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Abstract
This case report describes a case of an elderly woman diagnosed with acute osteoporotic vertebral compression fracture (OVCF)
at thoracic spine after using an electrical automated massage chair (EAMC). Care should be taken when using an EAMC,
especially by those with or at risk of developing osteoporosis. Osteoporotic vertebral compression fracture (OVCF) is a common
problem among elderly population and presents a high burden to society. Osteoporotic fractures may occur after a minimal
trauma of the vertebrae. Electrical automated massage chair (EAMC) is a device that uses a programmed algorithm to perform
automated massage. The massage chair, a popular device among elderly with back pain, relies on friction and rhythmic tapping
created by a motorized roller. However, research regarding the safety of this device is lacking, especially in the perspective of
OVCF. We present a case of an elderly woman diagnosed with acute OVCF of the thoracic spine after using an EAMC. The
patient had no risk factor for fragility fracture and experienced an abrupt onset of severe upper back pain while using EAMC.
Imaging studies revealed an isolated acute compression fracture at T8 vertebra (AO classification type A1) while dual-energy X-
Ray absorptiometry scan confirmed osteoporosis. The patient was treated with a plastic orthosis and oral medications for
osteoporosis. After 6-months follow-up, the patient showed union of the fractured T8 vertebra and no remaining symptoms.
This case highlights that OVCF can be induced by EAMC. Therefore, patients with or at risk for osteoporosis should be cautious
while opting for deep tissue massage using EAMC.
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Introduction

Osteoporotic vertebral compression fracture (OVCF) is the
most common osteoporotic fracture, which causes significant
pain among symptomatic patients [1]. OVCF can be induced
by minimal trauma such as low-grade fall or slip down injury
[2]. Electrical automated massage chair (EAMC) is a device,
which has a programmed algorithm and performs massage
automatically using friction and rhythmic tapping created by
a motorized roller (Fig. 1). Recently, since the EAMC is an
easily obtainable and operable device, it has become a popular

option for patients with chronic back pain [3]. In spite of the
increasing trend in the use of massage chair, there is no proper
research on the safety of this device. However, a case of a 66-
year-old man who developed a vertebral fracture after a re-
ceiving a back massage from a young male masseur has been
reported [4]. Similarly, OVCF could be induced by EAMC.

To our knowledge, there has been no case report of EAMC-
induced OVCF. In this case report, we present a case of an
elderly woman diagnosed with OVCF after using an electrical
automated massage chair.

Case history

A 76-year old female patient presented to the emergency depart-
ment with severe upper back pain. The patient had history of
herniated nucleus pulposus at L4-5. There was no other remark-
able history of upper back pain, thoracic disc disease, or any
systemic disease-related back pain. Initial physical examination
in the emergency department showed that tenderness was
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maximal along the point of mid-thoracic area. A plain radiograph
of the thoracic spine revealed a mild decrease in vertebral height
of the T8 vertebral body with a typical upper endplate disruption
(Fig. 2). In addition, magnetic resonance image (MRI) of the
thoracic spine revealed an acute compression fracture of the T8
vertebral body (AO classification type A1) without involvement
of the posterior ligamentous complex. No signs and symptoms of
pathologic fracture or neurologic compromise were noted.

The patient did not have any history of trauma. However,
she experienced aggravated low back pain for 5 weeks which
prompted her to use the EAMC on a daily basis. Later she
replaced her EAMC to a newmodel with which she received a

15-min course of massage for two consecutive days. This
version of the EAMC applied compression and vibration to
the user’s back through a built-in massage roller in a supine or
sitting position.While using the newmodel on the second day,
the patient experienced sudden onset of severe back pain
which was aggravated by movement of the spine. Owing to
severe pain, the patient was unable to walk or sleep for 3 days;
she therefore visited the emergency department for evaluation
and management.

The patient had no systemic disease other than well-
controlled hypertension, type 2 diabetes (HbA1C 7.6%), and
hypothyroidism (T3, 43.7 ng/dL; Free T4, 1.37 ng/dL; TSH,
2.53 ulU/m). She was never evaluated for osteoporosis in the
past and had no clinical risk factors for osteoporosis, which
include previous fragility fracture, hip fracture, smoking, al-
cohol assumption, oral glucocorticoid use or history of rheu-
matoid arthritis, hypogonadism, inflammatory bowel disease,
organ transplantation, type 1 diabetes, over or untreated thy-
roid disease, and prolonged immobility [5]. She was obese
with a body mass index of 31.25 kg/m2 and her MRI showed
mild fatty degeneration of back muscles. Dual-energy X-Ray
absorptiometry (DEXA) revealed the presence of severe oste-
oporosis (T-score of L1-4, − 2.9; BMD of L1-4 0.804 g/cm2).

Pain control was with oral analgesics, while plastic orthosis
was applied to the compression fracture. Daily oral bisphos-
phonate therapy was initiated. The treatment regimen helped
relief of pain and the patient was able to walk with the plastic
orthosis applied. After 6 months, dynamic plain X-ray and
computerized tomography (CT) confirmed bone union. The
patient was with no other notable complications.

Discussion

As life expectancy increases, osteoporotic fracture has become
a common disease among elderly population and a big burden
to society [6]. Strom et al. reported that economic burden of
fractures has increased in six European countries (France,
Germany, Italy, Spain, UK, and Sweden), and especially the

Fig. 2 a Lateral plain radiograph
of the thoracic spine showing a
decreased height of T8 vertebra. b
T2-weightedMR image revealing
an acute compression fracture at
T8 (AO classification type A1)

Fig. 1 A schematic diagram of electric automated massage chair (EAMC)
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total health burden in osteoporotic fractures were in a consid-
erable amount [7]. The spine is the most common site for os-
teoporotic fractures [1]. Osteoporotic vertebral fractures consti-
tute at least 50% of a total 1.5million osteoporotic fractures that
occur annually in the USA [8]. There is an increasing trend
towards the incidence of OVCF. A study by Cooper et al. con-
cluded that the incidence of vertebral fractures during 1985–
1989 was 145/100.000 person-year in women and 73/100,000
person-year in men [9]. However in a more recent study, the
European Prospective Osteoporosis Study (EPOS) group con-
cluded that the incidence of vertebral fracture was
1070/100,000 year in European women and 570/100,000 in
European men in 2009 [10]. Furthermore, the authors predicted
that about 1.4 million men and women aged 50–79 years will
develop a new vertebral fracture each year [10]. Patient with
OVCF is subject to painful experiences [1]. Since osteoporotic
spine fractures usually occur in elderly patients with multiple
underlying disease, this group of patients develops long-term
immobilization, poor oral intake as well as dehydration due to
severe pain. Moreover, the condition can result in significant
morbidity and potential mortality. Therefore, the prevalence
and prevention of osteoporotic spine fracture have become an
important issue in the field of healthcare business.

Prevention of osteoporotic fractures requires identification
of patients at risk and application of both pharmacological and
nonpharmacological methods to lower such risk factors [11,
12]. Various clinical risk factors have been identified so far
[5]. A number of imaging techniques to evaluate bone status
both in terms of density and quality, and biochemical markers
of bone metabolism have also been developed. Various drugs
intervening bone metabolism, including supplementary calci-
um, vitamin D, anti-resorptive agents, hormone therapy, and
anabolic agents [13], have been in practice for preventing frac-
tures of both osteoporotic and osteopenic patients. Despite the
improvements in identification and treatment, osteoporotic
fractures continue to increase. Management of these fractures
also emphasizes the application of non-pharmacological treat-
ment strategies. The objective of this treatment is primarily to
prevent patients from developing any trauma [11, 14]. Vertebral
body is inherently weak due to its architecture, which is com-
posed of highly porous trabecular bone and shell (histologically
different from cortical bone) [15]. Failure load of vertebra in
elderly is lower (approximately 500 N) [16] compared with hip
(3000–4000) N [17] and wrist (2000–3000) N [18]. Therefore,
OVCF can be induced by minimal trauma such as reaching,
bending over, and lifting [16]. So patients with osteoporosis
should be warned of the fact that suchminimal vertebral trauma
can lead to OVCF.

Massage is a kind of physiotherapy that acts by applying
pressure on the body. Massage is known to be beneficial for
back pain [19, 20] and is therefore widely used. There have
been several studies regarding complications of massage ther-
apy; there is a case report of a 66-year-old man who

experienced a vertebral fracture after receiving a back massage
from a young male masseur [4]. Uran et al. reported a 59-year-
old man who suffered 7th thoracic vertebral fracture after mas-
sage [21]. Yin et al. reported a systematic review of adverse
events after massage therapy which showed that spinal manip-
ulations have repeatedly been reported with serious adverse
events such as lumbar vertebral fractures [22]. EAMCperforms
massage with a motorized roller. The device is gaining popu-
larity among elders as it is easy to obtain and operate. Daniel
et al. in their study demonstrated the efficacy of EAMC im-
proving back pain [23]. Sincemassage and use of EAMC apply
force to the body especially the back, there is a possibility of
inducing OVCF. Mufarrij et al. found acute cystic rupture and
hemorrhagic shock after a vigorous massage using EAMC in a
patient with polycystic kidney disease [24]. No case report of a
spine fracture after EAMC has been reported so far; however,
considering the mechanism of EAMC, there is a possibility of
fragility fracture in osteoporotic patients. Many EAMCs use
built-in multiple movable rollers to perform massage on the
user’s back. Movements contain simple vibration, simple pres-
sure, and parallel movement of the roller while applying pres-
sure to the user’s back (movement with pressure).While simple
vibrations seem less traumatic to the user, roller movements
applying direct compression to flex the user’s vertebra can be
a potential risk of fracture.

The case presented herein had no previous history of
upper back pain or related disease other than osteoporosis.
Our hypothesis was that underlying osteoporosis could
have been a predisposing factor, and minor trauma to
the spine through EAMC use could have triggered an
osteoporotic compression fracture to the patient’s thoracic
spine. Thoracolumbar junction is the most commonly in-
volved area of OVCF and mid-thoracic region is the sec-
ond most common region [25]. OVCF at T8 is relatively
rare, and therefore a fracture at this location could have
been associated with a trauma event by EAMC. Since
there have been no case reports of such OVCF after
EAMC use, there are no current guidelines that mention
the risks of EAMC use in osteoporotic patients [12]. We
point out that guidelines regarding physical and occupa-
tional therapy should add special considerations applying
EAMC to osteoporotic patients.

This case thus highlights that OVCF can be induced
by EAMC. Care should be taken when using EAMC,
especially by those with or at risk of developing osteo-
porosis. Although the provocation of fracture by EAMC
has not been reported, manufacturers of EAMC must
consider the risk of OVCF, give safety warning message
in manual, and modify machine with mode for an oste-
oporotic patient. Further biomechanical study using
EAMC must be conducted to confirm the safety of
EAMC and establish the relationship between EAMC
and osteoporotic fracture.
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