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Abstract

Oral cancer treatment primarily focused on the surgical removal of cancer tissues followed by surgical/prosthetic reconstruction. Restoration of the missing structures immediately after surgery shortens recovery time and allows patient to return to community as a functioning member. The most practiced surgical obturators are simple resin prosthetic bases without incorporation of the teeth. This article highlights a technique to fabricate a surgical obturator that duplicates patient’s original tissue form including teeth, alveolus and palatal tissues. The obturator is placed immediately after surgery and make patient feel unaware of surgical deformity. The obturator prosthesis fabricated with this technique support soft tissues and minimizes the scar contracture. We have clinically tried this technique in 11 patients. Patients’ satisfaction level was recorded on visual analogue scale (VAS) and it ranges between 74% and 94% (with average of 87%). Four different prosthodontists have visually evaluated facial asymmetry of patients at 6 mo recall and their average perception on VAS varies between 71% and 93% (with average of 84%). 
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Core tip: This article highlights a technique to fabricate a surgical obturator that duplicates patient’s original tissue form including teeth, alveolus and palatal tissues. Make patient feel unaware of surgical deformity. The obturator prosthesis fabricated with this technique support soft tissues and minimizes the scar contracture. We have clinically tried this technique in 11 patients. Patients’ satisfaction level was recorded on visual analogue scale (VAS) and it ranges between 74% and 94% (with average of 87%). Four different prosthodontists have visually evaluated facial asymmetry of patients at 6 months recall and their average perception on VAS varies between 71% and 93% (with average of 84%). 
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INTRODUCTION 
Treatment of oral cancer necessitates surgical removal of the affected maxillofacial hard and soft tissues[1]. Loss of structural continuity affects esthetic appearance and functional performance like mastication and swallowing[2]. Esthetic disfigurement significantly affects patients’ social and psychological wellbeing[3]. In addition to local and general health psychological, social and economic aspects determine final treatment outcome of the prosthetic rehabilitation[2]. Patient may get disease free after resection of the cancer tissues but can become a permanent handicap if not rehabilitated in a proper manner. Plastic surgeons face great challenges to reconstruct oral and maxillofacial defects to maintain the functional integrity and esthetic appearance especially in large sized defects and trismus. In case of malignancies, radiotherapy is a vital parameter in controlling neck metastasis. Though surgical reconstruction restores the defect, replacement of teeth and facial tissue support can only be achieved by prosthodontic reconstruction. Obturators are given to maintain an artificial barrier between nasopharynx and oropharynx so that oral intake of food should not be regurgitated from the nose and sufficient negative pressure develops in the oral cavity to facilitate deglutition[1]. Depending upon the time of prosthesis given they are classified as immediate surgical (immediate), delayed surgical (7-10 d), interim (4-6 wk) and definitive (After 4-6 mo) obturators[1,4]. 
Immediate or delayed surgical obturator minimizes scar contracture and disfigurement thereby making a positive effect on the patients’ psychology. Various designs have been proposed for fabrication of the surgical obturator. The design ranges from acrylic resin record base bearing no teeth[5]. With or without wrought-wire clasps[6], to a clasped acrylic resin prosthesis that restores the dental arch form[7]. Dentate patients are relatively easier to treat than edentulous patients as maximum retention and stability can be achieved from remaining teeth. The most practiced surgical obturator is a simple resin prosthetic base without incorporation of teeth. Addition of teeth in initial healing phase may cause constant source of irritation and hamper healing process according to many authors. However only anterior teeth can be restored until surgical wound is healed in some clinical situations[1,8]. In case of radiotherapy, the tissues become more friable and vulnerable hence the simplest form of prosthesis is advocated in most of the clinical situations[3].
This article highlights a treatment concept which restores resected maxillofacial tissues with a surgical obturator that duplicates patient’s original tissue form[9,10]. The technique is developed in our hospital and total 11 cancer patients were treated in last 2 years. Patients were evaluated for patients’ satisfaction level and clinicians’ perception for bilateral facial symmetry on visual analogue scale (VAS) at 6 mo recall visit.  
Technique
Prior to surgery maxillofacial prosthodontist should examine patient and discuss the plan of treatment with surgeons about a proposed line of incision and amount of resection (Figure 1A).

A pre-surgical impression of the maxillary arch is made with irreversible hydrocolloid and poured to obtain a working cast. An anticipated line of resection is drawn with a marking pencil on the cast following discussion with maxillofacial and plastic surgeons. 
The area (of the legion) on the cast is modified to obtain normal anatomical contours (Figure 1B). For example, swollen areas of the lesion on the cast can be scraped-out and defect (ulcer/breach) areas can be built-up with dental stone in order to create the normal anatomical tissue form on the cast. 
Labial/lingual infrabulge retentive areas of the remaining healthy teeth are engaged with the retentive clasp arms. A processed prosthetic base is fabricated in heat polymerizing acrylic resin by incorporating the clasps (Figure 1C).  
The processed prosthetic base is reseated on the maxillary cast and an over-impression of the whole cast (along with the seated processed prosthetic base) is made with polyvinyl-siloxane putty in perforated stock metal tray to form putty impression index (PII) (Figure 1D). Facial surface on the defect side of the cast should be completely recorded in the over-impression till border areas.    

The PII and the cast are separated from each other. The prosthetic base is reseated on the PII (Figure 1E). 
The separated cast is sectioned according to the anticipated line of resection. The planned defect section of the cast is separated from the remaining normal portion (Figure 1F). This remaining portion (of normal structures) of the cast is used to fabricate the prosthesis. 

The PII (along with the processed prosthetic base) is reseated onto the remaining portion of the cast (Figure 1G).

Prosthetic teeth are created with sprinkle-on technique by incrementally adding tooth-colored autopolymerizing acrylic resin into the impression areas of teeth in the PII. The facial flange can also be created by adding the pink colored autopolymerizing acrylic resin uniformly 2-3 mm in width (Figure 1H). 

After setting the PII along with the prosthesis is separated from the cast (Figure 1I) and then PII is separated from the prosthesis carefully. The excess resin is removed and the flange and teeth areas are finished and polished in a conventional manner (Figure 2)[11,12] Note that the smooth borders and polished surfaces are critical parameters to avoid any tissue injury. Occlusal surfaces of the posterior teeth can be trimmed off by approximately 2 mm to make them out of occlusion[1,8].    

The prosthesis must be disinfected before using it in the mouth with any suitable disinfectant like 2% glutaraldehyde solution. 

Routine minor adjustments are carried out and the prosthesis can be seated in position immediately after surgery. A surgical pack can be placed in the defect area before placement of the obturator if necessary.

CASE REPORT

We have treated 11 patients undergone maxillary partial or subtotal resection with the immediate surgical obturator in last 2 years (Table 1). Out of 11 patients, 6 had Armany’s Class I defect, 4 had class II defect (Figure 3) and 1 had Class IV defect[13]. All 11 patients were assessed at the interval of 1, 2, 6 and 12 mo follow up visits for evaluation of healing process and evaluated for patients’ own satisfaction level and clinicians’ perception level for bilateral facial symmetry on VAS.  Patients’ satisfaction level was recorded on VAS (with 0 indicating no satisfaction and 100 indicating complete satisfaction) and it ranges between 74% and 94% (with average of 87%) (Table 1). Four different prosthodontists have visually evaluated facial asymmetry of patients at 6 months recall visit and indicated their visual perception for symmetry of the face on VAS (with 0 indicating completely asymmetric face and 100 indicating completely symmetric face). The average VAS scores of 4 clinicians’ readings were calculated and presented in Table 1. Clinician perception VAS scores vary between 71% and 93% (with average of 84%). 
DISCUSSION
Neglecting timely prosthodontic rehabilitation may lead to inappropriate facial contour which is difficult to correct[14-16]. The significance of immediate surgical obturators has been well documented. Immediate obturators resist rebound of non-supported soft tissues in the possible risk of tissue contracture. During healing phase, resection site is protected from food debris, contaminants and trauma as well as the soft tissues can be well supported and the contraction of scar tissue is kept at minimum level[17,18].
Advantages of adding flange and teeth
The borders of the defect are more prone to collapse due to lack of underlying support. Addition of teeth and labial/buccal flanges provide maximum support to the borders. Facial contours of the immediate obturator support skin grafts with optimum pressure providing their close adaptation to the cavity walls. After the operation, patients are able to swallow food more readily and to resume a normal diet at an earlier stage which leads to shorter recovery period[4]. The denture component of the obturator allows mastication of soft foods initially and harder foods several days later[4,14]. Speech is minimally altered and in many instances remains nearly unchanged[19,20]. Exploration of the defect by the tongue is prevented, and the patient remains unaware of the dimensions of the surgery. By maintaining facial contour and aesthetics, patients are psychologically better equipped to face rehabilitation[21]. 

Purpose of replacing teeth immediately
Immediate restoration of the resected tissues by means the obturator that restores every missing portion of the tissues helps patients undergo unnoticed to the surgery. This gives patient positive psychological boost during the initial vulnerable period of healing. Most authors suggest that posterior teeth should not be added to surgical obturator prosthesis since they may impose excessive stress on the wound and delay the healing process[3]. This technique describes replacement of dentition that would be missing followed by grinding occlusal contacts of posterior teeth (at least 2 mm) to position them out of occlusion. Keeping the occlusal surfaces of posterior teeth in infraocclusion and maintaining intact axial surfaces serves the purpose of facial soft tissue support as well as esthetics without disturbing the healing process. Anterior teeth should not be altered unless the incisal contacts hinder the healing tissues. The purpose of adding missing teeth (anteriors or posteriors) may prevent significant psychological trauma to the patient and helps to prevent scar contracture and subsequent disfigurement. The developed facial flange also helps to support the facial soft tissues which can maintain the patient’s original facial esthetic appearance. 
Catch at early healing stage
Contracture of the wound and scar formation leave very serious facial deformities after cancer surgeries[22]. Even slight depression in either side will also cause major deformity due to face value and patient’s vulnerability towards esthetic appearance. If the radiotherapy follows the surgery the tissues become even more friable and are difficult to manage due to loss of natural laxity. Maximum wound contracture happens in initial stages within 4-6 wk. This is the period in which the losses of intraoral structures also cause difficulty in mastication and deglutition. Thus in initial stages of healing, patients may undergo severe psychological depression due to multiple problems. Avoiding immediate obturator construction may cause serious facial appearance problems due to soft tissue contracture. Immediate obturator fabricated with this technique supports soft tissues after surgery and minimize scar contracture and disfigurement that may have a positive effect on the patients' psychology. 
Works as Interim obturator
Interim obturators with teeth may be made using several methods, using a celluloid matrix[2], modifying a surgical obturator[7], using a denture duplicator[23], or using light[11,24] or heat-polymerized acrylic resin[25]. The obturator fabricated with this technique utilizes the PII of patient’s original tissue form and duplicated mostly in heat and slightly in autopolymerizing acrylic resin. 
Time and cost effective
Same surgical obturator can later (for 4-6 mo) serve as an interim obturator following modification of the tissue surfaces thus it saves time and cost. 
Housing for placement of surgical pack
The space automatically formed between intaglio surfaces of facial flange and palatal plate can easily be utilized for placement of the surgical pack immediately after the surgery. Thus the obturator can provide supporting and stabilizing medium for the surgical pack.  
Future dental implant planning
The same surgical obturator can be an effective tool for implant retained definitive fixed or removable prosthesis. Since removable prosthetic appliances function on soft tissues and the denture bearing areas are supposed to be composed of keratinized mucosa, the defect cases create a challenge. Most of the acquired defects are surgically covered with thin mucosa which is not able to support denture bases. In this manner dental implants are a valuable aid to support the dentures, leaving the non keratinized mucosa unloaded[26]. The use of dental implants in patients after trauma due to oral surgical resections, deformities, accidents or firearm injuries is an alternative way which can give the patients better function and self confidence by the achievement of retention and stability[27]. Edentulous patients undergoing partial maxillectomy must be treated with implant supported ball and socket attachments to achieve retention to the surgical obturator. Same obturator can be used to prepare the diagnostic as well as surgical template for dental implant placement. 
Limitations
The only concern of this technique is that it leaves teeth and facial flanges created in auto polymerizing acrylic resin. The light polymerizing acrylic resin can be used alternatively to solve this problem provided the combinations of the light polymerizing acrylic resins and the methylmethacrylate based denture base resins were selected carefully to ensure sufficient bond strength[11,23,24,28]. 

Future scope
Future prospective clinical trials with large sample size should be promoted to treat cancer patients with better esthetics and function. 
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Figure 1 Technique to fabricate surgical obturator duplicating original tissue-form. A: Working cast; B: Modification of cast; C: Prosthetic base; D: Putty impression index; E: Prosthetic base transferred onto putty index; F: Maxillary cast sectioned; G: Reseating of putty index onto sectioned cast; H: Creation of the prosthetic teeth in tooth-colored and facial surface in pink-colored resin; I: Removal of cast from index. 

Figure 2 Completed obturator. A: Palatal view; B: Obturator in relation with remaining normal structures on cast. 

Figure 3 Post-treatment view immediate and after 6 mo. A: Immediate post-surgical view; B: Obturator in place; C: Immediate post treatment extraoral view; D: Six month post treatment extraoral view. 

Table 1 Details of the patients enrolled and visual analogue scale scores for patients’ satisfaction level and clinicians’ observation for facial asymmetry at 6 mo recall visits


References and further reading may be available for this article. To view references and further reading you must purchase this article.

	Sr. No
	Patient’s Surgical defect-type
(Armany Classi-fication)
	Age
	Sex

(M/F)
	Diagnosis
	Post-surgical Radio-therapy

(Y/N)
	Patient’s Satisfaction level 

(VAS at 6 mo) (%)
	Clinicians’ observation for facial asymmetry 
(Average VAS scores of 4 clinicians at 6 mo) (%)

	1
	Class II
	47
	F
	Squamous cell carcinoma of right maxilla
	Y
	86
	84

	2
	Class I
	45
	M
	Adenocarcinoma of left maxillary sinus
	Y
	78
	86

	3
	Class II
	50
	F
	Squamous cell carcinoma of maxillary sinus 
	Y
	92
	80

	4
	Class IV
	63
	M
	Ameloblastoma of palate
	N
	93
	88

	5
	Class I
	50
	F
	Squamous cell carcinoma of right maxilla
	Y
	88
	74

	6
	Class I
	65
	F
	Squamous cell carcinoma of left maxilla
	Y
	94
	93

	7
	Class I
	65
	F
	Squamous cell carcinoma of right maxilla
	Y
	83
	71

	8
	Class II
	40
	F
	Squamous cell carcinoma of hard palate
	Y
	94
	93

	9
	Class I
	36
	M
	Squamous cell carcinoma of Maxillary sinus
	Y
	81
	86

	10
	Class I
	35
	F
	Squamous cell carcinoma of right maxilla
	Y
	74
	73

	11
	Class II
	48
	M
	Ameloblastoma of left maxilla
	N
	94
	92


M: Male; F: Female; VAS: Visual analogue scale.
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