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The clinical characteristics and prosthetic rehabilitation of a patient with squamous cell carcinoma of
the nasal septum after combined radiation therapy and a total rhinectomy is presented. (J Prosthet
Dent 2003;89:234-8.)

Cancer of the head and neck is a generic term applied
to a group of malignant tumors that occur in the ana-
tomic regions of the head and neck. Tumors found in
the upper aerodigestive tract account for most of these
head and neck cancers.1 Higher incidences of these ma-
lignancies have been noted among elderly patients, with
a prevalence 3 times higher in men than in women.2,3 In
the United States, approximately 60,000 to 61,000 new
head and neck cancers are reported annually with a 27%
mortality rate.3 Early detection increases the chance of a
cure; unfortunately, only about 35% of those diagnosed
have curable diseases at the time of diagnosis.

Malignancies of the nasal septum are rare and account
for only 9% of all cancers of the nasal cavity.4 As of the
year 2000, there had been 300 reported cases of carci-
nomas of the nasal septum.5 Most of these tumors were
squamous cell carcinoma.5-7 These tumors are consid-
ered deadly unless diagnosed and treated early.8

Molecular biology investigations5-7,9-11 have in-
creased knowledge about squamous cell carcinomas of
the head and neck. The mechanism of malignant trans-
formation progresses in 2 stages: initiation and promo-
tion. The process of initiation describes the onset of
permanent cellular DNA damage. Promotion refers to
environmental agents, such as tobacco,9,10 alcohol, and
viruses that stimulate cellular proliferation or alter dif-
ferentiation. These mechanisms may include dysregula-
tion of the proliferating cell nuclear antigen, transform-
ing growth factor, glycoprotein, loss of tumor
suppressor activity at gene 9p21, amplification of the
cyclin D1 gene, mutations of gene p53, and overexpres-
sion of gene bcl-2.

Treatment options for nasal septum carcinomas are
the same as treatments of the other cancers of the head
and neck, including surgery, radiation therapy, and che-
motherapy. These treatments, used alone or in conjunc-
tion with one another, have been used to satisfactorily
control or even cure the disease.4,8 However, delayed
diagnosis, smoking, alcohol consumption, poor nutri-
tion, and other unknown factors seemed to decrease the
effectiveness of these treatments. In recent years, newer

treatment options such as cryotherapy, immunotherapy,
cytotoxic treatment, photodynamic treatment, and hy-
perthermal treatment have been used in conjunction
with conventional treatment methods for head and neck
cancers.12 Unfortunately, most of these treatment meth-
ods result in unwanted or incapacitating defects requir-
ing immediate short- or long-term management and
rehabilitation procedures.

Reconstruction of head and neck defects after surgi-
cal treatment can be accomplished either surgically or
prosthetically.5-8,13 The site, size, etiology, severity, age,
and patient’s desire are used to determine the methods
of reconstruction. Prosthetic rehabilitation has consid-
erable advantages; for example, a prosthesis offers the
clinician and the patient the means to observe the heal-
ing wound for recurrence of disease, esthetic superiority,
technical simplicity, and inexpensive care. Most facial
prostheses are retained with adhesives and mechanisms,
including anatomic undercuts, eyeglasses, and mag-
nets.14-18 In the last 2 decades, osseointegrated implants
have been used for improving support and retention of
the facial prostheses.19-24 Recently developed surgical
reconstruction techniques (microvascular surgery, free
flap)25-27 have been presented as the new treatments of
choice. However, radiation therapy, anatomic complex-
ity, possibility of recurrence, appearance of the area to be
rehabilitated, and complexity of the surgical procedure
may exclude surgical reconstruction as an option as in
the situation of a patient undergoing total rhinec-
tomy.7,13

For the purpose of prosthetic rehabilitation for fa-
cial defects, biomaterials such as polymethyl methac-
rylate, polyvinyl chloride, polyurethane, and silicone
have been used. Silicone materials are the most widely
used for facial prostheses because of their various su-
perior features.18 Silicone preparations with different
chemical and physical properties have provided the
required versatility for industrial applications; how-
ever, these silicone materials fall short of an ideal max-
illofacial prosthetic material because of their poor ad-
heophilic property, polishing problems, low tear
resistance, and microbial growth–promoting charac-
teristics.18,28
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Methods of overcoming these weak properties and
taking advantage of the superior features of the silicone
materials have been introduced. For example, the pro-

cess of using a prefabricated urethane sheet as a lining for
the tissue surface of the silicone materials has been eval-
uated.28 The urethane sheet has a high tear resistance
and is clear, smooth, easily cleanable, and compatible
with many available adhesives. In addition, the urethane
material can be satisfactorily bonded to metals and sili-
cone materials, producing a superior prosthesis. Such a
prosthesis could be called a “composite prosthesis.”
This clinical report describes the prosthetic rehabilita-
tion of a patient with nasal septum squamous cell carci-
noma after radiation therapy and a total rhinectomy.

CLINICAL REPORT

A 56-year-old white woman with a 5-year history of
treatment for infection and allergic rhinitis noted, over a
2-month period, some swelling and partial obstruction
of her nares. She had a history of smoking 1 or more
packs of cigarettes a day for many years. She reported no
weight loss, difficulty swallowing, headaches, or sei-
zures.

A biopsy revealed a well-differentiated squamous cell
carcinoma involving the anterior portion of the nasal
septum. The patient received Co 60 radiation and a
booster dose to the primary site with an electron beam.
After radiation therapy, the patient complained of diffi-
culty breathing through her nose. A mass obstruction in
her nose was noted; subsequently, in August 1999, the
patient underwent a total rhinectomy followed by radi-
ation therapy. Surgical reconstruction was not recom-
mended at the time due to the need for continued ob-
servation. The patient was referred to the clinic for
possible prosthetic restoration of the nasal defect.

The patient reported with post-total rhinectomy
(Fig. 1, A). There was no skin graft lining over the
defect. The patient was completely edentulous with

Fig. 1. A, Patient’s face with defect after total rhinectomy. B,
Maxillary denture with modified button (patrix) extended to
nasal cavity.

Fig. 2. Perforated die stone cast.
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healthy oral tissues and wore maxillary and mandibular
dentures. Examination of both dentures in position re-
vealed an acceptable vertical dimension of occlusion.
The posterior teeth were in contact in centric relation,
and there was no interference in eccentric movements.
The mandibular denture showed excellent stability and
retention, but the maxillary denture showed compro-
mised retention due to the existing maxillary defect. Use
of root form osseointegrated implants for retention of
the nose prosthesis was considered; however, after dis-
cussing potential problems with this treatment modali-
ty21,24 (the patient was in the recurrent observation pe-
riod), she rejected further surgery. The fabrication of a
nasal prosthesis with modification of the maxillary den-
ture was planned, and the expectation of this treatment
was explained to the patient.

PROCEDURE

A mechanical retentive mechanism (a modified
button shape of an auto-polymerizing denture base
resin extending from the maxillary denture to the na-
sal cavity) was designed and fabricated (Fig. 1, B).
With the modified maxillary denture and definitive
mandibular denture in place, an impression of the
defect was made with irreversible hydrocolloid (Jel-

trate Plus;LD Caulk Div Dentsply International Inc,
Milford, Del.) supported with polyester fiber (Factor
II Inc, Lakeside, Az.) and a thin layer of dental stone
(Jade Stone; Whip Mix Corp, Louisville, Ky.). To
facilitate the adaptation of a polyurethane sheet, a
perforated cast was made as described by Udagama28

(Fig. 2). To fabricate a hollow prosthesis29,30 that
would reduce the weight of the nose prosthesis and
make a space for breathing, a hole was made through
the defect area and a clay-core of the nose prosthesis
was made on the cast. The prosthesis was sculpted
with generic pink base-plate wax over the core. On
completion and verification of the wax prosthesis via a
trial insertion procedure, the core was replaced with a
vacuum mixed dental stone. The wax sculpture was
flasked on the cast with the room temperature vulca-
nization silicone material (Dow Corning Corp, Mid-
land, Mich.), and the wax was eliminated. A lining
polyurethane sheet (0.004-inch thick; Factor II Inc)
was prepared and adapted on the perforated master
cast.28 A mold was prepared, packed, and processed in
the following manner: (1) a silicone separating agent
(Dow Corning Corp) was applied over the mold sur-
face, (2) a fresh thin layer of Type A adhesive (Dow
Corning Corp) was applied on the primed lining ure-

Fig. 3. A, Tissue-side view of finished nose prosthesis shows type A silicone (white color) replica (matrix) for engagement of
modified part (patrix) of maxillary denture. B, Patient with finished nose prosthesis in place.
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thane sheet, and (3) the mold was packed under pres-
sure (1500 psi) with silicone elastomer MDX-4210
(Dow Corning Corp) mixed with intrinsic colors
(Factor II Inc) and type A silicone material (Dow
Corning Corp). The material was polymerized in wa-
ter at 165° F for 9 hours. The prosthesis was recov-
ered after polymerization and rinsed with water to
eliminate the residues, and flash was removed with a
pair of surgical scissors (Schiling Forge Co, Syracuse,
N.Y.). The prosthesis was evaluated on the patient.

To engage the nose prosthesis to the mechanical
extension (patrix) on the maxillary denture (Fig. 1,
B), a replica (matrix) on the tissue side of the nose
prosthesis was fabricated. To accomplish this, Type A
adhesive silicone material was applied to the acrylic
button after the maxillary denture was properly
placed. The nose prosthesis was then positioned. Cau-
tion was taken to ensure that the amount of silicone
Type A adhesive material was adequate to fill in the
space between the button on the maxillary denture
and the inner surface of the nose prosthesis. The pa-
trix and matrix were separated after the material had
set (15 minutes). The resulting mechanism (Fig. 3, A)
provided additional retention for both nose prosthesis
and the maxillary denture.

The nose prosthesis was delivered (Fig. 3, B) and
retained on the face by a medical adhesive (Secure; Fac-
tor II Inc) and the fabricated attachment. The patient
was instructed on home care and prosthesis mainte-
nance. To sanitize the wound, the patient was instructed
to gently remove any exudate with a wet cotton tip with
1% hydrogen peroxide, and to clean the tissue side of the
prosthesis with water once a day. In addition, the appli-
cation of the medical adhesive and the placement of the
prosthesis were demonstrated. The patient was then
scheduled for the first adjustment (3 days after delivery).
At the first adjustment appointment, the treatment in-
cluded observation of the surgical wound to ensure the
health of the tissues and report any abnormality to the
surgeon, adjustment of the prosthesis to resolve the
pressure areas on the tissues, and emphasis of hygiene
regarding prosthesis maintenance and home care. After
the first adjustment, the patient was placed on a
3-month recall for evaluation.

SUMMARY

Squamous cell carcinomas of the nasal septum are
rare. Their symptoms are not different from other com-
mon rhinologic symptoms. The lesions require com-
bined radiation therapy and aggressive excision of all or
part of the nose. Immediate surgical reconstruction is
very complex for the total rhinectomy, because close
inspection of the lesion is required. This clinical report
describes treatment using a urethane lined prosthesis
with a mechanical retention design for a patient who

received a combined total rhinectomy and irradiation
therapy.

I thank Dr L. Ann Reid for assistance on this manuscript and the
patient for her cooperation.

REFERENCES
1. Harrison LB, Sessions RB, Hong WK. Head and neck cancer: a multidis-

ciplinary approach. Philadelphia: Lippincott-Raven; 1998. p. 11, 411-2.
2. Million RR, Cassissi NJ. Management of head and neck cancer: a multi-

disciplinary approach. 2nd ed. Philadelphia: Lippincott-Raven; 1993. p.
31.

3. Landis SH, Murray T, Bolden S, Wingo PA. Cancer statistics, 1999. CA
Cancer J Clin 1999;49:8-31, 1.

4. Fradis M, Podoshin L, Gertner R, Sabo E. Squamous cell carcinoma of the
nasal septum mucosa. Ear Nose Throat J 1993;72:217-21.

5. Fornelli RA, Fedok FG, Wilson EP, Rodman SM. Squamous cell carcinoma
of the anterior nasal cavity: a dual institution review. Otolaryngol Head
Neck Surg 2000;123:207-10.

6. DiLeo MD, Miller RH, Rice JC, Butcher RB. Nasal septal squamous cell
carcinoma: a chart review and meta-analysis. Laryngoscope 1996;106:
1218-22.

7. Thawley SE, Panje WR, Batsakis JG, Donley S. Comprehensive manage-
ment of head and neck tumors. 2nd ed. Philadelphia: WB Saunders; 1998.
p. 526-7.

8. McGuirt WF, Thompson JN. Surgical approaches to malignant tumors of
the nasal septum. Laryngoscope 1984;94:1045-9.

9. Lydiatt WM, Davidson BJ, Shah J, Schantz SP, Chaganti RS. The relation-
ship of loss of heterozygosity to tobacco exposure and early recurrence in
head and neck squamous cell carcinoma. Am J Surg 1994;168:437-40.

10. Brennan JA, Boyle JO, Koch WM, Goodman SN, Hruban RH, Eby YJ, et al.
Association between cigarette smoking and mutation of the p53 gene in
squamous-cell carcinoma of the head and neck. N Engl J Med 1995;332:
712-7.

11. Robbins KT. Advances in head and neck oncology. San Diego: Singular
Publishing Group; 1998. p. 5-24.

12. Jacobs C. Carcinomas of the head and neck. Boston: Kluwer Academic
Publisher; 1990. p. 83-113, 235-7.

13. Harrison DF. Total rhinectomy—a worthwhile operation? J Laryngol Otol
1982;96:1113-23.

14. Nadeau J. Special prostheses. J Prosthet Dent 1968;20:62-76.
15. Javid N. The use of magnets in a maxillofacial prosthesis. J Prosthet Dent

1971:25;334-41.
16. Udagama A, King GE. Mechanically retained facial prostheses: helpful or

harmful? J Prosthet Dent 1983;49:85-6.
17. Dumbrigue HB, Fyler A. Minimizing prosthesis movement in a midfacial

defect: a clinical report. J Prosthet Dent 1997;78:341-5.
18. Beumer J, Curtis TA, Marunick MT. Maxillofacial rehabilitation: prosthetic

and surgical considerations. St. Louis: Ishiyaku EuroAmerica; 1998. p.
387-408.

19. Parel SM, Branemark PI, Tjellstrom A, Gion G. Osseointegration in max-
illofacial prosthetics. Part II: Extraoral applications. J Prosthet Dent 1986;
55:600-6.

20. Tolman DE, Desjardins RP. Extraoral application of osseointegrated im-
plants. J Oral Maxillofac Surg 1991;49:33-45.

21. van Oort RP, Reintsema H, van Dijk G, Raghoebar GM, Roodenburg JL.
Indications for extra-oral implantology. J Invest Surg 1994;7:275-81.

22. Tolman DE, Taylor PF. Bone-anchored craniofacial prosthesis study. Int
J Oral Maxillofac Implants 1996;11:159-68.

23. Nishimura RD, Roumanas E, Moy PK, Sugai T. Nasal defects and os-
seointegrated implants: UCLA experience. J Prosthet Dent 1996;76:597-
602.

24. Branemark PI, Tolman DE. Osseointegration in craniofacial reconstruc-
tion. Chicago: Quintessence; 1998. p. 95-102.

25. Soutar DS, Tiwari RM. Excision and reconstruction in head and neck
surgery. London: Churchill Livingtone; 1994. p. 254-9.

26. Myers EN, Suen Jy, McGrew L. Cancer of the head and neck. 3rd ed.
Philadelphia: WB Saunders; 1996. p. 712-47.

27. Foster RD, Anthony JP, Singer MI, Kaplan MJ, Pogrel AM, Mathes SJ.
Reconstruction of complex midfacial defects. Plast Reconstr Surg 1997;
99:1555-65.

28. Udagama A. Urethane-lined silicone facial prostheses. J Prosthet Dent
1987;58:351-4.

NABADALUNG THE JOURNAL OF PROSTHETIC DENTISTRY

MARCH 2003 237



29. Brown KE. Fabrication of a nose prosthesis. J Prosthet Dent 1971;26:543-
54.

30. Taicher S, Bergen SF, Rosen A, Levy M, Lepley JB. Hollow polydimethyl-
siloxane facial prostheses using anatomic undercuts. J Prosthet Dent 1982;
48:444-7.

Reprint requests to:
DR DARUNEE P. NABADALUNG

PROSTHODONTICS, DEPARTMENT OF RESTORATIVE DENTISTRY

SUNY-BUFFALO SCHOOL OF DENTAL MEDICINE

SQUIRE HALL-215
BUFFALO, NY 14214
FAX: 716-829-2440
E-MAIL: dn3@buffalo.edu

Copyright © 2003 by The Editorial Council of The Journal of Prosthetic
Dentistry.

0022-3913/2003/$30.00 � 0

doi:10.1067/mpr.2003.45

Bound volumes available to subscribers

Bound volumes of The Journal of Prosthetic Dentistry are available to subscribers (only) for
the 2002 issues from the publisher at a cost of $92.00 ($106.00 international) for Vol. 87
(January-June) and Vol. 88 (July-December). Shipping charges are included. Each bound volume
contains a subject and author index, and all advertising is removed. The binding is durable buckram
with the journal name, volume number, and year stamped in gold on the spine. Payment must
accompany all orders. Contact Mosby, Subscription Customer Service, 6277 Sea Harbor Dr, Or-
lando, FL 32887, or call 800-654-2452 or 407-345-4000.

Subscriptions must be in force to qualify. Bound volumes are not available in place of
a regular Journal subscription.

THE JOURNAL OF PROSTHETIC DENTISTRY NABADALUNG

238 VOLUME 89 NUMBER 3


