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ABSTRACT

The present article purports to present a case of implant-supported 
rehabilitation of a patient who had previously undergone a 
procedure of fl oor of the mouth squamous cell carcinoma resection 
followed by radiotherapy (56 Gy total). Treatment consisted on 
hyperbaric oxygen therapy by means of the following protocol: 
previous to implant placement: 20 daily sessions, 100% oxygen at 
2.4 ATM pressure during 90 minutes as well as 10 daily sessions of 
100% oxygen at 2.4 ATM pressure, during 90 minutes after implant 
placement. Prosthetic rehabilitation was conducted six months after 
implant placement. It consisted of an implant-supported removable 
prosthesis with a ring system to achieve retention. Presently the 
patient is at a two year follow-up period after rehabilitation, and 
is free of tumor activity in the treated zone. The patient has so far 
achieved appropriate esthetic and functional results.
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RESUMEN

En este artículo se presenta la rehabilitación implanto-soportada de 
un paciente previamente tratado mediante resección de carcinoma 
epidermoide de piso de boca y radioterapia (dosis total de 56 Gy). 
El tratamiento consistió en la administración de terapia de oxígeno 
hiperbárico mediante el siguiente protocolo: previa a la colocación 
de los implantes de 20 sesiones diarias con 100% de oxígeno a 
2.4 ATM de presión, durante 90 minutos y 10 sesiones diarias con 
100% de oxígeno, a 2.4 ATM de presión durante 90 minutos poste-
rior a la colocación de los implantes. La rehabilitación protésica fue 
realizada seis meses posteriores a la colocación de los implantes 
mediante una prótesis removible implanto-soportada con sistema 
de anillos para la retención de la misma. Actualmente, el paciente 
se encuentra a dos años de seguimiento de la rehabilitación, libre 
de actividad tumoral en la zona tratada y con un adecuado resulta-
do funcional y estético.
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INTRODUCTION

Patients who have been subjected to surgical 
and radiation therapy for treatment of head and 
neck cancer are considered a great challenge from 
the reconstructive perspective since esthetics and 
function of involved tissues must be restored.1 
Sequels and complications elicited by combinations 
o f  the a forement ioned t reatments  resu l t  in 
dental arches which are difficult or impossible to 
rehabilitate with conventional dentures, which is due 
to a denture deficient stability in a compromised oral 
environment.

Use of bone-supported implants can improve the 
quality of the rehabilitation allowing the patient to 
experience appropriate function and esthetics.2
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Radiotherapy el ic i ts t issue changes: they 
become hypo-cellular, hypo-vascular and hypoxic. 
This situation causes inappropriate and delayed 
heal ing with high probabil i t ies of developing 
osteoradionecrosis. In the head and neck region, the 
lower jaw is the most commonly affected site.3 The fact 
that implant integration in previously irradiated tissues 
is compromised has been widely demonstrated. This 
could be due to the fact that those tissues experience 
hypo-vascularity as well as alterations in the ability of 
bone regeneration.4

Radiotherapy had previously been considered 
a contraindication in cases of implant surgery7 
Nevertheless, it has been shown that hyperbaric 
oxygen therapy is the only vehicle to increase 
vascularity and oxygen tension in irradiated tissues.4

The present article presents treatment sequence 
and considerations to be observed in the rehabilitation 
of a patient with implant-supported prostheses who 
had previously been subjected to tumor resection and 
radiotherapy.

CLINICAL REPORT

A 56 year old male patient was referred to the 
Maxillofacial and Oral Surgery Service of the National 
School of Dentistry, National University of Mexico 
(UNAM). Referral was made from the Maxillofacial 
Prosthesis Service of the Instituto Nacional de 
Cancerología (National Cancer Institute) of Mexico 
(INCAN).

The patient had previously been assessed at the 
INCAN Head and Neck Service, which he attended 
due to a exophytic lesion located at the anterior and left 
region of the fl oor of the mouth. The lesion presented a 

fi ve-month evolution period, was hard in consistency, 
painful to palpation and measured approximately 20 
mm. Moreover, two jugulodigastric adenomegalies on 
the left side were detected. The lesions measured 2 
and 1.5 cm respectively, were of a hard consistency 
and painless. Using the current classifi cation system 
for tumor stages studies, it could be proposed that the 
patient was at Stage III (T2M1N0).

5

The INCAN Head and Neck Service professionals 
undertook surgical treatment of the patient: They 
performed resection of the mucosa of the floor of 
the mouth, marginal mandibulectomy and bilateral 
neck supraomohyoid dissection. The lesion’s 
histopathological assessment confi rmed a diagnosis 
of moderately differentiated epidermoid carcinoma 
which infiltrated muscle tissue as well as the sub-
lingual gland.

Two months after surgical treatment, the INCAN 
radiotherapy Service subjected the patient to 
teletherapy (external beam radiation) on the fl oor of 
the mouth and jugular-digastric and ganglionary areas. 
The treatment was divided into three fi elds: anterior, 
right lateral and left lateral, to achieve a total dosage 
of 56 Gy

The patient was then assessed by the INCAN 
Maxillofacial Prosthesis Service. At that point, 
suggested treatment was patient rehabilitation through 
titanium endosseous implants and removable full 
prosthesis supported by implants.

When the patient was assessed at our Service, 
he informed of a five year follow-up, free of tumor 
activity, nevertheless with limitations in phonation and 
masticatory functions. Intra-oral physical examination 
of the patient revealed conventional full denture 
rehabilitation in the upper jaw, edentulous state in the 
lower jaw, mucosa showing xerostomy and alveolar 
ridge pertaining to Cadwood and Howell Class IV 
(Figure 1).6

It was decided to undertake hyperbaric oxygen 
protocol. Protocol consisted of 20 daily sessions 

Figure 1. Preoperative clinical image. Figure 2. Preoperative orthopantomography.
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of 90 minutes at 2.4 ATM pressure, 100% oxygen 
(mono-seat hyperbaric chamber, Sechrist Industries 
Inc, 2820 Greta LN, Anaheim, CA) before implant 
placement. Ortho-pantomographic X-ray image 
revealed an appearance of residual alveolar ridge of 
normal characteristics (Figure 2).

The patient was placed under local anesthesia with 
2% lidocaine and 1:100.000 epinephrine. A 4 cm long 
incision was made at the anterior-inferior alveolar 
ridge crest (lower incisors area). A mucoperiosteal 
fl ap was raised which exposed residual alveolar bone 
in the lower anterior region of the mandible. The fi rst 
surgical bed was achieved; a parallelism pin was 
placed before proceeding to second surgical bed, 
and so forth until achieving four receptor beds. Four 
4 mm diameter x 16 mm long titanium screw implants 
were placed (Sulzer Dental Inc Taper Lock Screw 
TLB16) (Figure 3). First suture was undertaken with 

continuous sutures (Figure 4) and postoperative 
indications were issued. Oral administration of 
ibuprofen 400 mg, and amoxicillin, 500 mg, every 
8 hours, during four days was prescribed. The 
following day, treatment was continued with 10 
daily sessions of hyperbaric oxygen, 100% oxygen 
at 2.4 ATM pressure. Sessions lasted 90 minutes. 
Total was 30 sessions (20 sessions before surgery 
and 10 sessions after surgery). The patient did not 
experience any postoperative complication.

Six months later, an ortho-pantomography was 
conducted; it revealed data of implant integration. 
Implants were then uncovered, healing screws were 
placed, and clinical observation of their integration 
was undertaken.

Two weeks later the INCAN maxillofacial prosthesis 
service undertook the rehabilitation process.

At a two-year fol low-up period, the patient 
was satisfied with the results. The patient did not 
experience signs of infl ammation around the implants 

Figure 3. Implant placement.

Figure 4. Suture of surgical wound.
Figura 5. 2 year follow-up orthopantomography after 
rehabilitation.

Figure 6. Implants and prosthetic appliances in position.
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Figure 7. 

Facial frontal 
view of 
rehabilitated 
patient at two 
year follow-up 
visit.

Figure 8. Rehabilitation frontal view.

and he exhibited suitable esthetic and functional 
properties (Figures 5, 6, 7 and 8).

DISCUSSION

Currently, the most commonly used treatment to 
treat malignant tumors of the cranial-maxillary-facial 
region is a combination of surgery and radiotherapy.7 
Patients who have become edentulous as a result 
of malignant tumor resection procedures, frequently 
present esthetic, masticatory and phonation function 
alterations.9

Radiotherapy collateral effects can be divided 
into early and late effects. In the realm of early 
effects, an alteration is elicited in intrinsic structures 
of soft tissues: salivary glands, skin, oral and nasal 
mucosa (dermatitis, mucositis, xerosthomy, friable, 
functionally inadequate, atrophic mucosa). As part of 
late effects, bone tissue becomes involved and can 
suffer demineralization, reparative fi brosis, increase in 
infection susceptibility and fi nally, avascular necrosis 
(osteoradionecrosis).8

Radiotherapy elicits signifi cant changes in bone tissue. 
These changes reduce the potential for implant bone 
integration and increase rate of implant non-integration.8

Experimental studies have histologically revealed 
that use of hyperbaric oxygen as adjuvant treatment 
reduced the failure rate of implants placed on 
previously irradiated bone.9

The most challenging reconstructive endeavor is 
found in patients affl icted with tissue defect resulting 

from radical oncologic surgery and who have been 
subjected to more than 50Gy radiotherapy.10

Studies previously conducted in this type of patients 
reveal a high rate of complication and low rate of 
success in the procedures aimed at reconstruction 
after surgery and radiotherapy.11

CONCLUSIONS

The effects of hyperbaric oxygen therapy on 
irradiated tissues have been previously studied. 
Elevation of oxygen tension in hypoxic bones and 
soft tissues results into the following: fibroblastic 
proliferation, capillary growth, collagen synthesis and 
capillary angio-genesis. All the aforementioned events 
are deemed necessary in order to achieve suitable 
integration of implants.11

In addition to anchorage benefi ts achieved with use 
of bone-integrated implants, this type of rehabilitation 
elicits a suitable esthetic result by allowing presence 
of volume in a deficient zone (as consequence of 
performed resections).The patient experiences more 
comfort and security since these rehabilitations exhibit 
suitable anchorage. Moreover, accessibility to the 
area is preserved, since the patient can easily remove 
the rehabilitation devices and thus perform suitable 
hygiene procedures. The area is equally accessible 
for constant inspection and control of any tumor 
recurrence.7
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