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Abstract. Infrastructure maxillectomy is a surgical proce‑
dure to remove the lower part of the maxilla and hard palate. 
The objective of the present study was to analyze clinical 
data and treatment outcome of patients who underwent 
infrastructure maxillectomy between 2011 and 2019. A total 
of 13 patients who underwent infrastructure maxillectomy 
for maxillary sinus and hard palate neoplasms between 2011 
and 2019 were analyzed. These patients were subdivided 
into maxillary sinus neoplasm (n=5) and hard palate 
neoplasm (n=8) groups. All patients except one underwent 
infrastructure maxillectomy using the sublabial approach. 
One patient underwent an external approach through lateral 
rhinotomy. Postoperative reconstruction was performed for 
11 patients using obturator, 6 patients using skin grafts and 
3 patients using free flaps. A total of 6 patients had radio‑
therapy (RT), 3 had concurrent chemoradiotherapy (CCRT) 
and 2 had chemotherapy after surgery. The survival rate 
and recurrence rate were 61.5% (8/13) and 46.2% (6/13), 
respectively. The current results suggested that infrastructure 
maxillectomy may be an effective treatment for maxillary 
sinus neoplasms in the lower part of the maxillary sinus and 
hard palate neoplasms without causing marked functional 
or cosmetic morbidity. Postoperative RT or CCRT may be 
recommended to decrease the recurrence after infrastructure 
maxillectomy.

Introduction

Infrastructure maxillectomy is a surgical procedure to remove 
the lower part of the maxilla and hard palate (1,2). The 

procedure preserves structures around orbit and zygoma, thus 
providing good functional and cosmetic results (3). However, 
the role of partial maxillectomy for maxillary sinus and hard 
palate carcinomas is not well understood yet (2). Therefore, 
the objective of this study was to analyze clinical data and 
treatment outcome of patients who underwent infrastructure 
maxillectomy between 2011 and 2019.

Patients and methods

This study was approved by the Institutional Review 
Board of Chonnam National University Hwasun Hospital 
(CNUHH‑2020‑049). Sixteen patients who underwent infra‑
structure maxillectomy for maxillary sinus and hard palate 
neoplasms between 2011 and 2019 were identified. All patients 
provided written informed consent. Among them, 3 patients 
who had reoperation for maxillary sinus cancer were not 
analyzed. These subjects were subdivided into maxillary 
sinus neoplasm (n=5) and hard palate neoplasm (n=8) groups. 
We reviewed their demographic characteristics, symptoms, 
duration of symptoms, size and location of primary tumor, 
preoperative biopsy results, radiologic examinations, clinical 
stage, surgery, reconstruction method, histopathologic results, 
treatment outcomes, adjuvant treatment, postoperative compli‑
cations, and recurrence.

All patients underwent radiologic examinations before the 
operation to assess the extent of the lesion and aid treatment 
planning. If lymph node metastasis was suspected or diag‑
nosed by preoperative examinations, a neck dissection was 
performed. All patients who underwent infrastructure maxil‑
lectomy were confirmed histopathologically. RT or CCRT was 
performed according to postoperative biopsy results.

Results

Of 13 patients who underwent infrastructure maxillectomy, 
the location of the primary tumor was maxillary sinus in 
5 patients and hard palate  in 8 patients. Clinical findings 
of patients who underwent infrastructure maxillectomy 
are summarized in Table I. There were 11 males and 
2 females. The mean age of all patients was 67.4±10.5 years 
(range, 43‑80 years). The most common symptoms were pain 
(n=6, 46.2%), abnormal sensation (n=2), rhinorrhea (n=2), 
mass (n=1), cheek swelling (n=1), and oral bleeding (n=1). 
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The mean duration of symptoms was 1.8±1.5 months 
(range, 0.2‑6 months). Of 13 patients, 6 occurred on the left 
side, 6 on the right side, and 1 on both sides. The mean tumor 
size was 5.2±1.5 cm (range, 3‑8 cm).

Preoperative punch biopsy was performed for all 
patients. Results revealed that squamous cell carcinoma 
was the most common in 9 patients (n=9, 69.2%), followed 
by adenocarcinoma (n=2), malignant melanoma (n=1), and 
malignant mesenchymal tumor (n=1). Computed tomog‑
raphy (CT, n=10), magnetic resonance imaging (MRI, n=5), 
and positron emission tomography CT (PET CT, n=10) were 
performed to confirm primary site lesions, neck and distant 
metastasis. Before surgery, 2 patients underwent chemo‑
therapy and 1 underwent chemotherapy and CCRT. In the 
clinical stage, stage IV was the most common (n=7, 53.8%). 
Stage III and stage II had 3 patients each. There was no 
patient with stage I.

All patients except one underwent infrastructure maxillec‑
tomy using the sublabial approach. One patient underwent an 

external approach through lateral rhinotomy. We performed 
frozen biopsies to determine whether further resection was 
needed. Resection of lesions with clear margins was performed. 
Neck dissection was performed in 3 patients. Postoperative 
reconstruction was done for 11 patients using obturator, 6 
with skin graft, and the 3 with free flaps [2 with anterolateral 
thigh (ALT) flap and 1 with pectoralis major myocutaneous  
(PMMC) flap]. No major complications from surgical interven‑
tion were reported. Histopathologic results included squamous 
cell carcinoma (n=9, Fig. 1), adenocarcinoma (n=1), malignant 
melanoma (n=1), high grade spindle cell sarcoma (n=1), and 
pleomorphic adenoma (n=1). Histopathologic examination 
revealed that one patient who was considered as having 
adenocarcinoma on preoperative biopsy was found to have 
pleomorphic adenoma. Except for this one, the final biopsy 
was the same as the preoperative biopsy. Among 13 patients 
who underwent infrastructure maxillectomy, 6 had RT, 3 had 
CCRT, and 2 had chemotherapy after surgery. One patient 
diagnosed with squamous cell carcinoma (stage III) of the hard 

Figure 1. In a 43‑year‑old male patient, (A) preoperative coronal CT, (B) coronal T2‑weighted MRI and (C) coronal T1‑weighted MRI with enhancement 
showing 5x4.6 cm sized multi‑loculated cystic mass in the right maxillary sinus. (D) Coronal CT showing no recurrence at three years after treatment with 
infrastructure maxillectomy and postoperative radiotherapy. CT, computed tomography; MRI, magnetic resonance imaging.
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palate and one patient with pleomorphic adenoma as a final 
diagnosis did not undergo additional treatment after surgery.

Among 13 patients who underwent infrastructure maxil‑
lectomy, 5 patients (38.5%) died during the follow‑up, 
including 4 tumor related deaths and 1 death from other 
disease. Recurrence occurred in 6 (1 case of local recurrence, 
3 cases of distant metastasis, and 2 cases of local and distant 
recurrence). Sites of distant metastasis were lung in 3 patients, 
mediastinum in 1 patient, and whole body in 1 patient diag‑
nosed with malignant melanoma. Three of five patients who 
developed distant metastases died and two were followed 
up without recurrence after lung metastasis resection and 
treatment. The mean follow‑up period after surgery was 
33.0±26.2 months (range, 4‑106 months).

Discussion

This study presented our 9‑year experience of infrastructure 
maxillectomy for maxillary sinus and hard palate neoplasms. 
The survival rate of patients who underwent infrastructure 
maxillectomy at the last follow‑up was 61.5% (8/13), similar 
to previous reports, although disease location, stage, and 
histology were different between our study and previous 
studies (2,4).

We performed infrastructure maxillectomy for 5 maxillary 
sinus neoplasms and 8 hard palate neoplasms. Imaging exami‑
nations such as CT and MRI can confirm the exact extent of 
the lesion. Infrastructure maxillectomy can provide sufficient 
oncological safety margin (2). In addition, it can determine the 
clear resection margin through frozen biopsies (2). In all cases, 
we confirmed clear surgical margins by intraoperative frozen 
biopsies.

Preoperative punch biopsy was done for all patients. Result 
of preoperative punch biopsy was the same as the final biopsy 
after surgery except for 1 patient. Therefore, it is better to 
perform a preoperative punch biopsy to determine the surgical 
plan such as metastasis evaluation and reconstruction method.

All patients except one were operated via sublabial 
approach without external incision. In one case, the hard 
palate carcinoma invaded the nasal alar and surrounding 
tissues. Thus, external approach through lateral osteotomy 
was inevitable. For 3 patients, neck dissection was performed 
due to the presence of preoperatively suspicious metastatic 
lymph node. In 11 patients, postoperative RT, CCRT, or 
chemotherapy was required to treat residual microscopic 
disease to achieve more satisfactory local control and reduce 
the rate of recurrence (5,6). Indications of postoperative RT 
or CCRT include advanced stage, positive or close surgical 
margins, perineural invasion, and neck lymph node metas‑
tasis (6). Two patients (1 patient with malignant melanoma 
and 1 patient who received CCRT before surgery) received 
chemotherapy only.

After infrastructure maxillectomy, a palatal defect will 
develop. It must be sealed (1,7‑9). The method of palatal 
defect reconstruction depends on the size of the defect 
and the availability of dentition to support prosthesis (1). 
The reconstruction method for a palatal defect includes an 
obturator, a locoregional pedicled flap, or a free flap (1,7‑9). 
The most common reconstruction method in this study was 
obturator (84.6%, 11/13). Free flap has the advantage of being 

able to supply virtually unlimited tissue. However, it has 
increased surgical time and donor site morbidity (9). Free flap 
was performed only in 3 patients with large and wide lesions 
in the present study.

Survival rate and recurrence rate were 61.5% (8/13) and 
46.2% (6/13), respectively. These results were similar to those 
of total or radical maxillectomy (2,3,10). Postoperative RT 
or CCRT is needed in most cases, even with partial or total 
maxillectomy (2). In addition, infrastructure maxillectomy 
can remarkable reduce functional and cosmetic damage due 
to preservation of orbit and zygoma (2,3). Therefore, this 
surgical method is an effective treatment for maxillary sinus 
neoplasms in the lower part of the maxillary sinus and hard 
palate neoplasms.

The limitation of this study is the small sample size. 
Long‑term follow‑up of more patients at multiple centers is 
required. Another limitation of this study is the absence 
of figures of before and after surgery or histopathological 
findings.

Infrastructure maxillectomy is an effective treatment for 
maxillary sinus neoplasms in the lower part of the maxillary 
sinus and hard palate neoplasms without causing remarkable 
functional or cosmetic morbidity. We recommend postopera‑
tive RT or CCRT to reduce recurrence after an infrastructure 
maxillectomy.
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