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Osteosynthesis for hip fracture in a 107-year-old man: a case report
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SUMMARY

As life expectancy rises, the number of elderly patients who are potential candidates for

surgery is also increasing rapidly. We reported the eldest male patient, who was 107-year-old,

with femoral intertrochanteric fracture that we have managed with osteosynthesis under spi-

nal anaesthesisa. The fracture was classified as type 1, group 3 under the Evans's classification

and was fixed with a compression hip screw. The patient was able to walk with the assistance

of a nurse without pain after surgery. He died from pneumonia 11 months later. Our experi-

ence suggests that surgery for hip fractures in centenarians poses a challenge; successfully

meeting this challenge requires optimal anaesthesia.
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I. Introduction

In 2006, the population of centenarians in
Japan increased to 29,000(1]. In United States,
the centenarian population was approximately
81,000 in 2000; this population is projected
to increase to 214,000 in 2020 and to exceed
800,000 by 2050[2]. As life expectancy rises, the
number of elderly patients who are potential
candidates for surgery is also increasing rapidly.
For instance, the number of new cases with hip
fracture in Japan increased from about 9,200 in
1997 to 110,000 in 2000 and is projected to rise
to 220,000 in 2020 in Japan[3-4]. The indications

for surgical treatment remain controversial in

very elderly patients. We reported the eldest
male patient with femoral intertrochanteric
fracture that we have managed with surgical
treatment. The patients and their families
were informed that data from the case would
be submitted for publication, and gave their
consent.

II. Case

The patient, a 107-year-old male, was
referred to our hospital with a suspected
femoral intertrochanteric fracture of his right
hip, one day after he had fallen in the dining
room of a nursing home. The patient had had a
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high degree of independence in his activities of
daily living before injury, including being able
to walk without a cane.

The patient's medical history included a
femoral intertrochanteric fracture of his left hip,
treated conservatively at another hospital two
years earlier. He also had suffered from two
incidents of pneumonia: one three years before
and the other two months before his right
intertrochanteric fracture.

Physical examination demonstrated severe
pain and deformity of the right hip, but peroneal
nerve palsy was not observed.

An anteroposterior plain radiograph
of the pelvis revealed a displaced femoral
intertrochanteric fracture of the right hip (Fig.
1). No residual deformity from the left hip
fracture was noted. Following unsuccessful
efforts to reduce the fracture, characterized by
persistent displacement of the lesser trochanter
and medial cortex and instability under direct
traction of 4kg, the patient’s fracture was
classified as type 1, group 3 under the Evans's
classification (Fig. 2a) [5].

Ventricular extrasystoles and negative T
waves were observed in an electrocardiogram.
Blood gas analysis showed pH 7.52, PaCo,
31.7mmHg, PaO, 67.7mmHg, and arterial
oxygen saturation (Sa0,) 96%. Blood chemistry

testing showed anemia (hemoglobin (Hb)

Fig.1 Admission anteroposterior radiograph of
the pelvis

Fig. 2 Anteroposterior radiograph of the right hip

(a) Direct traction of 4kg was unsuccessful
in reducing the fracture, leaving a
persistent displacement of the lesser
trochanter and medial cortex of the calcar.
This response indicates an unstable
fracture, classified as Type 1 Group 3 under
the Evans classification.

(b) Postoperative x-ray shows acceptable
repositioning.

(c) X-ray six months later demonstrates
bone healing of the intertrochanteric
fracture.

12.6g/dl), thrombocytopenia (11.2 % 10*/ul),
hypoproteinemia (total protein 6.3g/dl, albumin
3.8g/dl), hyperbilirubinemia (total bilirubin
1.8mg/dl, direct bilirubin 0.5mg/dl), and
hyponatremia (Na 134mmol/l). The patient and
his family requested surgical treatment even
though the risk of operation was considered to
be extremely high.

The operation was performed under
spinal anesthesia three days after admission.
1.4ml of 0.5% Bupivacaine (Marcain) was
injected between the third and forth lumbar
vertebrae. Ten minutes later, tachycardia
and hypoxemia were observed, but blood
pressure was maintained and SaO, recovered
following the administration of O, 4L (40%) via
a Venturi mask. Open reduction and internal
fixation of the hip fracture was achieved with a
compression hip screw (Best Medical, Saitama,
Japan), 135 degrees with 3 holes (Fig. 2b).
Operative time was 25 minutes.
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Blood transfusion (2 units) was needed
to correct the patient's anemia (Hb 9.6g/dl)
after surgery. To maintain an in-out urinary
balance, furosemide (lasix) 10mg/day was
prescribed for oliguria (<20ml/hr). Transfer to
a wheelchair began the next day. The patient
was able to walk to-and-fro using parallel bars
and he returned to the nursing home seven
days after surgery. He was able to walk with
the assistance of a nurse without pain six
months later. (Fig. 2¢) The patient died from
pneumonia 11 months after his surgery.

Il. Discussion

To our knowledge, this 107-year-old patient
is one of the oldest males in the world who
have undergone osteosynthesis for femoral
intertrochanteric fracture. Sakamoto et al.’s
survey of 10,992 hip fractures in Japan included
one 111-year-old patient, who survived over one
year after fracture; the survey, however, did not
provide any information about the patient’s sex,
fracture type, and treatment[6]. Forster et al.
also included the case of a 107-year-old patient
in their report on proximal femoral fracture,
but provided no further details[7]. Warner et
al. described performance of an emergency
arthroplasty in a 107-year-old woman, but
did not list her diagnosis[8]. Konttinen et al.
reported three 102-year-old patients (one male
and two female) with femoral intertrochanteric
fractures treated with osteosynthesis[6].
Katlic et al. reported two 100-year-old patients
who underwent osteosynthesis for femoral
intertrochanteric fractures and hemiarthroplasty
for femoral neck fractures[5]. Thus, among
these studies, the oldest male patient with a
detailed description of osteosynthesis for femoral
intertrochanteric fracture was 107 years of age.

Zuckerman et al. reported a mortality rate
among elderly patients ranging from 14% to
36% one year after hip fracture; approximately

50%-65% of patients regained their previous
level of ambulation, 10%-15% were limited to
household ambulation, and up to 20% became
nonambulatory[9]. Forster et al. reported that
13 centenarians with proximal femur fractures
had cumulative mortalities at 30 days, 6 months,
and 1 year of 31%, 50%, and 56%, respectively
[8]. Similarly, Konttinen et al. reported that
12 centenarians undergoing emergency
surgery had cumulative mortalities after 30
days, 6 months and 1 year of 25%, 42%, and
50%, respectively[10]. These high mortality
rates reported after operations in centenarians
do not necessarily indicate that surgeries in
centenarians have poor outcomes, because
centenarians overall have a short life expectancy
(less than two years)[9-11]. Zuckerman et al.
suggested that mortality rate for centenarians
after surgery was almost same as the mortality
rate from natural courses[9].

Katlic et al. described two 100-year-old
women who lived over two years postoperatively
and advised that centenarians should not be
denied emergency surgery simply because of
their chronologic agel[1l]. A 2004 Japanese
survey found that 94% of patients with femoral
trochanteric fractures were treated surgically
[4]. Konttinen et al. also stated that centenarians
tolerated anaesthesia and surgery quite well
when serious efforts were made to maintain
haemodynamic stability during anaesthesia
[10]. Moran et al. reported that mortality after
hip fracture did not increase when surgery
was delayed up to three days; however, a delay
of four or more days significantly increased
mortality[12]. In our patient, the interval from
fracture to admission was one day and the
duration from admission to surgery was three
days, compared with average values from a
Japanese survey of 3.1 days to admission and 11.2
days to surgery[6].

The treatment of hip fractures in centenarians
poses a challenge. Although the risks of
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anesthesia and surgery are extremely high,
centenarians may have the most to benefit from
surgical treatment. Immobilization in the very
elderly is poorly tolerated and may quickly cause
social and physical morbidity or even death.
Fukushima et al. reported that contralateral hip
fractures occurred within five years in more
than 70% of patients with hip fractures[13].
Our patient and his family were more satisfied
with outcome of surgical treatment for this hip
fracture than they were with the outcome of
the conservative management of his previous
contralateral hip fracture.

The perioperative period is the most vulnerable
time. Optimal anaesthesia, expeditious surgery
and a coordinated multidisciplinary approach
to care are essential. Regarding the type of
anaesthesia, Sutcliffe et al.'s study of 1,333 hip
fracture cases found that spinal and general
anaesthesia were equally safe, and the authors
expressed a preference for spinal anaesthesia in
patients with pulmonary disease[14]. Konttinen
et al’s study findings suggested that the total
amount of intrathecal local anaesthetic required
was significantly less in elderly patients than the
amount required for similar surgery in middle-
aged patients[10]. In elderly patients, hypotension
commonly occurred secondary to hypovolemia and
dehydration, while excessive transfusions caused
heart failure. The Hb trigger point for transfusion
ranged from 80 to 10.0 g/dlL

In conclusion, this 107-year-old patient is the
oldest male patient in whom we have performed
osteosynthesis for femoral intertrochanteric
fracture. Our experience suggests that surgery
for hip fractures in centenarians poses a
challenge; successfully meeting this challenge
requires optimal anaesthesia.
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