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Facial-submental island flap for reconstruction of hemitongue defects in young, middle-aged and elderly patients with early and middle stage oral tongue squamous cell carcinoma

Yan Wang1   , Bin Zhou1   , Wei-liang Chen1  , Zi-xian Huang1   and Rui Chen1  
(1)Department of Oral and Maxillofacial Surgery, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, 107 Yan-jiang Road, Guangzhou, 510120, China

 

 
Yan Wang
Email: waynewang007@126.com

 
Bin Zhou
Email: dophenchou@163.com

 
Wei-liang Chen (Corresponding author)
Email: drchen@vip.163.com

 
Zi-xian Huang
Email: zeahuang@qq.com

 
Rui Chen
Email: ruichenm@163.com


 Contributed equally


Received: 8 August 2022Accepted: 3 October 2022Published online: 5 December 2022
Abstract
Background
This study evaluated the outcomes of facial-submental artery island flap (FSAIF) for reconstruction of the hemitongue following cancer ablation in patients with early and middle-stage oral tongue squamous cell carcinoma (OTSCC).

Methods
In total, 122 patients with early and middle-stage OTSCC were divided into young, middle-aged, and elderly groups. The Adult Comorbidity Evaluation-27 (ACE-27) index was used to determine the presence of comorbidities. The patients underwent surgical treatment with hemiglossectomy, neck dissection, and hemitongue reconstruction using FSAIF. In addition, stage I (n = 15) and II (n = 69) patients underwent ipsilateral selective neck dissection, whereas those with stage III (n = 38) underwent radical neck dissection. Six patients with T3N1 disease also underwent cobalt-60 adjuvant radiotherapy.

Results
Young and elderly patients exhibited significant differences in comorbidities, as assessed by the ACE-27 (p < .05). The skin paddles in the young, middle-aged, and elderly patients were 3 × 9 to 4 × 12 cm, 3 × 11 to 4 × 12, and 3 ×  10 to 5 × 13 cm in size, respectively. FSAIF failure occurred in four patients (success rate: 96.7%). No significant differences were observed in the skin paddle of the flap or rate of flap failure among the age groups (p > .05). Clavien-Dindo grades I, II, IIIa, IIIb, Iva, and IVb were assigned to 7.1, 36.1, 38.5, 9.8, 4.1, and 4.1% of the patients, respectively, with significant differences seen between the young and elderly patients (p < .05). In total, 52.5% of patients could eat normally, whereas 32.8% required a soft diet. Furthermore, 53.3 and 33.6% of patients achieved normal and intelligible speech, respectively. The aesthetic results were rated as excellent and good in 32.8 and 58.2% of patients, respectively. In total, 68.0% of the patients were alive and exhibited no evidence of disease, while 19.7% were alive with active disease. In addition, 12.3% of patients with stage III OTSCC died due to local recurrence or distant metastases. No differences in swallowing, speech, aesthetic, or survival outcomes were observed among the groups.

Conclusions
FSAIF is a simple, safe, and reliable method for reconstructing hemitongue defects following cancer ablation in young, middle-aged, and elderly patients with early and middle-stage OTSCC.

Keywords
Tongue cancerTongue defectsSubmental flapYoung, middle-aged, and elderly patientsComorbiditiesAdult comorbidity Evaluation-27ComplicationsClavien-Dindo classificationEarly and middle-stage
Yan Wang and Bin Zhou are shared first authorship.
Introduction
Oral tongue squamous cell carcinoma (OTSCC) is the most common primary tumor of the oral cavity; it accounts for 87% of all cases of oral SCC [1]. OTSCC predominantly affects older adults, but its prevalence in younger patients is increasing worldwide [2]. Younger patients are often diagnosed at a later stage of cancer than older patients, and have higher rates of regional metastases and delayed relapse. Furthermore, recurrent disease is more aggressive than the initial disease [3]. A study of multihospital claims database from > 1000 patients aged < 45 years reported that tongue cancer was not associated with a poor prognosis [4]. In addition, treatment decision-making is particularly challenging in older patients with comorbidities, such as cardiovascular, endocrine, and musculoskeletal diseases. The Adult Comorbidity Evaluation-27 (ACE-27) [5] is used to assess comorbidities and correlates with the overall survival of head and neck cancer patients older than 70 years [6]. Several factors are associated with poor outcomes in elderly OTSCC patients, including their clinicopathological characteristics and surgical management [7]. It is unclear whether the prognosis of OTSCC differs between young and elderly patients. We previously reported that the facial-submental artery island flap (FSAIF) can be reliably used to reconstruct oral and maxillofacial defects following cancer ablation [8], particularly in older patients [9]. In the present study, we evaluated the outcomes of hemitongue reconstruction using FSAIF following cancer ablation in young, middle-aged, and elderly patients with early and middle-stage OTSCC.
Patients and methods
This retrospective observational study was conducted from June 2011 to May 2021 at the Department of Oral and Maxillofacial Surgery, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, China. The Institutional Review Board of Sun Yat-sen University approved the study. Data on age, sex, comorbidities, clinical staging, flap size, length of surgery, flap survival, complications, swallowing and speech functions, aesthetic outcome, and survival status were extracted from patients’ medical records. The study included primary T1–T3 stage OTSCC patients; there were no N0 stage patients. We excluded patients with cachexia, severe congestive cardiac failure, severe chronic obstructive pulmonary disease, and/or missing follow-up data.
We enrolled 122 OTSCC patients (64 males [52.5%] and 58 females [47.5%]) aged 23–90 years (median age, 58.3 years). The patients were categorized as young (< 45 years, n = 18, 14.8%) (Fig. 1), middle-aged (≥ 45 to < 65 years, n = 63, 51.6%) (Fig. 2), or elderly (≥ 65 years, n = 41, 33.6%) (Fig. 3). The 8th edition of the American Joint Committee on Cancer (AJCC) staging manual [10] was used for the clinical staging of OTSCC. Int total, 3, 11, and 4 patients in the young group, 8, 36, and 19 patients in the middle-aged group, and 4, 22, and 15 in the elderly group were classified as stage I (T1N0), II (T2N0), and III (T3N0 and T3N1), respectively.[image: ]
Fig. 1A 23-year-old female patient with stage II oral tongue squamous cell carcinoma (OTSCC). Incision for the submental artery island flap (FASIF) (A) and the tongue tumor (B). Flap harvested (C) through FASIF reconstruction of the hemitongue (D). Hemitongue reconstruction (E) and a well-hidden horizontal scar at the donor site (F, G) at 18 months postoperatively

[image: ]
Fig. 2A 64-year-old female patient with stage II OTSCC. Incision for FASIF (A) and tongue tumor (B). The harvested flap (C). FASIF reconstruction of the hemitongue. The donor area was largely closed (D). Hemitongue reconstruction (E) and a well-hidden horizontal scar (F) at 60 months postoperatively

[image: ]
Fig. 3A 90-year-old male patient with stage II OTSCC. Incision plan for FASIF (A) and the harvested flap (B). Hemitongue reconstruction (C) leaving a well-hidden horizontal scar (E) at 16 months postoperatively


The ACE-27 index was used to evaluate comorbidities including alcohol abuse, hypertension, respiratory disease, congestive heart failure, diabetes mellitus, arrhythmia, myocardial infarction, coronary artery disease/angina, stroke, renal insufficiency, dementia, paralysis, other solid tumors, obesity, leukemia/myeloma, lymphoma, illicit drug use, and peripheral arterial, gastrointestinal, psychiatric, liver, neuromuscular, venous, pancreatic, rheumatological, and immunological (e.g., AIDS) diseases. The diseases and conditions were categorized into grades 1–3 (mild, moderate, and severe, respectively) according to the severity of organ decompensation and prognosis. Based on the highest-ranked ailment among the diseases and comorbidities, we assigned patients to comorbidity classes (none, mild, moderate, or severe). Patients with two or more moderate ailments affecting different organ systems, or belonging to different groups, were classified into the severe comorbidities group [11]. The comorbidities were extracted from the medical records, as stated above. In total, 67 (54.9%) patients had at least one comorbidity. Based on the ACE-27 index, 37 (30.3%), 20 (16.4%), and 10 (8.2%) patients had mild, moderate, and severe comorbidities, respectively.
Surgery, including hemiglossectomy, ipsilateral selective neck dissection, and hemitongue reconstruction using FSAIF, was performed in 122 patients. Ipsilateral selective neck dissection was performed in 15 and 69 patients with stage I and II disease, respectively, and radical neck dissection was performed in 38 patients with stage III disease. The submandibular lymph nodes were carefully removed and subjected to the rapid pathological diagnosis during flap elevation. Then, the donor area was largely closed. The details of the surgical technique have been described previously [8]. Six patients with T3N1 disease underwent cobalt-60 adjuvant radiotherapy (60 Gy over 30 days; 2 Gy fractions/day) at the primary site. Table 1 presents the patients’ demographic and clinical characteristics.Table 1Demographics, clinical characteristics, and outcomes of facial-submental island flap for reconstruction of tongue defects following cancer ablation in young (< 45 years), middle-aged (≥ 45 to < 65 years) and elderly (≥ 65 years age) patients with early and middle stage oral tongue squamous cell carcinoma


	 	Young group (n = 18)
No. of patients (%)
	Middle-aged group (n = 63)
No. of patients (%)
	Elderly group (n = 41)
No. of patients (%)
	P-value

	Age range, years (mean ± SD)
	23–44, 48.6 ± 8.69
	45–64, 55.4 ± 9.6
	65–90, 71.9 ± 13.9
	< .014

	Sex
	 	 	 	.654

	 Male
	10 (55.6)
	29 (46.0)
	25 (61.0)
	 
	 Female
	8 (44.4)
	34 (54.0)
	16 (39.0)
	 
	AJCC cancer stage
	 	 	 	.763

	 Stage I T1N0
	3 (11.7)
	8 (12.7)
	4 (9.8)
	 
	 Stage II T2N0
	11 (66.1)
	36 (57.1)
	22 (53.6)
	 
	 Stage III (T3N0 + T3N1)
	3 + 1 (22.2)
	16 + 3 (30.2)
	13 + 2 (36.6)
	 
	ACE-27
	 	 	 	.036※

	 None
	14 (77.8)
	33 (52.4)
	8 (19.5)
	 
	 Mild
	3 (16.6)
	18 (28.6)
	16 (39.0)
	 
	 Moderate
	1 (5.6)
	10 (15.9)
	9 (22.0)
	 
	 Severe
	0 (0.0)
	2 (3.1)
	8 (19.5)
	 
	Neck dissection
	 	 	 	.789

	 Selective
	14 (77.8)
	44 (69.8)
	26 (63.4)
	 
	 Radical
	4 (22.2)
	19 (30.2)
	15 (36.6)
	 
	Paddle size
	 	 	 	.862

	 Range, median (cm)
	3 × 9–4 × 12, 3.6× 10.3
	3 × 11–4 × 15, 3.8 × 13.6
	3 × 10–5 × 13, 3.7 × 12.2
	 
	Successes (no.
	18 (100.0)
	61 (96.8)
	39 (95.1)
	.783

	Length of surgery
	 	 	 	.699

	  < 120 minutes
	14 (77.8)
	45 (71.4)
	26 (63.4)
	 
	  ≥ 120 minutes
	4 (22.2)
	18 (28.6)
	15 (36.6)
	 
	Clavien-Dindo classification
	 	 	 	.029※

	 I
	4 (22.2)
	4 (7.9)
	1 (2.4)
	 
	 II
	9 (50.0)
	23 (35.0)
	12 (29.3)
	 
	 IIIa
	4 (22.2)
	26 (41.3)
	17 (41.5)
	 
	 IIIb
	1 (5.6)
	6 (9.4)
	5 (12.2)
	 
	 IVa
	0 (0.0)
	2 (3.2)
	3 (7.3)
	 
	 IVb
	0 (0.0)
	2 (3.2)
	3 (7.3)
	 
	Swallowing functions
	 	 	 	.664

	 Normal
	10 (55.6)
	34 (54.0)
	20 (48.8)
	 
	 Soft
	6 (33.3)
	21 (33.3)
	13 (31.7)
	 
	 Liquid
	2 (11.1)
	8 (12.7)
	8 (19.5)
	 
	Speech functions
	 	 	 	.559

	 Normal
	11 (61.1)
	35 (55.6)
	19 (46.3)
	 
	 Intelligible
	6 (33.3)
	22 (34.9)
	13 (31.7)
	 
	 Slurred
	1 (5.6)
	6 (9.5)
	9 (22.0)
	 
	Aesthetic outcome
	 	 	 	.564

	 Excellent
	5 (27.7)
	20 (31.8)
	15 (36.6)
	 
	 Good
	10 (55.6)
	37 (58.7)
	13 (58.6)
	 
	 Fair
	3 (16.7)
	6 (9.5)
	8 (4.8)
	 
	Adjuvant radiotherapy
	 	 	 	.846

	 No
	17 (94.4)
	60 (95.2)
	39 (95.1)
	 
	 Yes
	1 (5.6)
	3 (4.8)
	2 (4.9)
	 
	Follow-up range, median (months)
	7 ~ 72, 35.8
	7 ~ 80, 40.9
	7 ~ 52, 32.6
	.682

	Status
	 	 	 	.594

	 Alive with no disease
	13 (72.2)
	45 (71.4)
	25 (61.0)
	 
	 Alive with disease
	3 (16.7)
	12 (19.1)
	9 (22.0)
	 
	 Died of disease
	2 (11.1)
	6 (9.5)
	7 (17.0)
	 

AJCC cancer stage: American Joint Committee on Cancer (AJCC) Staging; ACE-27: Adult comorbidity evaluation-27; ※P-value is between the young group and elderly group groups



Postoperative complications that occurred within 30 days after surgery were assessed using the Clavien-Dindo classification (Table 2) [12]. The patients were followed to determine their swallowing and speech functions at 6 months postoperatively. Three surgeons assessed the outcomes. Swallowing was classified as normal, soft, liquid, or nasogastric tube feeding. Speech was classified as normal, intelligible, slurred, or tracheostomy requirement. Esthetic outcome was classified as excellent, good, fair, or poor.Table 2Clavien-Dindo Classification System for Surgical Complications


	Grade
	Definition

	I
	Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic, or radiological interventions. The permitted therapeutic regimens include drugs, such as antiemetics, antipyretics, analgesics, diuretics, and electrolytes, and physiotherapy. This grade also includes wound infections that required opening at the bedside.

	II
	Requiring pharmacological treatment with drugs other than those permitted for grade I complications, including blood transfusions and total parenteral nutrition.

	III
	Requiring surgical, endoscopic, or radiological intervention

	IIIa
	Intervention not under general anesthesia

	IIIb
	Intervention under general anesthesia

	IV
	Life-threatening complications (including those affecting the central nervous system) that require management in a high dependency or intensive therapy unit

	IVa
	Single organ dysfunction (including dialysis)

	IVb
	Multiorgan dysfunction

	V
	Death


From: Dindo D, Demartines N, Clavien PA. Classification of surgical complications: A new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg. 2004; 240 (2):205–13



Statistical analyses were performed using SPSS software (version 20.0; IBM Corp., Armonk, NY, USA). The chi-square test, independent samples t-test, and Mann–Whitney U test were used to analyze the data. The level of significance was set at p < .05.
Results
There were no significant differences in sex or AJCC cancer stage among the young, middle-aged, and elderly patients (p > .05). According to the ACE-27 index, there were no comorbidities and at least one comorbidity in 55 (45.1%) and 67 (54.9%) patients, respectively. Among the patients with at least one comorbidity, 37 (30.3%), 20 (16.4%), and 10 (8.2%) had mild, moderate, and severe comorbidities. There were no significant differences in comorbidities or ACE-27 score between the young and elderly patients (p < .05). The skin paddles in the young, middle-aged, and elderly patients were 3 × 9 to 4 × 12 cm (median, 3.6 × 10.3 cm), 3 × 11 to 4 × 12 cm (median, 3.8 × 12.6 cm), 3 × 10 to 5 × 13 (median, 3.7 × 12.2 cm) in size, respectively. Four patients had FSAIF failure, such that the overall success rate was 96.7%. No significant difference was observed in the skin paddle of the flap or rate of flap failure among the three age groups (p > .05). In total, 69.7% (85/122) of patients had a length of surgery of < 120/min. No difference was observed in the length of surgery among the young, middle-aged, and elderly patients (p > .05). Six patients (4.9%) had pathologically confirmed occult cervical lymph node metastasis at level Ib (n = 2), IIa (n = 3), or III (n = 1). Clavien-Dindo classification grades I, II, IIIa, IIIb, IVa, and IVb were assigned to 9 (7.1%), 44 (36.1%), 47 (38.5%), 12 (9.8%), 5 (4.1%), and 5 (4.1%) cases, respectively. No grade V surgical complications were observed. There was a significant difference in the complications rate between the young and elderly patients (p < .05). Grade IIIa complications, including bleeding and orocutaneous fistulas, were successfully treated with firm pressure or debridement. Among the 12 patients with grade IIIb complications those with hemorrhage and flap failure were treated via an urgent exploratory operation to control the bleeding, and by removal of the failed flap followed by defect repair using an extensive segmental pectoralis major myocutaneous flap, respectively [13]. Ten (8.2%) patients with grade IVa or IVb complications, including respiratory and cardiovascular diseases, brain hemorrhage, and ischemic stroke, received medical treatment in the intensive care unit.
At 6 months postoperatively, 64 (52.5%) patients could eat normally, 40 (32.8%) could tolerate a soft diet, and 18 (14.75%) could tolerate a liquid; none required tube feeding. In addition, 65 (53.3%), 41 (33.6%), and 16 (13.1%) patients achieved normal, intelligible, and slurred speech, respectively, and none required a permanent tracheostomy. The aesthetic results were rated as excellent, good, fair, and poor in 32.8% (Figs. 1E–G, 2E and F, and 3C and E), 58.2, 9, and 0% of patients, respectively. No differences in swallowing, speech, or aesthetic outcomes were observed among the three groups. The patients were followed for 7–80 months (median, 35.8, 40.9, and 32.6 months in the young, middle-aged, and elderly patients, respectively). At the final follow-up, 83 (68.0%) patients were alive with no evidence of disease, including 13, 45, and 25 patients in the young, middle-aged, and elderly groups, respectively. In addition, 24 (19.7%) patients were alive with disease (3, 12, and 9 in the young, middle-aged, and elderly groups, respectively), which affected the primary site (17 case) or neck (7 cases). Furthermore, 15 (12.3%) patients with stage III OTSCC died of local recurrence or distant metastases (2, 6, and 7 in the young, middle-aged, and elderly groups, respectively). No significant difference in survival was observed among the patient groups. Table 1 presents the outcomes of FSAIF for the reconstruction of tongue defects following cancer ablation in young, middle-aged, and elderly patients with early or middle-stage OTSCC.
Discussion
The goals of hemitongue reconstruction following cancer ablation are to preserve the mobility of the residual tongue segment, restore its shape and volume, encourage normal swallowing and speech, and extend the patient’s lifespan. Microsurgical techniques are the most commonly used methods for oral soft tissue and tongue reconstruction, as they allow large amounts of healthy tissue to be transported from sites remote from prior surgical or radiotherapy fields. Commonly used flaps include the radial forearm and anterolateral thigh flaps [14]. However, local and pedicle flaps play important roles in oral and maxillofacial reconstruction, even in the era of free flaps, such as supraclavicular artery island flaps [15, 16], pectoralis major myocutaneous flaps [13, 17], and FSAIF [9, 18–20].
In the present study, hemitongue defects after cancer ablation were reconstructed using FSAIFs, with a success rate of 96.7%. The success rates for oral and maxillofacial defect reconstruction using FSAIF and reverse FSAIF were reported as 95 and 94.4%, respectively [8]. Four patient with FSAIF failure was successfully treated with extensive segmental pectoralis major myocutaneous flap [13].
In an anatomical study, the submental artery was deep relative to the anterior belly of the digastric muscle in 70% of dissections, and superficial to the digastric muscle in the remaining 30% [21]. Several perforator arteries supply the platysma muscle and overlying skin. There are usually two major perforators: one arising proximal to the digastric muscle and the other arising distal to it. Minor perforators pass directly through the anterior belly of the digastric muscle. Flap preparation should include the mandibular hyoid muscle and anterior belly of the digastric muscle to protect the vascular system from accidental injury and ensure its blood supply [8]. Surgical treatment was classified according to the length of surgery: major surgery was defined as that lasting for ≥120 min [22]. In total, 69.7% (85/122) of operations were completed within 120 min, and only 30.3% (37/122) were completed after 120 minutes. The use of FSAIF to repair the tongue defects significantly reduced the length of surgery. The rate of pathologically negative submandibular lymph nodes was 98.4% (120/122). Therefore, FSAIF is a reliable and versatile locoregional flap for the reconstruction of post-resection defects in oral cancer. However, it does not affect locoregional recurrence in clinically node-negative oral cancer patients [20]. In the present study, 68.0% of patients were alive with no evidence of disease, 19.7% were alive with disease, and 12.3% had died due to local recurrence or distant metastases. There was no significant difference in survival among the groups. In addition, 52.5% of patients were able to tolerate a normal diet and 32.8% were able to tolerate a soft diet. Furthermore, 53.3 and 33.6% of patients had normal and intelligible speech, respectively. The aesthetic results were rated as excellent and good in 32.8 and 58.2% of patients, respectively. There was no difference in swallowing, speech, or aesthetic outcome among the three groups. Elderly patients with early disease are suitable for FSAIF because their prognosis is not significantly different from that of younger patients.
Treatment of the neck lymph nodes in early stage OTSCC patients is controversial. Our study enrolled 105 patients treated for neck lymph nodes; the rates of positive neck lymph nodes were 6.3% (4/63) and 41.5% (17/41) in disease stage I and II patients, respectively. The overall risk of isolated regional failure was 6.7% (6/89) and 48.4% (25/60) in stage I and II disease patients, respectively [23]. The results suggested that relatively conservative surgical approaches combined with postoperative radiotherapy should be used for neck node metastasis in elderly patients with OTSCC [20]. Brachytherapy for elderly patients with stage I or II OTSCC was safe, and the success of control of the primary lesion was similar to that in young patients. However, few modalities are suitable to treat neck node metastases. In total, 34.4% (43/125) of the patients were diagnosed with post-brachytherapy neck node metastases, and radical neck dissection was performed in 19.2% (24/125) of the patients [23]. Therefore, relatively conservative surgical approaches combined with postoperative radiotherapy should be used for treating neck node metastases in elderly patients with OTSCC [24]. The salvage surgery for the patients with locoregional recurrence who were reconstructed with FSAIF should be performed.
The comorbidity burden was significantly higher in patients with head and neck squamous cell cancer compared to the general population, and a higher number of comorbidities was associated with increased cancer-related mortality [25]. The Clavien-Dindo system is useful for grading head and neck surgery complications [26]. Our results showed that elderly patients with OTSCC should be managed similar to young patients. Although the ACE-27 index and Clavien-Dindo scores were higher in the elderly than young group, none of the patients developed grade V surgical complications. The Clavien-Dindo grading system can guide the treatment of patients. Patients with grade IIIa complications, such as bleeding and orocutaneous fistulas, were successfully treated with firm pressure or debridement. Patients with grade IIIb complications, such as hemorrhage and flap failure, required urgent exploratory operation to stop the bleeding, and a pedicle flap was used to repair the defects. Patients with grades IVa and IVb complications, including respiratory and cardiovascular diseases, cerebral hemorrhage, and ischemic stroke, were treated in the intensive care unit; they all recovered.
All patients were treated surgically, including via hemiglossectomy, neck dissection, and hemitongue reconstruction using FSAIF. In addition, patients with stage I and II disease underwent ipsilateral selective neck dissection; those with stage III disease underwent radical neck dissection. Patients with T3N1 disease were also treated with adjuvant radiotherapy. The aforementioned modalities are safe and have proven clinical efficacy for young, middle-aged, and elderly patients with early and middle-stage OTSCC. A multicenter retrospective analysis revealed the clinicopathological features and prognosis of OTSCC were similar in adolescent and young adult patients and elderly patients; there was no significant difference in overall survival between patients who underwent elective neck dissection and those who underwent therapeutic neck dissection in adolescent and young adult and control groups; the indication for elective neck dissection in adolescent and young adult patients with clinical N0 OTSCC is similar to that for elderly patients [27].
FSAIF requires a shorter operation time and hospital stay, and has comparable perioperative outcomes, to free tissue transfer. In addition, flap use was associated with significantly shorter operation times and hospital stays, satisfactory aesthetic outcomes, no increase in the local tumor recurrence rate, fewer perioperative complications, and prolonged survival [28–31]. However, the use of FSAIF did not affect locoregional recurrence in clinically node-negative OTSCC patients [20], although the harvested flap area was significantly smaller.
FSAIF still has some disadvantages. There are anatomical variations in submental vessels, which require higher operating requirements for physicians; The submandibular lymph nodes should be carefully removed and subjected to the rapid pathological diagnosis during flap elevation; Once it is found that there is lymph node metastasis but no extranodal extension, the flap can be used on the premise of thorough radical neck dissection, and adjuvant treatment such as radiotherapy and chemotherapy can be performed following surgery; The contraindication is cervical lymph node metastasis of OTSCC and extranodal extension, which should be repaired with other schemes.
The FSAIF, which is a locoregional flap, is simple, safe, and reliable for the reconstruction of hemitongue defects after cancer ablation in young, middle-aged, and elderly patients with early and middle-stage OTSCC.
Acknowledgements
None.

Authors’ contributions
Wei-liang Chen conceived the study, oversaw the design of the study, oversaw all clinical and technical aspects of the study, helped analyze the data, provided guidance in the initial draft of the manuscript, and edited and approved the final version of the manuscript in its current form. Yan Wang helped design the study, collected patient data, analyzed the results, wrote the initial draft of the manuscript, and edited and approved the final version of the manuscript in its current form. Bin Zhou assisted in study design, collected patient data, and edited and approved the final version of the manuscript in its current form. Zi-xian Huang and Rui Chen assisted in study design, collected patient data, and edited and approved the final version of the manuscript in its current form. All authors read and approved the final manuscript.

Funding
This work was supported by grants from National Natural Science Foundation of China (81772888 to Wei-liang Chen, 81702695 to Bin Zhou).

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or analysed during the current study.

Declarations
Ethics approval and consent to participate
This study was approved by the university’s Institutional Review Board (Authorization No. 3–1262).

Consent for publication
Informed written consent was obtained from each participant involved in the study.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Mneimneh WS, Xu B, Ghossein C, Alzumaili B, Sethi S, Ganly I, et al. Clinicopathologic characteristics of young patients with oral squamous cell carcinoma. Head Neck Pathol. 2021;15(4):1099–108.Crossref

	2.
Dos Santos Costa SF, Brennan PA, Gomez RS, Fregnani ER, Santos-Silva AR, Martins MD, et al. Molecular basis of Oral squamous cell carcinoma in young patients: is it any different from older patients? J Oral Pathol Med. 2018;47(6):541–6.Crossref

	3.
Hilly O, Shkedy Y, Hod R, Soudry E, Mizrachi A, Hamzany Y, et al. Carcinoma of the oral tongue in patients younger than 30 years: comparison with patients older than 60 years. Oral Oncol. 2013;49(10):987–90.Crossref

	4.
Mizuno K, Takeuchi M, Kikuchi M, Omori K, Kawakami K. Outcomes in patients diagnosed with tongue cancer before and after the age of 45 years. Oral Oncol. 2020;110:105010. https://​doi.​org/​10.​1016/​j.​oraloncology.​2020.​105010 Epub 2020 Sep 17. PMID: 32950892.Crossref

	5.
Hamelinck VC, Bastiaannet E, Pieterse AH, van de Velde CJH, Liefers GJ, Stiggelbout AM. Preferred and perceived participation of younger and older patients in decision making about treatment for early breast cancer: a prospective study. Clin Breast Cancer. 2018;18(2):e245–53.Crossref

	6.
Sanabria A, Carvalho AL, Vartanian JG, Magrin J, Ikeda MK, Kowalski LP. Comorbidity is a prognostic factor in elderly patients with head and neck cancer. Ann Surg Oncol. 2007;14(4):1449–57.Crossref

	7.
Li Y, Chu C, Hu C. Effects of surgery on survival of patients aged 75 years or older with oral tongue squamous cell carcinomas. Sci Rep. 2021;11(1):6003.Crossref

	8.
Chen WL, Li JS, Yang ZH, Huang ZQ, Wang JU, Zhang B. Two submental island flaps for reconstructing oral and maxillofacial defects following cancer ablation. J Oral Maxillofac Surg. 2008;66(6):1145–56.Crossref

	9.
Pan CB, Wang Y, Chen WL, Zhou B, Wang XM. Outcomes of younger and older patients with palatal cancer undergoing pedicled facial-submental artery island flap reconstruction. Int J Oral Maxillofac Surg. 2020;49(1):7–12.Crossref

	10.
Amin MB, Edge SB, Greene FL, et al. AJCC cancer staging manual. 8th ed. New York: Springer; 2017.Crossref

	11.
Piccirillo JF, Tierney RM, Costas I, Grove L, Spitznagel EL Jr. Prognostic importance of comorbidity in a hospital-based cancer registry. JAMA. 2004;291(20):2441–7.Crossref

	12.
Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg. 2004;240(2):205–13.Crossref

	13.
Chen WL, Zhang DM, Huang ZQ, Wang Y, Zhou B, Wang YY. Comparison of outcomes with extensive segmental pectoralis major myocutaneous flap via the anterior axillary line and the conventional technique in oral and oropharyngeal cancer. Head Neck. 2018;40(2):349–54.Crossref

	14.
Ragbir M, Brown JS, Mehanna H. Reconstructive considerations in head and neck surgical oncology: United Kingdom National Multidisciplinary Guidelines. J Laryngol Otol. 2016;130(S2):S191–7.Crossref

	15.
Chen WL, Zhang DM, Yang ZH, Wang YY, Fan S. Functional hemitongue reconstruction using innervated supraclavicular fasciocutaneous island flaps with the cervical plexus and reinnervated supraclavicular fasciocutaneous island flaps with neurorrhaphy of the cervical plexus and lingual nerve. Head Neck. 2014;36(1):66–70.Crossref

	16.
Şahin B, Ulusan M, Başaran B, Güneş S, Oymak E, Genç S. Supraclavicular artery island flap for head and neck reconstruction. Acta Chir Plast. 2021;63(2):52–6.

	17.
Liu M, Liu W, Yang X, Guo H, Peng H. Pectoralis major myocutaneous flap for head and neck defects in the era of free flaps: harvesting technique and indications. Sci Rep. 2017;7:46256.Crossref

	18.
Chen WL, Wang YY, Zhou B, Wen ZZ, Yuan KF, Chen YJ. Survival and functional outcomes of patients who underwent facial-submental artery island flap reconstruction after oral cavity or HPV-negative oropharyngeal squamous cell carcinoma ablation. J Stomatol Oral Maxillofac Surg. 2020;121(4):383–9.Crossref

	19.
Zhou B, Huang ZS, Chen WL, Huang ZX, Chen R, Yuan KF, et al. Outcomes of patients with minor salivary gland mucoepidermoid carcinoma of the palate undergoing submental flap reconstruction following radical resection. Asian J Surg. 2021;S1015-9584(21):00541–8.

	20.
Mishra A, Mishra N, Pati D, Samal D, Kar IB, Mohapatra D, et al. Oncologic safety of submental island flap reconstruction in clinically node-negative oral cancer patients: a prospective comparative study. Int J Oral Maxillofac Surg. 2022;51(2):159–65.Crossref

	21.
Faltaous AA, Yetman RJ. The submental artery flap: an anatomic study. Plast Reconstr Surg. 1996;97(1):56–60.Crossref

	22.
Peters TTA, van Dijk BAC, Roodenburg JLN, van der Laan BFAM, Halmos GB. Relation between age, comorbidity, and complications in patients undergoing major surgery for head and neck cancer. Ann Surg Oncol. 2014;21:963–70.Crossref

	23.
Kamali A, Gahm C, Palmgren B, Marklund L, Halle M, Hammarstedt-Nordenvall L. Regional recurrence in early stage I-II oral tongue cancer: a single institutional study and review of the literature. Acta Otolaryngol. 2017;137(7):755–61.Crossref

	24.
Khalilur R, Hayashi K, Shibuya H. Brachytherapy for tongue cancer in the very elderly is an alternative to external beam radiation. Br J Radiol. 2011;84(1004):747–9.Crossref

	25.
Ruud Kjær EK, Jensen JS, Jakobsen KK, Lelkaitis G, Wessel I, von Buchwald C, et al. The impact of comorbidity on survival in patients with head and neck squamous cell carcinoma: a nationwide case-control study spanning 35 years. Front Oncol. 2021;10:617184.Crossref

	26.
Monteiro E, Sklar MC, Eskander A, de Almeida JR, Shrime M, Gullane P, et al. Assessment of the Clavien-Dindo classification system for complications in head and neck surgery. Laryngoscope. 2014;124(12):2726–31.Crossref

	27.
Okuyama K, Yanamoto S, Michi Y, Shibata E, Tsuchiya M, Yokokawa M, et al. Multicenter retrospective analysis of clinicopathological features and prognosis of oral tongue squamous cell carcinoma in adolescent and young adult patients. Medicine (Baltimore). 2021;100(41):e27560.Crossref

	28.
Sittitrai P, Reunmakkaew D, Srivanitchapoom C. Submental island flap versus radial forearm free flap for oral tongue reconstruction: a comparison of complications and functional outcomes. J Laryngol Otol. 2019;133(5):413–8.Crossref

	29.
Patel UA. The submental flap for head and neck reconstruction: comparison of outcomes to the radial forearm free flap. Laryngoscope. 2020;130(Suppl 2):S1–S10.

	30.
Hu S, Fan C, Pecchia B, Rosenberg JD. Submental island flap vs free tissue transfer in oral cavity reconstruction: systematic review and meta-analysis. Head Neck. 2020;42(8):2155–64.Crossref

	31.
Mooney SM, Sukato DC, Azoulay O, Rosenfeld RM. Systematic review of submental artery island flap versus free flap in head and neck reconstruction. Am J Otolaryngol. 2021;42(6):103142.Crossref



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Facial-submental island flap for reconstruction of hemitongue defects in young, middle-aged and elderly patients with early and middle stage oral tongue squamous cell carcinoma


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/13005_2022_343_Fig2_HTML.png





OEBPS/css/envelope.png





OEBPS/images/13005_2022_343_Fig3_HTML.png





OEBPS/css/sidebar.gif





OEBPS/images/13005_2022_343_Fig1_HTML.png





