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Successful tongue cancer surgery under general anesthesia
in a 99-year-old patient in Okinawa, Japan:
A case report and review of the literature
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Abstract. As advances in the medical field have resulted in
increased life expectancy, performing surgery under general
anesthesia in elderly patients has become an important issue.
A 99-year-old Okinawan female was admitted to the hospital
presenting with pain in the tongue. Following physical examina-
tion, a clinical diagnosis of early stage tongue cancer (T2NOMx)
was confirmed. Early stage tongue cancer is particularly easy to
access for surgical resection. By contrast, later stages of tongue
cancer are associated with pain, dysphagia and throat obstruc-
tion. The patient and their family agreed to surgery due to the
worsening pain associated with the tumor and gave informed
consent for surgery. Following consultation with a cardiologist
and an anesthesiologist, the tongue tumor was surgically resected
under general anesthesia. Subsequent to surgery, the patient
experienced pain relief and was discharged from the hospital
on day 14 post-surgery. The patient was able to maintain the
same quality of life, and lived for 5 years and 2 months longer
without evidence of disease, surviving to the age of 104 years
old. The present case demonstrates that surgery under general
anesthesia may be appropriate in patients of an advanced age,
with a treatment plan that should ideally be based on careful
assessment of the wishes of the patient and their family, medical
risks, and benefits and economic costs of alternative treatments,
in addition to consideration of the patient's culture.

Introduction

As life expectancy continues to increase, the number of
elderly patients requiring surgery for the treatment of cancer
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also increases (1,2). Cancer management of nonagenarian or
centenarian patients is challenging. Although maintenance of
good health is necessary to achieve longevity, organ function
will deteriorate over time, making the elderly susceptible
to stress, including trauma or surgery, which compromises
homeostasis and results in organ dysfunction or aggravates
existing dysfunction (1,2). Elderly patients have increased
morbidity and mortality risks; thus, balancing higher toxicity
risks with potential improvement of quality of life due to anti-
cancer therapies presents a significant challenge when caring
for particularly elderly patient (3).

In 2014, the population of Japan included >60,000 citizens
aged =100 years (4). Japan has an increasing elderly popula-
tion, with Okinawa in particular having one of the highest
proportion of elderly individuals. In the Okinawan culture, a
preference for noninvasive care for elderly patients with cancer
may present challenging circumstances for clinicians when
the cancer may be curable (3). Palliative care may not always
be a sufficient treatment choice, particularly if patients suffer
from impaired quality of life and pain from symptoms of
untreated cancer progression (3). Early stage tongue cancer is
particularly easy to access for surgical resection. By contrast,
if left untreated, later stages of this disease is associated with
pain, dysphagia and throat obstruction. Therefore, the optimal
treatment for early stage oral cavity squamous cell carcinoma
(SCCO) is surgery (5).

The current case describes a 99-year-old patient with early
stage tongue cancer, which was successfully resected under
general anesthesia. The patient lived disease-free for 5 years,
surviving to 104 years old. The study was conducted in compli-
ance with the Declaration of Helsinki and was approved by the
Ethics Committee of the University of The Ryukyus (Okinawa,
Japan). Written informed consent was obtained from the next
of kin of the patient for publication of the present case report
and any accompanying images.

Case report
A 99-year-old female, who was independent in her daily

activities, presented to our hospital with a 2-month history
of pain at the right edge of the tongue. The patient had no
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history of trauma to the tongue. Oral examination identified
an indurated, ulcerated mass, measuring 3x1.5 cm in diameter
and was located in the right tongue margin (Fig. 1). There was
no restriction of tongue movement and no palpable cervical
Iymph nodes. A clinical diagnosis of early stage tongue cancer
(T2NOMx) was made according to the Union for International
Cancer Control TNM classification system (6). A computed
tomography (CT) scan was performed following adminis-
tration of intravenous contrast material and identified an
enhancing tumor measuring 1.3x0.7 cm in the right margin of
the tongue.

On examination, the patient was 1.39 m tall and weighed
37 kg with abody mass index of 19.15 kg/m?. By surgical consid-
erations, the patient was New York Heart Association class I
and American Society of Anesthesiologist Physical Status 2.
Following a number of tests, it was noted that the patient's blood
pressure, pulse rate, respiratory rate and SaO, were within the
normal ranges (124/70 mmHg, 74 beats/min, 18 breaths/min
and 98% in room air, respectively). The patient had a history of
cerebral infarction 10 years prior to presentation, in addition to
hypertension, sinus bradycardia and kyphosis with a thoracic
compression fracture, but demonstrated no history of hyperlip-
idemia, diabetes, cardiac arrhythmia or other evidence of heart
disease. There were no other significant findings from physical
examination. A surgical treatment strategy was discussed with
the patient and the family, and informed consent was obtained
from the next of kin.

Preoperative blood and urine tests reported normal blood
counts, electrolytes and blood coagulation results. Bilirubin,
urea and creatinine levels were unchanged following diag-
nostic exams and surgery. The total protein of the patient was
6.9 g/dl. An X-ray of the chest was normal, and an electro-
cardiogram reported the presence of sinus bradycardia. The
patient was evaluated by a cardiologist and an anesthesiologist
prior to selecting a treatment strategy. An echocardiogram
revealed moderate pulmonic and tricuspid regurgitation,
which the cardiologist assessed as age-appropriate, and
a normal ejection fraction of 78%. A CT scan of the brain
identified no new cerebral infarctions. The anesthesiologist
determined that the patient was a good candidate for general
anesthesia, and suggested that kyphotic surgical task curva-
ture should be utilized to modify the supine surgical position
due to kyphosis (Fig. 2).

Surgical resection of the tongue tumor was performed,
and 10 mm tumor-free margins were obtained (Fig. 3).
Following resection, TERUDERMIS® (Terumo Corporation,
Tokyo, Japan), a collagen-based artificial dermis, was grafted
onto the cleansed wound surface. The surgical procedure
lasted 60 min in the absence of hypotension, bradycardia or
decreased oxygen saturation (2). Histopathology of the tongue
mass specimen revealed moderate proliferation of SCC cells.
Inflammation was noted beneath the epithelium (Fig. 4), but
peripheral infiltration of the tumor cells was not observed.
Thus, the lesion was diagnosed as SCC.

The postoperative course was complicated by slight pain,
but the patient did not experience any episodes of delirium.
Nonsteroidal anti-inflammatory drugs were administered for
pain relief, either as a suppository or internally. Intravenous
hydration was discontinued on the first postoperative day and
oral feeding was resumed 6 h post-surgery. The patient was
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hospitalized for 14 days for routine monitoring due to old age.
Subsequent to being discharged, the patient lived for 5 years
and 2 months more without any evidence of disease recurrence
(Fig. 5).

Discussion

Living to 100 years of age is no longer a rarity (2), with
>60,000 centenarians living in Japan. Okinawa is a prefecture
located in the southernmost part of Japan and is well-known
around the world for the longevity of its populations. According
to statistical reports from the World Health Organization
and the Japanese Ministry of Health, Labour and Welfare,
Okinawan individuals experience extremely low mortality
from stroke, coronary artery disease, and hormone-dependent
cancer of the ovary, prostate and breast (7). It has also been
reported that Okinawan residents who follow a traditional
lifestyle of physical exercise, diet, cooking, stress coping,
guidance of the ‘ikigai’ (meaning living satisfaction) and food
culture, enjoy extended longevity (7,8). Despite rapid changes
in regional politics and lifestyle, the people of Okinawa main-
tain cultural respect of their ancestry and the elderly with close
family ties (9).

In general, advances in the medical field have resulted
in increases in life expectancy. Therefore, surgery with
general anesthesia has become an important issue for elderly
patients (2). Aging is associated with various physiological
changes that affect functional reserve and result in a dimin-
ished ability to respond appropriately to stresses such as
surgery (2). Perioperative mortality rates have decreased in
elderly patients, however, the long-term benefit to these indi-
viduals is unknown (10). The National Cancer Center Network
(NCCN) has published a series of guidelines indicating that,
in general, age is not the primary consideration for surgical
risk (11). Although surgery under general anesthesia in
nonagenarians and centenarians is not without risk, available
studies regarding surgery in centenarians suggest that there is
no significantly increased risk of mortality (12-15). Results of a
previous study of nonagenarians and centenarians support the
hypothesis that cardiac surgical procedures may appropriately
be performed on a higher-risk patient group independent of
age (16). The same study also demonstrated that the majority
of nonagenarians and centenarians could be preoperatively
identified as having a relatively low mortality risk (2,16). A
recent study of 1,201 patients undergoing major surgery for
head and neck cancer identified that surgical complication
rates did not increase with age (17). By contrast, advanced
tumor stage and prolonged surgery time were associated
with surgical complications (17). Medical evaluation should
focus on risk factor identification, optimization of health
status, prediction of complications, and providing accurate
information to the surgeon, physician and anesthesiologist (2).
Although the 99-year-old patient described in the current case
presented with evidence of mild clinical diseases, the patient
was able to perform normal activities and the laboratory tests
were within normal limits.

In 1990, Barzan et al (18) published a retrospective
study of 438 elderly patients with head and neck cancer. The
study stated that although age did affect several features of
patients with head and neck cancer, it did not appear to be
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Figure 1. Clinical photograph of right tongue tumor lesion during initial oral
examination.

Figure 2. Kyphotic curvature was used intraoperatively to decrease the
supine position of the patient due to kyphosis.
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Figure 3. Excised tongue specimen.

an independent prognostic factor for survival and local
control (18). Furthermore, the study outlined the treatment
policy for head and neck cancer during those years as follows:
All resectable lesions underwent radical surgery, followed by
radiotherapy if the resected tumor demonstrated unfavorable
histological prognostic features, including extra-nodal spread
or positive surgical resection margins (18). Radiotherapy
alone, or combined with chemotherapy, was administered to
patients with loco-regional tumor extension or poor status that
precluded radical surgery (18).

Older patients with head and neck cancer require more
supportive care (19). The NCCN guidelines also emphasize the
application of supportive care to minimize toxicity and promote
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Figure 4. Tumor specimen showing moderate proliferation of squamous cell
carcinoma cells. Staining, hematoxylin and eosin; magnification, x400.

Figure 5. Clinical photograph 2 years post-surgery.

cancer treatment effectiveness among older patients (11).
The preanesthetic evaluation of the entire procedure and
projected rate of postoperative recovery allows for successful
surgical treatment (2). There were no episodes of postopera-
tive delirium. Prehospital and postoperative nutritional status
may also serve an important role in the surgical outcomes for
centenarians (2,20), and thus, in the present case, oral feeding
was resumed 6 h post-surgery. Furthermore, a coordinated
care approach between surgical and geriatric medical teams is
highly desirable to achieve positive outcomes (15,21).

In the current case, the patient and their family agreed
to the performance of surgical resection under general anes-
thesia, which provided pain relief and allowed the patient to
maintain a good quality of life. The most notable fact of the
present case is perhaps that the patient was discharged without
complications and lived without recurrence for 5 more years.
To the best of our knowledge, this patient is one of the oldest
individuals to undergo a partial tongue cancer resection under
general anesthesia. Despite previous studies describing the
treatment of head and neck cancer in elderly patients (22-24),
a previous study describing the treatment of tongue cancer by
surgery under general anesthesia in a patient =99 years old
could not identified.

In conclusion, a treatment plan should ideally be based on
careful assessment of the wishes of the patient and their family,
medical risks, and benefits and economic costs of alternative
treatments (2), in addition to consideration of the patient's
culture. The present case demonstrates that an elderly patient
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is able to undergo successful surgical resection under general
anesthesia. The relative safety of surgical interventions and
perioperative care of elderly patients should encourage physi-
cians to keep surgical treatment options in mind despite their
advanced age.
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