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Successful Surgical Management of Acute Appendicitis in a Centenarian
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We report an extremely rare case of a centenarian with acute appendicitis that was successfully managed via
emergent surgery. A 109-year-old woman was referred to Daiichi Towakai Hospital with a high fever and nau-
sea. She presented with peritoneal irritation, and computed tomography showed a swollen appendix with
intraluminal fecolith. She was diagnosed with acute appendicitis and underwent appendectomy, which was
performed via an open approach under spinal anesthesia. The patient’s postoperative course was uneventful. As
for treatment planning for centenarians, comprehensive and exhaustive discussions with the patient and family
members should be encouraged under the principals of narrative medicine.
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P opulations around the world have been aging rap-
idly, and Japan has become one of the world’s
most aged countries [1]. Therefore, the need to per-
form operations in elderly patients has also been
increasing. The physical condition and vital organs of
elderly patients deteriorate, as they often have multiple
comorbidities [2,3], which can have a negative impact
on their postoperative courses, especially in emergent
settings [4]. Actually, one study on 12 centenarians
who underwent emergent surgery in Finland reported a
mortality rate of 25% [5]. In such patients, the indica-
tions for surgical interventions must be assessed care-
tully after considering the potential risks and benefits
and the wishes of the patient and their family. Acute
appendicitis is the most common abdominal emer-
gency in the world and the most common cause of
abdominal surgery in all age groups [6], but it is con-
sidered to be less common in older patients [7]. Herein,
we report a rare case in which a 109-year-old woman
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underwent emergency surgery for acute appendicitis.
Case

A medical practitioner visited the home of a
109-year-old woman in response to a call from her fam-
ily. She had experienced a one-day history of diarrhea,
fever and nausea, and presented with a high tempera-
ture of 38.5°C, tachycardia, and dehydration. She was
referred to the Department of Internal Medicine at
Daiichi Towakai Hospital. Her medical history included
a hip fracture, and she had undergone osteosynthesis
under general anesthesia at the age of 104 years. In
addition, she had recently developed chronic heart fail-
ure, which was controlled with medicine. In her daily
life before admission, the patient had been moved
about in a wheelchair with complete assistance and had
received home care. The patient was visually impaired,
and it was necessary to communicate with her in a loud

Conflict of Interest Disclosures: No potential conflict of interest relevant
to this article was reported.



386 Okita et al.

voice because of presbycusis. A physical examination
showed marked tenderness with positive rebound in the
right lower abdomen. The patient’s body weight was
35 kg, and her body mass index was 16.0 kg/m*. Her
vital signs showed O, saturation of 93%, a body tem-
perature of 38.5°C, a blood pressure of 126/79 mmHg,
and a heart rate of 113 beats/minute. Laboratory tests
showed a white blood cell count of 12,400/mm? (nor-
mal range: 3,500-9,100/mm’), a C-reactive protein
level of 0.7 mg/dl (normal range: <0.3 mg/dl), an
N-terminal pro-B-type natriuretic peptide level of
843 pg/ml (normal range: <125 pg/ml), and positivity
for a hepatitis C virus. A computed tomography (CT)
scan revealed a swollen appendix; a thickened wall,
containing an incarcerated intraluminal fecolith; and
bilateral pleural effusion with atelectasis (Fig.1). She
was diagnosed with acute appendicitis and referred to
our department. When seen at our clinic, she had dif-
ficulty making decisions about treatment on her own.
Therefore, we fully informed the patient’s family about
all aspects of the possible surgery and conservative anti-
biotic therapy (as a palliative treatment), including
their risks and benefits. After considering this informa-
tion, the family decided that she should undergo sur-
gery, and she underwent the operation urgently.

Under spinal anesthesia, laparotomy was performed
in the right lower abdomen. There was a small amount
of turbid ascites, and the appendix was swollen and had
a white coat. Appendectomy and extensive peritoneal
lavage with warm saline were conducted, and a drain-
age tube was inserted into the lower abdomen. The
operation time was 25 min, and little intraoperative

Fig. 1
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blood loss occurred. The macroscopic specimen showed
a necrotic mucosa with purulent intraluminal fluid
(Fig.2), and a pathological examination revealed gan-
grenous appendicitis. At one postoperative day, an
ultrasound cardiogram showed an ejection fraction of
64.2%, and the patient’s cardiac function was main-
tained. The patient’s postoperative course was unevent-
ful and she was discharged on day 15 after the opera-
tion. She continued to receive care at home without any
change in her activities of daily living. The patient’s
family members were satisfied with the successful treat-
ment and pleased to be able to resume their normal
lives. She died of natural causes at home 8 months after

the operation.
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Fig. 2  Macroscopic findings. The resected specimen exhibited
a necrotic mucosa with purulent intraluminal fluid.
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Computed tomography findings. A, Bilateral pleural effusion and atelectasis; B, A swollen appendix with a thickened wall
containing an appendicolith (white arrow).
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Discussion

As the aging of the Japanese population has pro-
gressed, the number of centenarians in Japan has
increased to approximately 71,000 < Ministry of Internal
Affairs and Communications, Statistics bureau of Japan,
https://www.stat.go.jp/english/data/jinsui/index.html
(accessed June 20, 2020) >. Along with this continued
increase in the number of elderly patients, surgeons are
seeing an increasing number of cases with acute appen-
dicitis involving elderly patients. These patients tend to
suffer from more complicated disease and require more
complex care than younger patients with acute appen-
dicitis [8]. Indeed, elderly patients with acute appendi-
citis exhibit a higher mortality rate, a higher perfora-
tion rate, lower diagnostic accuracy, more atypical
presentations, longer delays from symptoms onset to
admission, and a higher postoperative complications
rate than their younger counterparts [8,9].

The mortality associated with appendicitis is low in
all age groups, but it is higher in elderly patients [8],
and previous studies demonstrated that older appendi-
citis patients had a 12-fold higher mortality rate than
younger patients [10]. The standard surgery for acute
appendicitis is fairly rapid and straightforward, but
non-operative treatment has also been developed as an
alternative. Non-operative management is a safe and
effective treatment for adults with uncomplicated
appendicitis; however, the success of this approach
requires careful patient selection and the exclusion of
gangrene, abscesses, diffuse peritonitis, and the pres-
ence of appendicoliths [11]. A non-operative approach
can also be applied to elderly patients who exhibit evi-
dence of uncomplicated appendicitis and do not display
any clinical signs that would lead to a suspicion of com-
plicated appendicitis [9]. In elderly patients, we often
find that prolonged treatment, such as conservative
antibiotic therapy with fasting, results in prolonged
anorexia after the resumption of diet, extended periods
of weight loss, deterioration in physical function and
long periods of hospitalization that can only rarely be
transferred to home care. Therefore, we speculated that
surgery would result in a faster recovery compared with
conservative therapy. In our case, an appendiceal feco-
lith was observed on a CT scan, and the patient pre-
sented with peritoneal irritation, so appendectomy was
deemed preferable. Although appendicitis is a common
disease, to the best of our knowledge, there is only one
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set of global guidelines for elderly patients [9]. In addi-
tion, appendicitis in a centenarian is extremely rare,
and the latter guidelines might not be applicable to our
case. Thus, at present the choice of treatment in cases
like ours depends on the experience of the surgeons.

Surgeons often face issues with patient selection and
with the identification of patients likely to benefit from
surgery. This is especially difficult in the elderly owing
to the combination of multiple comorbidities and the
general reduction in physiological reserves associated
with aging [3]. Some patients with conditions that can
be treated with surgery are treated conservatively
instead; i.e., they receive terminal care, because it is
assumed that they would not survive an operation [12].
Surgeons need to make difficult decisions regarding the
medical conditions of patients, but they also need to
consider ethical issues involving patients and their fam-
ilies. Centenarians would be expected to exhibit high
mortality and morbidity rates when undergoing surgery
or conservative therapy in a situation that we had never
been experienced before. Therefore, before selecting a
particular treatment for a centenarian patient, we con-
sider how that treatment is selected in the general pop-
ulation and then how it could be adapted to suit our
patient. In the present case, the patient could not make
a decision about which treatment she preferred.
Therefore, we fully informed her family about her dis-
ease (complicated appendicitis with an appendicolith)
and provided general evidence about the choice of sur-
gery and non-operative management as an alternative
(palliative care), and pointed out that this was a novel
situation. When presented with all the relevant infor-
mation, the patient’s family decided that she should
undergo surgery.

The role of interval appendectomy after successful
non-operative management of complicated appendicitis
remains a matter of debate, because recurrence is rela-
tively low [13]. In our case, there was probably little
chance of successful non-operative management, but if
the patient could overcome this entity, we were not sure
that interval appendectomy would be indicated,
because the residual lifetime was limited.

In regard to anesthesia, elderly patients experience
increased hemodynamic instability during spinal block-
ade [14]. In this case, to avoid such hemodynamic
instability, a small dose of local anesthesia was used,
which did not result in any hemodynamic problems.
The day after the operation, echocardiography showed
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that the patient’s cardiac function was maintained, and
no cardiac complications occurred.

Surgical treatment for appendicitis is challenging in
elderly patients. In technical terms, the laparoscopic
approach is superior to the open approach, as it results
in a lower rate of wound infection, less pain, and
shorter hospital stays, whereas open surgery is associ-
ated with a lower rate of intra-abdominal abscesses, a
slightly shorter operative time and lower costs [15].
Laparoscopic appendectomy seems to be safer than the
conventional open procedure due to its low invasive-
ness and the fact that it results in faster recovery [16].
Recently, laparoscopic appendectomy has seen increas-
ing use worldwide, and while laparoscopy is not yet
unanimously considered the gold standard, surgeons
around the world tend to choose laparoscopic appen-
dectomy over open surgery for the treatment of both
simple and complicated acute appendicitis [17].
Currently, therefore, both a laparoscopic and an open
approach are considered to be applicable for appendec-
tomy and open appendectomy is actually performed
more often in older than in younger patients [18]. In
cases of complicated appendicitis, open appendectomy
is performed, because it provides a clearer view of any
abdominal adhesion and/or peritonitis; however, the
diagnosis of appendicitis as non-complicated or com-
plicated mainly depends on postoperative pathology, so
the preoperative stratification of patients is not consid-
ered to be practical [16]. In a meta-analysis of laparo-
scopic appendectomy in elderly patients, Wang et al.
reported that laparoscopic appendectomy was associ-
ated with lower postoperative mortality, a lower com-
plication rate, less wound infection and shorter hospital
stays than open surgery and was safe and feasible for the
elderly population, but that the laparoscopic approach
also significantly increased the duration of surgery [16].
Because the present case was our first experience per-
forming appendicitis in a centenarian, the patient’s
perioperative course could not be predicted. Based on
the patient’s age, history of congestive heart failure,
peritoneal irritation and weakened general condition,
conventional open surgery was selected. As a result, the
operation time was minimized, and the patient’s post-
operative course was uneventful. In such cases, the
surgical approach should be selected after considering
not only the experience of the surgeons, but also the
disease severity and the relevant background of the
patient and institution.
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Cases involving emergent abdominal surgery in cen-
tenarians are rare [19-25], and in a search of the English
literature we found no cases involving patients aged >
105 years. However, there have been some reports
focusing on the results of operations in relatively small
numbers of centenarians [26-29]. To the best of our
knowledge, this 109-year-old woman is the oldest
patient in the world to be diagnosed with appendicitis
and undergo appendectomy. As populations age, sur-
geons will be increasingly confronted with clinical deci-
sions regarding whether they should offer surgical care
to very old patients, and age alone should not be the
determining factor in the decision to operate. Instead,
the chance of survival and expected survival time
should be considered [27]. In addition, we should also
encourage comprehensive discussions, under the prin-
ciples of narrative medicine, with patients and their
relatives when planning surgical care. According to the
Japanese data of the Ministry of Health, Labour, and
Welfare reported in 2019, the life expectancy of women
aged 105 years or more was about eighteen months.
Initially, therefore, we did not expect a long life expec-
tancy even in the event that the treatment was success-
ful. Instead, we focused our perioperative management
on the safe discharge of the patient rather than on
achieving a good prognosis, because this was an
unprecedented experience and one for which we lacked
data on life expectancy. Fortunately, the patient could
be discharged without critical events and lived for
8 months after the operation at home. Our experience
was extremely rare, but as populations age, all surgeons
will eventually experience emergent surgery in cente-
narians.

In conclusion, we reported an extremely rare case in
which a centenarian with acute appendicitis was suc-
cessfully managed with an emergent appendectomy,
which was performed via an open approach under spi-
nal anesthesia.
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