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Reconstruction of
nasopharyngeal defect with
submental flap during surgery
for nasopharyngeal malignant
tumors
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1Department of Otolaryngology-Head and Neck Surgery, Beijing Tongren Hospital, Capital Medical
University, Beijing, China, 2Key Laboratory of Otorhinolaryngology Head and Neck Surgery, Ministry of
Education, Beijing Institute of Otorhinolaryngology, Beijing, China

Objective: To investigate the feasibility and effect of a pedicled submental flap
in postoperative defect repair of nasopharyngeal malignant tumors.
Methods: Eight cases (six women, twomen; age, 29–63 years) of postoperative
defects after resectionofmalignantnasopharyngeal tumorswith a lesionstageof
(r) T1–3N0–2M0 were retrospectively analyzed. Preoperative enhanced thin-slice
computed tomography of the neck was performed to predict the submental
flap reflux vein. The submental flap was prefabricated during the operation, and
the nasopharyngeal mass was removed through the parapharyngeal space
approach combined with nasal endoscopy/mandibular external rotation/
maxillary overturning. The submental flap was elevated to the nasopharyngeal
defect area through the parapharyngeal space for repair.
Results: Intraoperative examination confirmed that among the eight submental
flaps, three had venous drainage into the internal jugular vein and five had venous
drainage into the external jugular vein; these findings were consistent with the
preoperative computed tomography findings. The size of the submental flap was
8–10 cm×5–6 cm. The repair range reached the eustachian orifice on the
healthy side and extended to the posterior wall of the maxillary sinus on the
affected side. The flap extended to the posterior upper part of the nasal septum at
the top, to the oropharynx at the bottom, and to the bony surface of the skull
base at the deep side. Primary healing after surgery was achieved, and no flap
necrosis occurred. After 3–77 months of follow-up, one patient with recurrent
nasopharyngeal carcinoma after radiotherapy developed cervical lymph node
recurrence again, one patient with adenoid cystic carcinoma had lung metastasis,
and the remaining six patients had no recurrence.
Conclusions: The pedicled submental flap is used to repair postoperative defects in
the nasopharyngeal region through the cervical parapharyngeal space. It is a simple
and fast procedure with adequate tissue volumes. The flap can effectively protect
important structures such as the internal carotid artery and reduce the risk of
infection and bleeding from postoperative wound exposure.
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1. Introduction

The nasopharynx is hidden in the deep central craniofacial

region. Malignant tumors in this region may invade the

parapharyngeal space. In the past, nonsurgical treatment such as

radiotherapy was recommended for nasopharyngeal carcinoma

(1, 2). About 10%–40% of nasopharyngeal carcinomas recur after

initial treatment with radiotherapy; among these, 20%–30% are

rT1–rT2 lesions (3–6). The main treatment for recurrent

nasopharyngeal carcinoma after radiotherapy is two courses of

radiotherapy or palliative chemotherapy. If the local skull base bone

and blood vessels are exposed after surgery in patients with

recurrence of nasopharyngeal carcinoma after radiotherapy,

intractable ulcers, local callus formation, necrosis, infection, and

hemorrhage will often occur, seriously affecting patients’ quality of

life. In severe cases, the infection may cause rupture of the internal

carotid artery, leading to severe hemorrhage and death (7, 8). In

recent years, with the advancement of surgical techniques, surgery

has become the preferred option for patients with early- and mid-

stage nasopharyngeal carcinoma that recurs after radiotherapy (9–

13). Studies have shown that surgery is more effective than two

courses of radiotherapy for recurrent early- and mid-stage

nasopharyngeal carcinoma provided that complete resection can be

performed (7). In addition, for some initially treated malignant

nasopharyngeal tumors that are not sensitive to

chemoradiotherapy, such as nasopharyngeal mucoepidermoid

carcinoma and adenoid cystic carcinoma, radical surgical resection

combined with postoperative radiotherapy is the most effective

treatment modality. However, surgery often requires removal of the

lateral wall of the nasopharynx and part of the skull base bone,

resulting in a large postoperative defect that leads to exposure of

important structures such as the carotid sheath and meninges to

the nasopharynx.

Therefore, the defect requires an adequately sized tissue flap for

repair andcoverage.Because thenasopharynx is surroundedbybony

structures, the only adjacent tissue that can be used for a flap is the

nasal mucosa (14, 15). A nasal septal mucosal flap with the pedicle

located in the anterior wall of the sphenoid sinus had the largest

tissue volume; however, the blood supply of the nasal septal valve

was easy to be affected by nasopharyngeal malignant invasion,

preventing the flap from being used. If the nasal tissue flaps could

be used, they are thin and relatively small, making these flaps

unsuitable for the repair of large nasopharyngeal defects. Other

repair materials such as temporalis muscle flap must extend from

the temporal region to the nasopharynx, which is very traumatic

(1, 16). Additionally, when using micro-vascularized free flaps,

patients with nasopharyngeal carcinoma who have received head

and neck chemoradiotherapy have a high risk of vascular

anastomosis failure (17–19).

In recent years, we have carried out mandibular external

rotation, maxillary overturning, or nasal endoscopy combined

with a transcervical parapharyngeal space approach to remove
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nasopharyngeal tumors (20). We have found that repair and

reconstruction with a local pedicled submental flap (hereafter

simply referred to as submental flaps) on the nasopharynx

through the parapharyngeal space is reliable. The advantages

of less trauma, fewer complications, high success rate and

good postoperative quality of life deserve further research and

promotion, which have been summarized as follows.
2. Data and methods

2.1. Clinical data

The medical records of 8 patients with nasopharyngeal

malignant tumors who underwent surgery in Beijing Tongren

Hospital from November 2015 to April 2022 were

retrospectively analyzed. The patients included 2 men and 6

women aged 29–63 years at the time of surgery. All tumors

were pathologically confirmed before surgery (4 cases of

recurrent nasopharyngeal carcinoma after radiotherapy, 2

cases of nasopharyngeal mucoepidermoid carcinoma, and 2

cases of nasopharyngeal adenoid cystic carcinoma). According

to the 2017 American Joint Committee on Cancer criteria, the

disease stage was (r) T1–3N0–2M0, including 2 cases of T3, 2

cases of T2, and 4 cases of rT2. Preoperative endoscopy and

imaging showed that the lesions were confined to the

parapharyngeal space and the medial side of the cervical

sheath. There was no invasion of the internal carotid artery,

masticatory muscle, cervical vertebrae, or intracranial or

maxillary bones, and no distant metastasis was found. The

patients’ general conditions were good, with an Eastern

Cooperative Oncology Group score of 0 or 1. All eight

patients underwent nasopharyngeal tumor resection through

the transcervicopharyngeal space approach combined with

nasal endoscopy/mandibular external rotation/maxillary

overturning + local lymphatic dissection + submental flap

repair under general anesthesia (Table 1). Three months after

the operation, the Sino-Nasal Outcome Test-20 (SNOT-20)

was conducted to evaluate the patients’ nasal function (21).
2.2. Surgical procedures

2.2.1. Preoperative preparation
Before surgery, all patients underwent enhanced

nasopharyngeal computed tomography (CT)/magnetic

resonance imaging (Figure 1), neck enhanced thin-slice CT

(for predicting the reflux vessels of the submental flap),

ultrasound of the cervical lymph nodes, teeth cleaning, nasal

cleaning, evaluation of the whole-body condition, and

screening for systemic metastasis. Male patients also

underwent evaluation of the submental whisker distribution.
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TABLE 1 Clinical data and treatments for 8 cases with malignant nasopharyngeal tumors.

Case Age/
sex

pTNM Surg Pathology Flap reflux
vein

predicted
by CT

Flap reflux
vein in
surgery

Flap
size
(cm)

Follow-up Snot20 3
months after

surgery

1 49/F T2N0M0 A + B +
C

Mucoepidermoid
carcinoma

Internal jugular
vein

Internal jugular
vein

8 × 5 37 months/no recur. 7

2 48/F rT2N0M0 A + B +
C

Non-keratinizing
squamous cell
carcinoma

External
jugular vein

External jugular
vein

8 × 6 29 months/no recur. 6

3 55/M rT2N0M0 A + B +
C

Non-keratinizing
squamous cell
carcinoma

External
jugular vein

External jugular
vein

10 × 6 27 months/no recur. 6

4 37/F rT2N2cM0 A + B +
C +D

Non-keratinizing
squamous cell
carcinoma

External
jugular vein

External jugular
vein

8 × 5 25 months/recurrs in
the 6th months

15

5 63/F T2N0M0 A + B +
C

Mucoepidermoid
carcinoma

External
jugular vein

External jugular
vein

8 × 5 16 months/no recur. 5

6 53/F rT2N0M0 A + B +
C

Non-keratinizing
squamous cell
carcinoma

Internal jugular
vein

Internal jugular
vein

8 × 5 9 months/no recur. 7

7 29/F T2N0M0 B + C +
D + E

Adenoid cystic
carcinoma

Internal jugular
vein

Internal jugular
vein

8 × 5 77 months/lung
metastasis in the 4th
year without recur.

18

8 63/M T3N0M0 B + C +
D + F

Adenoid cystic
carcinoma

External
jugular vein

External jugular
vein

10 × 6 3 months/no recur. 20

A, nasopharyngeal tumor resection through the transcervicopharyngeal space approach combined with nasal endoscopy; B, local lymphatic dissection; C, submental

flap repair; D, tracheostomy; E, nasopharyngeal tumor resection through the transcervicopharyngeal space approach combined with mandibular external rotation;

F, nasopharyngeal tumor resection through the transcervicopharyngeal space approach combined with maxillary overturning; pTNM, pathological tumor-node-

metastasis.
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2.2.2. Surgical steps
2.2.2.1. Prefabrication of submental flaps
The upper margin of the flap was designed along the lower

margin of the mandible (0.5 cm from the mandible lower

margin), extending from the lateral side of the submandibular

gland on the pedicle side to the mandibular angle on the

opposite side of the pedicle. The lower margin of the flap was

located at the thyroid cartilage (Adam’s apple), and the flap

measured 10–20 cm × 6–8 cm. According to the preoperative

enhanced thin-slice CT of the neck, the submental flap reflux

vein and its course (external jugular vein or internal jugular

vein) were predicted (Figure 2).

According to the designed flap, the skin and platysma

muscle was incised; and the marginal mandibular branch of

the facial nerve was dissected and protected. The anterior

belly of the digastric muscle of the affected side was detached

at the chin to avoid separation of the anterior belly of the

digastric muscle from the submental flap. The submental

artery was found between the upper margin of the

submandibular gland and the lower margin of the mandible,

and the artery was protected at the submental flap side.

According to the prediction based on preoperative CT,

the refluxing vein was confirmed and then preserved in the

submental flap. According to the relationship between the

submandibular gland and the submental artery and reflux
Frontiers in Surgery 03
vein, the submandibular gland was either removed or retained

at the base of the submental flap as appropriate. The flap was

prefabricated for later use (Figure 3).

2.2.2.2. Neck lymph node dissection
The neck lymphnodes were dissected according to the preoperative

cervical lymph node ultrasound and cervical CT findings.

2.2.2.3. Exposure of parapharyngeal space and lymph
node dissection
The inferior portion of the parotid gland was elevated. The

digastric muscle and styloid process muscle were then detached

to identify the hypoglossal nerve and expose the

parapharyngeal space. The carotid sheath was exposed, and

dissection was performed along the surface of the carotid

sheath to the cranial side. The blood vessels and important

nerves at the base of the skull were dissected and protected, and

the lymphoid tissues in the parapharyngeal space were dissected.

2.2.2.4. Parapharyngeal space approach combined with
nasal endoscopy/mandibular external rotation/
maxillary overturning
Nasopharyngeal masses at the lateral, deep, and cranial sides

were dissociated at the parapharyngeal space. Nasal

endoscopy/mandibular external rotation/maxillary overturning

was performed to thoroughly remove the masses (20). The
frontiersin.org
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FIGURE 1

Picture and CT images for the nasopharyngeal tumor (arrows). (A)
Axial CT Image. (B) Coronal CT. (C) Picture under nasal endoscopy.

FIGURE 2

CT images showing the reflux veinof the submetalflap (arrows). (A) The
reflux vein in the submandibular gland area. (B) The reflux vein
drainaging into the external jugular vein. (C) The external jugular vein.

Ma et al. 10.3389/fsurg.2022.985752
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scope of resection started from the lateral wall of the

nasopharynx and the lateral wall of the sphenoid sinus for the

healthy side; for the affected side, the scope included the torus

tubarius, reaching the posterior wall of the maxillary sinus;

and extending to the posterior and superior margin of the
frontiersin.org
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FIGURE 3

Reconstruction of nasopharyngeal defect with submental
flaps (arrows). (A) Design of the submental flap. (B)
Prefabrication of submental flap. (C) The submental flap was
advanced into the nasopharynx through the cervical and
parapharyngeal space.

Ma et al. 10.3389/fsurg.2022.985752
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nasal septum at the top and to the oropharynx at the bottom. At

the same time, the sphenoid sinus and sphenoidal rostrum

bones were resected deep to the clivus bone at the skull base.

2.2.2.5. Reconstruction of nasopharyngeal defect with
submental flaps
After sufficient hemostasis, the epidermis at the proximal end of

the preset submental flap was removed as appropriate to extend

the pedicle, and the submental flap at the distal end was

advanced into the nasopharynx through the cervical and

parapharyngeal space. The flap was flattened to fully cover the

defect of the nasopharynx and/or sphenoid sinus cavity.

According to the positional relationship between the posterior

nostril and the submental flap, two groups of suture traction

lines at the lower part of the flap could be used to fix the

submental flap to the nasopharynx. A moderately sized posterior

nostril embolus was made with iodoform, and the submental

flap was moderately compressed and fixed on the nasopharynx.

2.2.2.6. Suture area
A negative-pressure drainage tube was placed in the

parapharyngeal space and neck, and the subcutaneous skin

was sutured layer by layer.
2.3. Postoperative treatment

Neck bracing with slight forward-leaning was performed.

Compression on the submental flap pedicle was forbidden.

Attention was given to oral hygiene, and anti-inflammatory,

symptomatic treatment was administered.

The postoperative SNOT-20 score (including runny nose,

sneezing, cough, ear discomfort, headache and psychological

problems) was investgated 3 months after the surgery to

evaluate the influnces caused by surgery.
3. Results

All eight patients had negative incisal margins. The average

blood loss was 280 ml, and the average operation time was 7.5 h.

The patients were discharged from the hospital 5–7 days after the

operation. The nasal packing was removed 10–14 days after the

operation. The average size of the submental flap used to repair the

nasopharyngeal defects was 8–10 cm× 5–6 cm, and all flaps

survived after surgery. Intraoperative examination confirmed that

all eight patients had venous drainage of the submental flap (three

with venous drainage into the internal jugular vein and five with

venous drainage into the external jugular vein); these findings were

consistent with the prediction by preoperative cervical enhanced
frontiersin.org
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FIGURE 4

Picture of the submental flap 27 months after the operation.

Ma et al. 10.3389/fsurg.2022.985752
CT. ALL patients had nasal obstruction and poor nasal ventilation

due to postoperative swelling of the submental flaps. 3 to 6 months

after the operation, the nasopharyngeal submental flap gradually

shrank and became mucous membrane with good ventilation. In

the nasal endoscopy group, no obvious ulcer surface or dry scab

formation was present (Figure 4). The SNOT-20 was administered

3 months postoperatively, and the score in the nasal endoscopy

group was significantly lower than that in the mandibular external

rotation group and maxillary overturning group. The patients’

quality of life after nasal endoscopy was good (Table 1).

During the follow-up period of 3–77 months, four patients

underwent supplemental radiotherapy, two underwent

chemotherapy. Three patients underwent tracheotomy and the

cannula was smoothly removed 2 weeks after the operation. In

one patient who developed recurrence of nasopharyngeal

carcinoma after radiotherapy (rT2N2cM0), bilateral cervical

lymph node metastasis occurred simutaniously; cervical lymph

node recurrence occurred again 6 months after the last operation.

Another patient had lung metastasis without nasopharyngeal

recurrence 4 years after surgical treatment of nasopharyngeal

adenoid cystic carcinoma. Both patients underwent

immunotherapy. The remaining six patients had no recurrence.
4. Discussion

Thewound after excision ofmalignant nasopharyngealmasses

is large, and opinions differ on how to treat postoperative wound

defects (including no repair, nasal mucosa flap repair, and

temporalis muscle and free flap repair). Submental flaps were

used to repair postoperative defects in patients with malignant

nasopharyngeal tumors in this study. To the best of our
Frontiers in Surgery 06
knowledge, the use of these flaps in malignant nasopharyngeal

tumors has never been reported. In this study, after resection of

malignant nasopharyngeal tumors, the nasopharyngeal defect

was 6–8 cm× 4–5 cm in size; For radical resection of

nasopharyngeal masses, we believe that most of the

parapharyngeal constrictor muscles need to be removed to avoid

residual mass caused by difficult identification of the tumor and

post-radiotherapy scar tissues. This will ensure the greatest

extent of tumor resection and achieve negative incisal margins,

minimizing the recurrence rate.

The submental flapwas taken from the submental area, and the

skin in this area was loose inmiddle-aged and elderly patients. The

length of the flap could reach the bilateral mandibular angle

(20 cm), the width could extend from the lower margin of the

mandible to the superior margin of the thyroid cartilage

(7–8 cm), and the depth could reach the platysma and anterior

belly of the digastric muscle. In addition, a portion of the

suprahyoid muscles and submandibular glands could be retained

in the submental flap as appropriate, facilitating repair of large-

scale defects in the middle skull base; the tissue volume in the

submental flap could be adjusted and the thickness was moderate,

preventing blockage of the nasal cavity and detrimental effects on

postoperative ventilation. The submental flap was closer to the

nasopharynx than the pectoralis major, and the pedicle reaching

the nasopharynx was long enough to maintain a relatively stable

blood supply. In this study, the size of the submental flap was at

least 1 cm larger than the actual defect diameter, allowing the flap

to fully cover the wound surface. The submental flap was adjacent

to the nasopharynx but located at a safe distance, which was

hardly invaded by the malignant tumors. Compared with nasal

mucosa flaps, which have a small tissue volume and easily

damaged blood supply, submental flaps are an ideal and reliable

repair material for nasopharyngeal defects.

We have repaired postoperative defects of nasopharyngeal

carcinoma using temporalis muscle, but the surgery was highly

traumatic and associated with many postoperative complications.

Different incisions are used for the temporalis muscle flap area

and the neck dissection. After the temporalis muscle flap is

taken, the flap area is sunken, affecting the appearance; this is

more obvious for patients with thinning hair, especially after

radiotherapy and chemotherapy. Many patients with cancer are

old and weak, and their temporalis muscle is thin; it cannot

adequately cover the nasopharynx, leading to bone exposure of

the nasopharynx after surgery, long-term ulceration, scabbing,

and infection (1, 22). We adopted the approach through the

parapharyngeal space to push the submental flap up to the

nasopharynx; this distance is short, and the operation is easy.

The same incision is used for the submental flap donor site, neck

lymph node dissection, and parapharyngeal space lymph node

dissection, making the procedure more convenient and quicker

than temporalis muscle flap prefabrication and with less

collateral injury. The submental flap with the overlying skin can

be used to repair the nasopharynx, unlike the temporalis muscle,
frontiersin.org
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which requires secondary epithelization. Free vascularized flaps

(e.g., forearm flaps, medial calf flaps) can also be used to repair

nasopharyngeal defects, but they require vascular anastomosis

and have a long operative time (23). In addition, most patients

have a history of radiotherapy in the neck, resulting in slender

and poorly elastic blood vessels that make anastomosis difficult

and result in treatment failure. The survival rate of free flaps is

lower than that of submental flaps, and free flaps are more

complicated to design. After repair with the submental flap, the

temporalis muscle and the vessels of the neck recipient area for

free flaps are retained, providing a backup plan for postoperative

repair when the tumor recurs again. Of course undesirable hair

growth at the recipient site can be asignificant concern (23, 24).

When designing a submental flap, the course of the submental

artery for the submental flap blood supply is relatively constant,

but the course of the reflux vein is uncertain. Failure of the

submental flap is mainly attributed to injury to the reflux vein.

According to the relevant literature, the reflux vein is usually

either the external jugular vein or the internal jugular vein (25).

We propose prediction of the submental flap reflux vein and its

course using preoperative neck enhanced continuous thin-slice

CT followed by intraoperative confirmation that the submental

flap reflux vein is completely consistent with the CT-based

prediction (7). Through CT prediction, the submental flap reflux

vein can be fully protected in advance, which greatly improves

the survival rate of the submental flap. In this study, repair with

a submental flap was successful in all eight patients; no local

necrosis, infection, or bleeding occurred; For the experienced

surgeon, failure rate of submental flap repair has been very low

and mostly related to rare technical intraoperative errors (24).

The submental flap was of moderate thickness, and the posterior

nostrils became blocked to varying degrees in a short period of

time after the operation, resulting in poor nasal breathing. After

about 3–6 months, the submental flap gradually shrank, and the

nasal cavity normalized, restoring normal ventilation. The

postoperative SNOT-20 score of six patients who underwent

endoscopy was significantly lower than that of two patients who

underwent mandibular external rotation or maxillary

overturning. It is suggested that the nasal function of the former

is significantly better than that of the latter, although it cannot

reach statistical significance due to the small number of cases.
5. Limitations

As a retrospective study, this study only involved 8 patients,

with a small sample size and a short follow-up time of only 3–77

months. All nasopharyngeal lesions were (r)T1–3 (early- and

mid-stage lesions). However, the clinical experience

accumulated from such cases can be used to gradually expand

the surgical indications. The two men in this study had

inconspicuous submental whiskers, making nasopharyngeal

repair suitable. For men with thick submental whiskers who
Frontiers in Surgery 07
undergo nasopharyngeal repair with a submental flap,

nasopharyngeal hair removal is required in the later stage.
6. Conclusion

In conclusion, postoperative defect repair of nasopharyngeal

malignant tumors with a submental flap through the

parapharyngeal space is a simple and feasible approach with

sufficient tissue volume, minimal trauma, and a high success

rate. It thus resolves the difficulty of repairing large wounds in

the nasopharynx and reduces postoperative complications. This

method is reliable and effective for postoperative defect repair

of most malignant nasopharyngeal tumors, and it is worthy of

widespread promotion. Preoperative CT is used to examine the

submental flap reflux vein and predict its course, facilitating

easier harvesting of the submental flap and ensuring its survival.
Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author/s.
Author contributions

HM and JF conceived of the study. SH, RW and YY

participated in its design and data analysis and statistics. QZ,

LH and LF helped to draft the manuscript. All authors

contributed to the article and approved the submitted version.
Funding

Thisworkwas supported by theNationalKeyR&DProgramof

China (No. 2020YFB1312805) and the Capital Health Research

and Development of Special (No. 2022-1-2051).
Acknowledgments

We thank Angela Morben, DVM, ELS, from Liwen Bianji
(Edanz) (www.liwenbianji.cn) for editing the English text of a
draft of this manuscript.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
frontiersin.org

http://www.liwenbianji.cn
https://doi.org/10.3389/fsurg.2022.985752
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Ma et al. 10.3389/fsurg.2022.985752
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their
Frontiers in Surgery 08
affiliated organizations, or those of the publisher, the editors

and the reviewers. Any product that may be evaluated in this

article, or claim that may be made by its manufacturer, is not

guaranteed or endorsed by the publisher.
References
1. Tsang RK, Wei WI. Salvage surgery for nasopharyngeal cancer. World
JOtorhinolaryngolHeadNeck Surg. (2015) 1:34–43. doi: 10.1016/j.wjorl.2015.09.006

2. Chee J, Ting Y, Ong YK, Chao SS, Loh KS, Lim CM. Relapse status as a
prognostic factor in patients receiving salvage surgery for recurrent or residual
nasopharyngeal cancer after definitive treatment. Head Neck. (2016)
38:1393–400. doi: 10.1002/hed.24451

3. Yu KH, Leung SF, Tung SY, Zee B, Chua DT, Sze WM, et al. Survival
outcome of patients with nasopharyngeal carcinoma with first local failure: a
study by the Hong Kong nasopharyngeal carcinoma study group. Head Neck.
(2005) 27:397–405. doi: 10.1002/hed.20161

4. Peng Z, Wang Y, Wang Y, Fan R, Gao K, Zhang H, et al. Comparing the
effectiveness of endoscopic surgeries with intensity-modulated radiotherapy for
recurrent rT3 and rT4 nasopharyngeal carcinoma: a meta-analysis. Front Oncol.
(2021) 11:703954. doi: 10.3389/fonc.2021.703954

5. Li JX, Huang SM, Jiang XH, Ouyang B, Han F, Liu S, et al. Local failure
patterns for patients with nasopharyngeal carcinoma after intensity-modulated
radiotherapy. Radiat Oncol. (2014) 9:87. doi: 10.1186/1748-717X-9-87

6. Lee AW, Ma BB, Ng WT, Chan AT. Management of nasopharyngeal
carcinoma: current practice and future perspective. J Clin Oncol Off J Am Soc
Clin Oncol. (2015) 33:3356–64. doi: 10.1200/JCO.2015.60.9347

7. Suárez C, Rodrigo JP, Rinaldo A, Langendijk JA, Shaha AR, Ferlito A. Current
treatment options for recurrent nasopharyngeal cancer. Eur Arch
Otorhinolaryngol. (2010) 267:1811–24. doi: 10.1007/s00405-010-1385-x

8. Kong F, Zhou J, Du C, He X, Kong L, Hu C, et al. Long-term survival and late
complications of intensity-modulated radiotherapy for recurrent nasopharyngeal
carcinoma. BMC Cancer. (2018) 18:1139. doi: 10.1186/s12885-018-5055-5

9. Li W, Zhang H, Lu H, Wang H, Gu Y, Li H, et al. Clinical outcomes of salvage
endoscopic nasopharyngectomy for patients with advanced recurrent nasopharyngeal
carcinoma. Front Oncol. (2021) 11:716729. doi: 10.3389/fonc.2021.716729

10. Wang ZQ, Xie YL, Liu YP, Zou X, Chen JH, Hua YJ, et al. Endoscopic
nasopharyngectomy combined with internal carotid artery pretreatment for
recurrent nasopharyngeal carcinoma. Otolaryngol Head Neck Surg. (2022)
166:490–7. doi: 10.1177/01945998211011076

11. Poh SS, Soong YL, Sommat K, Lim CM, Fong KW, Tan TW, et al.
Retreatment in locally recurrent nasopharyngeal carcinoma: current status and
perspectives. Cancer Commun. (2021) 41:361–70. doi: 10.1002/cac2.12159

12. Simo R, Robinson M, Lei M, Sibtain A, Hickey S. Nasopharyngeal
carcinoma: United Kingdom national multidisciplinary guidelines. J Laryngol
Otol. (2016) 130(S2):S97–S103. doi: 10.1017/S0022215116000517

13. Liu YP, Wen YH, Tang J, Wei Y, You R, Zhu XL, et al. Endoscopic surgery
compared with intensity-modulated radiotherapy in resectable locally recurrent
nasopharyngeal carcinoma: a multicentre, open-label, randomised, controlled, phase
3 trial. Lancet Oncol. (2021) 22:381–90. doi: 10.1016/S1470-2045(20)30673-2
14. Liu Q, Sun X, Li H, Zhou J, Gu Y, Zhao W, et al. Types of transnasal
endoscopic nasopharyngectomy for recurrent nasopharyngeal carcinoma:
Shanghai EENT Hospital Experience. Front Oncol. (2021) 10:555862. doi: 10.
3389/fonc.2020.555862

15. Peng Z, Wang Y, Wang Y, Fan R, Gao K, Zhang H, et al. Preliminary efficacy
report and prognosis analysis of endoscopic endonasal nasopharyngectomy for
recurrent nasopharyngeal carcinoma. Front Surg. (2021) 8:713926. doi: 10.3389/
fsurg.2021.713926

16. Thamboo A, Patel VS, Hwang PH. 5-Year outcomes of salvage endoscopic
nasopharyngectomy for recurrent nasopharyngeal carcinoma. J Otolaryngol Head
Neck Surg. (2021) 50:12. doi: 10.1186/s40463-020-00482-x

17. You R, Zou X, Hua YJ, Han F, Li L, Zhao C, et al. Salvage endoscopic
nasopharyngectomy is superior to intensity-modulated radiation therapy for
local recurrence of selected T1-T3 nasopharyngeal carcinoma: a case-matched
comparison. Radiother Oncol. (2015) 115:399–406. doi: 10.1016/j.radonc.2015.
04.024

18. Zou X, Han F, Ma WJ, Deng MQ, Jiang R, Guo L, et al. Salvage endoscopic
nasopharyngectomy and intensity-modulated radiotherapy versus conventional
radiotherapy in treating locally recurrent nasopharyngeal carcinoma. Head
Neck. (2015) 37:1108–15. doi: 10.1002/hed.23719

19. Feng Y, Dai Z, Yan R, Li F, Zhong X, Ye H, et al. Outcomes of recurrent
nasopharyngeal carcinoma patients treated with salvage surgery: a meta-
analysis. Front Oncol. (2021) 11:720418. doi: 10.3389/fonc.2021.720418

20. Fang J, Wang R, Zhang J, Hou L, Ma H, Feng L, et al. A pilot study to dissect
the nasal pharyngeal cancer via a combined method of nasal endoscope and trans-
parapharyngeal space. Chin Arch Otolaryngol Head Neck Surg. (2021) 28:215–7.
doi: 10.16066/j.1672-7002.2021.04.005

21. Vaid L, Khanna S, Singh PP. Impact of nasal polyps on quality of life of
chronic sinusitis patients. Indian J Otolaryngol Head Neck Surg. (2007)
59:136–41. doi: 10.1007/s12070-007-0040-3

22. Kobayashi T, Morimoto T, Maeda K, Toda Y, Hirata H, Yoshihara T, et al.
Transoral mandibular tongue-splitting approach in upper cervical epidural
abscess: a case report and review of the literature. Spine Surg Relat Res. (2020)
4:178–83. doi: 10.22603/ssrr.2019-0090

23. 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. doi: 10.1002/hed.26121

24. Hamidian Jahromi A, McClure LJ, Horen SR, Konofaos P. Comprehensive
review of the submental flap in head and neck and facial reconstruction: what
plastic surgeons need to know. J Craniofac Surg. (2021) 32(7):2406–10. doi: 10.
1097/SCS.0000000000007930

25. Lin HC, Huang YS, Chu YH, Liu SC, Shangkuan WC, Lai WS, et al. Vascular
anatomy is a determining factor of successful submental flap raising: a retrospective
study of 70 clinical cases. PeerJ. (2017) 5:e3606. doi: 10.7717/peerj.3606
frontiersin.org

https://doi.org/10.1016/j.wjorl.2015.09.006
https://doi.org/10.1002/hed.24451
https://doi.org/10.1002/hed.20161
https://doi.org/10.3389/fonc.2021.703954
https://doi.org/10.1186/1748-717X-9-87
https://doi.org/10.1200/JCO.2015.60.9347
https://doi.org/10.1007/s00405-010-1385-x
https://doi.org/10.1186/s12885-018-5055-5
https://doi.org/10.3389/fonc.2021.716729
https://doi.org/10.1177/01945998211011076
https://doi.org/10.1002/cac2.12159
https://doi.org/10.1017/S0022215116000517
https://doi.org/10.1016/S1470-2045(20)30673-2
https://doi.org/10.3389/fonc.2020.555862
https://doi.org/10.3389/fonc.2020.555862
https://doi.org/10.3389/fsurg.2021.713926
https://doi.org/10.3389/fsurg.2021.713926
https://doi.org/10.1186/s40463-020-00482-x
https://doi.org/10.1016/j.radonc.2015.04.024
https://doi.org/10.1016/j.radonc.2015.04.024
https://doi.org/10.1002/hed.23719
https://doi.org/10.3389/fonc.2021.720418
https://doi.org/10.16066/j.1672-7002.2021.04.005
https://doi.org/10.1007/s12070-007-0040-3
https://doi.org/10.22603/ssrr.2019-0090
https://doi.org/10.1002/hed.26121
https://doi.org/10.1097/SCS.0000000000007930
https://doi.org/10.1097/SCS.0000000000007930
https://doi.org/10.7717/peerj.3606
https://doi.org/10.3389/fsurg.2022.985752
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Reconstruction of nasopharyngeal defect with submental flap during surgery for nasopharyngeal malignant tumors
	Introduction
	Data and methods
	Clinical data
	Surgical procedures
	Preoperative preparation
	Surgical steps
	Prefabrication of submental flaps
	Neck lymph node dissection
	Exposure of parapharyngeal space and lymph node dissection
	Parapharyngeal space approach combined with nasal endoscopy/mandibular external rotation/maxillary overturning
	Reconstruction of nasopharyngeal defect with submental flaps
	Suture area

	Postoperative treatment

	Results
	Discussion
	Limitations
	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


