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ABSTRACT

Maxillectomies triggered by cancer lesions leave as sequels the 
communication between oral and nasal cavities. This allows for the 
exchange of oral and nasal fluids which hinders speech, mastication 
and deglutition (swallowing) It also causes facial deformities which 
lower the patient’s self esteem .To restore these functions, we need 
unconventional, modified, and hard to build prosthetic devices such 
as the design of a hybrid retention prosthetic obturator (swing lock).

RESUMEN

La maxilectomía por cáncer deja secuelas que comunican la ca-
vidad oral con la nasal, permitiendo el intercambio de los fluidos 
oronasales, dificultando el habla, la masticación, la deglución y ge-
neralmente causando deformidades faciales, que en conjunto dis-
minuyen la autoestima. Para devolver estas funciones se requiere 
de la fabricación de aparatos protésicos no convencionales, modi-
ficados y de difícil elaboración. Como el diseño para un obturador 
protésico de retención híbrida, cerrojo colgante o swing-lock.
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Introduction

Head and neck cancer accounts for 17% of all 
cancer cases. It affects physical structures of the 
face and oral cavity. It leaves oroantral and oronasal 
communications as well as communication with the 
outside. This affects functions like swallowing, pho-
nation, breathing and aesthetics. It also affects the 
individual’s quality of life. In rehabilitation, there are 
surgical limitations in which the only viable option is 
a prosthesis.1-4

Maxillofacial prosthesis is the basic branch of den-
tistry dealing with the rehabilitation through artificial 
means of congenital or acquired defects of mouth and 
face affecting function and aesthetics.1,5

Obturators belong to the hybrid prosthesis type. 
This term is used for non conventional, mixed compo-
sition designs,6 which are functional for the rehabilita-
tion of partial defects or total loss of the jaws. These 
devices are manufactured to re-establish mastication, 
phonation, deglutition and aesthetics.7

Treatment plans and the design principles for a par-
tial removable prosthesis (PRP) are devised bearing in 
mind the morphology and classification of the defect.8,9

The design has to first consider the state of the peri-
odontium and the remaining teeth. The design must 
also consider the design and access retention to the 
defect, the oral opening and the change experienced 
by soft tissues, both inside and outside of the mouth.

Other factors of the treatment plan besides the pa-
tient’s motivation, must consider the following: age of 
the patient, general health state, tumour prognosis, 
and functional and aesthetic requirements. All these 
factors will determine the treatment plan of the final 
PRP.7

AJ Ackerman described in 1955 the swing lock 
prosthesis. This was also described at later dates by 
Simmons, 1963, Brown, 1970, Sprigg, 1977, and Ar-
many.10

The use of the design and construction of these 
frameworks has been studied by many authors.11,12 
Some of them do not agree and have discarded the 
use of these designs.13 Swing lock design incorporates 
conventional and special design hinge retainers in the 
same structure. Gate retainers are not the only reten-
tion source for prosthesis. Conventional retainers are 
used on posterior teeth, and with few exceptions, in 
anterior teeth as well. Hinge retainers are placed in 
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anterior teeth and sometimes in posterior teeth. In dis-
tal location, generally we find space in the tooth next to 
the defect where we can place the lock or hinge of the 
gate.8 One of the advantages of these designs is the 
use of multiple serrations to evenly distribute reten-
tion tension. This helps to maintain and stabilize the 
prosthesis against vertical displacement. It is achieved 
with a bar going from labial to oral, this bar is attached 
to a larger conventional connector. The bar’s design 
consists in vertical projection small retainers shaped 
as a I, Y, T and half T. These make contact on labial or 
lingual surfaces on the equator of the teeth. Low labial 
vestibules, high frenums and high smile lines are con-
sidered contraindications when designing the hinge. 
This design is not recommended for patients with de-
ficient vision, poor manual dexterity or for those who 
rate aesthetics to a high degree.14,15

Method

Clinical case presentation

The patient is a 47 year old male, born and residing 
in Mexico City. He is single, catholic, merchant. The 
patient did no middle university education. Family his-
tory reveals a paternal grandfather deceased because 
of bronchogenic cancer.

Non pathological personal history (NPPH) reveals 
that the patient smokes and drinks alcohol. Condi-
tion: the patient first experiments the condition five 
years ago, after a right, upper third molar extraction. 
He experiences pain and feels a tumour in this site. 
He underwent a surgical hemimaxillectomy. The histo-
pathological (HPR) report revealed a grade two chon-
drosarcoma.

Supporting treatment is begun. A course of 70 Gys 
radiotherapy is initiated, after which the patient suf-
fered a relapse. Four lines of chemotherapy are then 
applied, the patient was unresponsive. A total maxil-
lectomy is then carried out with the rebuilding of the 
orbits floor. The patient is monitored. By 2005 the 
patient presents tumoral activity (TA) with exophthal-
mous and chondrosarcoma HPR. The patient is then 
prepared for orbital exenteration and resection of the 
lesion. The lesion expands towards the right posterior 
lateral part of the skull. In July 2006 the patient ar-
rives at the Maxillofacial Prosthesis Department of the 
Graduate School, School of Dentistry, National Univer-
sity of Mexico. Physical exploration revealed the fol-
lowing, the patient is calm, conscious, self-sufficient, 
well oriented, hydrated, with no visible pallor , with no 
lymphadenopathies, no metastasis, a wide facial de-
fect communicating the oral cavity with the outside, he 

also presents an unimpeded oro-nasal communica-
tion, fistula of nose and skin, maxillectomy scar with 
irregular borders, irritation oedema and bleeding due 
to a provisional, unstable, irregular and porous pros-
thesis lacking retention, which is discoloured and with 
foul smell. The patient has teeth, the majority of which 
are in good condition (Figure 1).

All these reasons lead us to decide on the manufac-
ture of an oral prosthesis.

To be able to build a permanent obturator we need 
to consider the following aspects: support surface, re-
tentions, gaps, number of teeth, position, size of crown 
and root. After assessing these aspects, we decide 
to build a swing lock hybrid obturator prosthesis. The 
construction of this type of prosthesis requires the fol-
lowing.

Primary impression of dental arches, including the 
defect. These are conventional impressions; the only 
variable is the application of gauzes to cover the ex-
posed nasopharyngeal communication. These impres-
sions are cast in type III plaster. Once obtained the 
model, we analyze it, and individual impression trays 
are blocked and manufactured. For the physiologic im-
pression taking.

Dental requirements: manufacturing of occlusal 
niches and interdental grooves. We must also elimi-
nate possible retention and dental angles which could 
hinder insertion. We take impressions and obtain the 
physiological model with conventional techniques and 
materials. Once we achieve the physiological model 
we block it and duplicate it twice with a phosphate lin-
ing, which has been dehydrated and hardened in well 
known laboratories. In the first model, we wax a partial 
palatine plaque as major connector with its elements. 

Figure 1. Oro-naso-facial defect.
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We then take the model to the parallelometer to insert 
a tube where we will place the hinge (female section), 
exactly on the posterior gap. We will also insert a bar, 
for the closing component on the anterior defect. We 
must have sufficient depth in the oral groove to al-
low the placement of these devices. Once we lineally 
achieve this, we place cast connectors, we line them, 
we cast them, we recuperate them, we adjust them 
and we polish them.

This structure is placed in the second duplicated 
model, and we assess whether it is its properly settled. 
It is fixed on the grid with a coating, and a fine coating 
is applied with a brush to the rest of the structure. We 
then start modelling the rest of the hinge (male com-
ponent) and the closing clasp. The gate must be pear 
shaped, broad and thick towards the free gingival mar-
gin. Vestibular depth must be at least 7 to 8 mm from 
the gingival margin. The bases of retainers in front 
teeth are placed at the same level to minimize forc-
es. Retainers must be narrow, placed at a minimum 
of 0.25 mm from the labial equator of the tooth. They 
must be centered in the gingival third at the same level 
than the reciprocal component. We detail and rectify 
the waxing, we place the cast connectors, we coat it, 
we cast it, we recover it, we polish it, we remove it, and 
we adjust the gate with the rest of its components. We 
check the opening and closing of the gate (Figure 2).

We try the device on the patient and we begin the 
conformation of the record base. With physiological 
means like deglutition and phonation we confirm the 
depth of the palate. We proceed then to place rods. 
We record craniomandibular relations. We place the 
model on the articulator and then adjust it. We select 
and articulate teeth. We carry out a final occlusion 
test, where we initiate bulb physiological rectification 

and conformation. We achieve this by placing soft 
modelling composition on the surface next to the de-
fect until we reach the zones of interest. This is done 
to seal, give volume and provide the necessary reten-
tions required by the defect. We trim the elongated, 
sharpened extensions and the areas of greater pres-
sure. Especially in these modifications we apply poli-
sulphide rubber and we bring the device to its position. 
We ask the patient to reproduce movements of open-
ing, closing, lateral movements, deglutition, gesticula-
tion, as well as phonetic maneuver, so we can rectify 
and seal the spaces reproduced by these movements. 
In a period of three minutes. After this period we wait 
for another six minutes with no movements. We with-
draw the device from the mouth and we directly muffle 
the rectified zone, we sink it in the plaster, we retouch 
the waxing, we place it against the muffle, we remove 
the wax once the plaster hardens and finally we apply 
acrylic. After this we recuperate it, we trim it, and we 
clean it. At this point we hollow it and seal the bulb to 
be able to finish polishing (Figure 3).

We proceed to insertion. After this procedure 
the patient showed a good oral-nasal barrier, with 
its corresponding and evident change in aesthetics, 
phonation, deglutition mastication and self-esteem 
(Figure 4).

After building the obturating prosthesis, we can pro-
ceed to manufacture the facial prosthesis to finish full 
prosthetic rehabilitation.

Discussion

Post surgical defects leave sequels that can com-
promise the patient’s mastication, phonation, deglu-
tition, aesthetics and self esteem. Since there is no 

Figure 2. Swing-lock. Figure 3. Finished prosthesis.
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Figure 4. Prosthesis in place.

oronasal barrier, the patient is predisposed to utter a 
nasal speech, and experiment an exchange of fluids 
between oral and nasal cavities, which alter chewing, 
and causing in some cases aesthetic deformations. 
With the prosthetic obturator we immediately minimize 
or eliminate the oral problem. Using the prosthesis of 
hybrid retention, the obturator provides sufficient re-
tention and stabilization.

Conclusions

When all technicalities of all stages of treatment 
are observed, we can achieve a successful prosthetic 

rehabilitation. Using knowledge, will and determina-
tion we will achieve a better design for the prosthetic 
obturator, providing therefore a better quality of life 
for the patient.
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