesthetic issues after surgical removals, such as impaired mastication and pronunciation [7,8,9]. In order to address these defects, various types of flaps are used for reconstruction, including free grafts, local flaps, remote flaps, and free flaps by microvascular anastomosis [10,11]. In this study, the anterolateral thigh free flap, deep circumflex iliac artery flap, and radial forearm flap were used to recover the defects. Although flap reconstruction provides a basis for implants and restores continuity, it can result in problems such as the loss of essential soft tissue for chewing function [12]. In particular, tongue reconstruction may lead to a decrease in normal tongue mobility [13].



Using flaps to recover the functional defect in the oral and maxillofacial area, but in Fred MS McConnel’s study comparing flaps and primary closure in patients with localized tongue removal of 30% and base 60%, the use of flaps did not show a significant difference in swallow efficiency [14]. In fact, it was confirmed that the swallowing efficiency was higher in the case of the patient who had primary closure than the patient with using the flap. Further, when comparing tongue movements to evaluate pronunciation function, there was no significant difference, but it was confirmed that the case with the primary closure scored higher than the case with the flap [14]. In the study of Martin Canis and Fred MS MnConnel, when lesions exceeding 30% to 40% were removed, flap restoration was beneficial for functional recovery, but when lesions within the range of 20 to 30% or less were removed, it was confirmed that the use of primary closure did not have a significant difference in functional recovery [15,16,17]. In addition, the loss of chewing function was confirmed in Giovanni Nicoletti’s study that it occurred in extensive resection of the mouth or anterior region or retromolar trigone, and did not occur in any size of tongue resection [18,19].



In this study, primary closure was performed in patients in the early stage, Stages I and II, and in the lesions of squamous cell carcinoma, mucoepidermoid carcinoma, and verrucous carcinoma. A statistically significant correlation was confirmed between stage and primary closure (p < 0.05). This means that primary closure may be useful after the removal of early-stage (stage I or II) malignant lesions. The lesions occur on the tongue, gingiva, and buccal mucosa and can be closed with adjacent soft tissue. Figure 2 is a patient who was followed up after resection under the diagnosis of squamous cell carcinoma on the left lateral border of the tongue. Primary closure was performed with remained the tongue and mucosa of the floor of the mouth. Figure 3 is a patient who was followed up after resection under the diagnosis of squamous cell carcinoma on the left floor or mouth. Primary closure was performed with mucosa on the floor of the mouth and buccinator muscle flap.



Even when only patients with Stages I and II were compared, the operation time and hospitalization period were statistically significantly shorter in patients who underwent primary closure. In addition, the analysis of variance results showed that the reconstruction method had a statistically significant effect on the operation time and hospitalization period.



In the follow-up observation of 16 patients who had been treated for the defect with the primary closure, the patients did not complain of discomfort, but at the initial follow-up of the outpatient clinic after discharge, 5 patients complained of a feeling of pulling at the operation site. Patients complaining of abnormal pronunciation in functional aspects were also observed. However, during the follow-up, the discomfort disappeared, and it was confirmed that there was no particular discomfort in the final follow-up record. In the case of patients who had neck dissection, some patients complained of more discomfort in the neck dissection area than in the malignant lesion resection area, but it was confirmed that the discomfort was resolved later. However, this evaluation itself was difficult to obtain validity because the frequency of investigation was different for each patient, and there were differences between patients who received additional treatment and those who did not.



A limitation of this study is that QOL, such as pronunciation, chewing, and aesthetic satisfaction, were not evaluated. This is because it is a retrospective study using only recorded data, and no records were available for that part. However, it was possible to infer the evaluation of QOL to some extent through the follow-up records of each patient, the time taken to return to daily life after surgery, and the rate of recurrence. Although the proportion of recurrent patients was slightly lower in patients with primary closure, statistical significance was not found. The average length of hospitalization for each patient was 13.4 days in patients who underwent primary closure and 26.7 days in patients who underwent flap surgery, showing an average difference of about 2 weeks, and the difference between the two was statistically significant. This indicates that the patient group who underwent primary closure had a faster recovery and easier return to daily life, and there were fewer factors, such as postoperative side effects, that prolonged the hospitalization period. Since the grades of the lesions in the two patient groups are not the same, a simple comparison between the two would be incorrect, but if both primary closure and flap reconstruction are possible for patients, primary closure may be a sufficient alternative.



In patients with primary closure, recurrence was observed in two patients. In the case of one patient for whom a malignant lesion on the floor of the mouth was removed, the recurrence of Lt. lymph node Level II was observed. For resecting recurred lesions, neck dissection was performed. On the other, the malignant lesion on the Rt. upper gingiva was removed, but the recurrence of the Rt. lymph node levels II and III was observed, and neck dissection was performed. In both cases, recurrence was in the lymph node area, and no recurrence was observed at the safety margin set by the surgeon. In patients who underwent primary closure, the safety margin area was clearly visible. Therefore, if a recurrence occurs in the margin area, it will be easier to detect than a patient reconstructed using a flap. This is considered to be easier to determine recurrence because the lesion removal site is less obscured by other flap structures.



It was confirmed that the use of primary closure was shorter in terms of operation time compared to the defect repair using flaps. Since the flap was not used, the evaluation of the primary lesion was easy, and the evaluation of recurrence was also smooth. Further, most of the patients’ discomfort was the feeling of pulling due to the primary closure after removal of the lesion, and it was confirmed that it disappeared during follow-up after stitch out.



Further studies are needed to evaluate to which lesions the primary closure is useful, and further patient analysis is needed. In addition, data analysis on patients who have radiation therapy prior to or after surgical treatment will also be necessary.




5. Conclusions


Performing primary closure after resection of the malignant lesions in the oral cavity can reduce the surgical time and hospitalization period. In particular, it can be a useful treatment option for patients with Stages I and II.
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Figure 1. Treatment Flow-chart. 
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Figure 2. An 87-year-old Female/Left lateral border of tongue was diagnosed with SCC. The patient underwent a wide resection followed by primary closure: (a) Preoperative photo; (b) After primary closure; (c) 2 months after operation. 
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Figure 3. A 55-year-old Female/Left floor of mouth was diagnosed with SCC. The patient underwent a wide resection followed by primary closure using buccinator muscle: (a) Preoperative photo; (b) Primary closure with buccinator muscle flap; (c) one month after operation. 
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Table 8. Clinicopathological characteristics of the Patients with primary closure.
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	Case No.
	Age
	Lesion Site
	Stage (cTNM/pTNM)
	ND
	Biopsy Result
	Histologic Grade
	F/U (Month)
	Recurrence





	1
	56
	Rt.palate
	I (T1N0M0/T1N0M0)
	No
	SCC
	Well differentiated
	45
	Regional recurrence (left level II)



	2
	78
	Rt. Lateral border of Tongue
	I (T1N0M0/T1N0M0)
	SND (IA, IB)
	SCC
	Moderate differentiated
	64
	None



	3
	71
	Lt. ventral surface of Tongue
	I (T1N0M0/T1N0M0)
	No
	SCC
	Moderate differentiated
	45
	None



	4
	51
	Rt. Mn.post. gingiva
	I (T1N1M0/T1N1M0)
	SND (I, II, III)
	SCC
	Well differentiated
	80
	None



	5
	72
	Rt. Mn.post. gingiva
	I (T1N1M/T1N1M0)
	SND (I, II, III)
	SCC
	Moderate differentiated
	12
	None



	6
	66
	Rt. Lateral border of Tongue
	I (T1N1M0/T1N1M0)
	SND (IB, II, III)
	SCC
	Well differentiated
	12
	None



	7
	55
	Lt. hard and soft palate
	I (T1N0M0/T1N0M0)
	No
	MEC
	Low grade
	56
	None



	8
	77
	Rt. and Lt. buccal mucosa
	I (T1N1M0/T1N1M0)
	SND (I, II, III)
	SCC
	Well differentiated
	39
	None



	9
	77
	Rt. Mn. Lingual gingiva
	I (T1N1M0/T1N1M0)
	SND (I, II, III)
	SCC
	Moderate differentiated
	60
	None



	10
	55
	Lt. Floor of mouth
	I (T1N1M0/T1N1M0)
	SND (I, II, III)
	SCC
	Moderate differentiated
	43
	None



	11
	44
	Soft palate
	II (T2N0M0/T2N0M0)
	No
	MEC
	High grade
	28
	None



	12
	87
	Rt. Lateral border of Tongue
	II (T2N1M0/T2N1M0)
	mRND(II)
	SCC
	Moderate differentiated
	40
	None



	13
	63
	Rt. Mx. Gingiva
	I (T1N0M0/T1N0M0)
	No
	SCC
	Well differentiated
	20
	None



	14
	61
	Rt. Lateral border of Tongue
	I (T1N0M0/T1N0M0)
	No
	SCC
	Well differentiated
	36
	None



	15
	72
	Ant. Floor of mouth
	II (T2N1M0/T2N1M0)
	SND (I, II, III)
	SCC
	Moderate differentiated
	20
	Regional recurrence (right level II, III)



	16
	59
	Lt. Mx. gingiva
	I (T1N0M0/T1N0M0)
	No
	VC
	-
	14
	None







SND = selective neck dissection; mRND = modified radical neck dissection; SCC = Squamous cell carcinoma; MEC = Mucoepidermoid carcinoma; VC = verrucous carcinoma.
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