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1. Introduction

Coronavirus disease 2019 (COVID-19), which was initially re-
ported in Wuhan, China in December 2019, is a novel respiratory
disease that was considered a pandemic in March 2020 [1,2]. By
October 2020, the disease infected over 39million people and led to
over 1 million deaths in 189 countries, with a case fatality rate of
2.8% [3]. According to the Centers for Disease Control and Preven-
tion (CDC), elderly patients or those with underlying diseases are
more seriously affected [4]. In this situation, management of hip
fractures, which are common in the elderly, is expected to be
difficult. Although much higher early mortality rates of hip frac-
tures in COVID-19 patients have been reported from Europe and the
United States [5e9], as of October 11, 2020, there has been no report
specifically examining outcomes in patients with hip fractures and
COVID-19 infection undergoing surgical intervention in Japan.

There are regional variations in infection and mortality rates
associated with COVID-19. Additionally, there are regional varia-
tions in early mortality and postoperative care, and other health
care systems associated with hip fractures. To develop the man-
agement of hip fractures in COVID-19 patients, a large number of
cases reported from different regions is needed. We herein report
the first case of hip fracture with COVID-19 infection in Japan.
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2. Report of the case

An 83-year-old woman experienced left hip pain after a fall from
a standing height. She was transferred to the previous hospital by
ambulance, and after examinations, left hip fracture was detected.
She had severe comorbidities including chronic heart failure, his-
tory of cardiac surgery owing to acute myocardial infarction, breast
cancer, hypertension, and diabetes mellitus. Although she was
planned to undergo surgery at the previous hospital, following a
positive preoperative polymerase chain reaction (PCR) test result
for COVID-19 (the sample was collected from her nostril), she was
transferred to our hospital, which is a facility with an intensive care
unit for COVID-19 patients, 3 days after the injury.

After transfer to our hospital, the patient was reassessed care-
fully. There were no complaints of cough, dyspnea, or taste disor-
der. However, mild dementia was noted. Before the injury, she was
able to walk with a cane. On physical examination, a shortened
externally rotated left lower extremity with no peripheral neuro-
vascular deficit was evident. Her vital signs on admission were as
follows: blood pressure, 136/88 mmHg; heart rate, 84 beats/min;
body temperature, 37.1 �C; respiratory rate, 18 breaths/min; and
oxygen saturation with room air, 90%. A chest radiograph did not
demonstrate any lung abnormalities except for a cable at the site of
the previous cardiac surgery and marked cardiac enlargement.
Computed tomography (CT) revealed diffuse trivial pulmonary
edema in both lungs (Fig. 1). There were no ground grass opacities,
crazy-paving patterns, or any other findings that assumed COVID-
19 [10]. Radiographs of the left hip revealed a pertrochanteric
fracture with features consistent with three-part fragments (AO
31A2.2, Fig. 2). Three-dimensional CT showed a large oblique
fragment consisting of the greater trochanter and the lesser
trochanter (Shoda classification [11]; three-part G-L) (Fig. 3). PCR
analysis for COVID-19 was again performed on admission, and the
test result was positive.

After much consultation with the anesthesiologist, the emer-
gency physician, and the internist, the patient was assessed to be
able to tolerate the surgical procedure despite her potential risk
factors, such as age, American Society of Anesthesiologists (ASA)
grade 3, and diabetes. On the day of admission to our hospital, the
patient was taken to the negative-pressure operating room for
l rights reserved.
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Fig. 1. Chest computed tomography at the time of admission to the previous hospital shows diffuse trivial pulmonary edema in both lungs.

Fig. 2. Radiographs of the left hip reveal a trochanteric fracture. (a) Anteroposterior view, (b) lateral view.
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surgical fixation of her left pertrochanteric fracture. This was un-
dertaken under spinal anesthesia on a fracture table with foot
traction applied to the ipsilateral leg and in the lithotomy position
of the contralateral lower extremity. Considering the mechanism of
spread of the virus, high-level personal protective equipment (PPE)
was used according to our institutional guidelines (N95 respirator,
goggles, face shield, and plastic gown in addition to standard
operating room PPE, Fig. 4). A surgical mask was also placed on the
patient's face to prevent pathogen transmission. To minimize
2

surgical invasion and the number of people in contact with the
patient, the operation was performed by one expert surgeon and
one nurse (Fig. 5). The operating room was isolated, and the red
zone was preloaded with minimal surgical equipment. The im-
plants were brought into the room after communicating with the
nurse in the green zone. The posterior bone fragments from the
greater trochanter to the lesser trochanter were reduced with a
finger, and a nail was inserted. The proximal bone fragment, which
was displaced into the medulla, was also reduced to the anatomical



Fig. 3. Three-dimensional computed tomography shows a large oblique fragment of
the greater trochanter including the lesser trochanter. (a) Anterior side, (b) posterior
side.

Fig. 4. Personal protective equipment used in this case (N95 respirator, goggles, face
shield, and plastic gown).
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position (Fig. 6). The surgery time was 26 min, and the blood loss
was only 10 ml. Postoperative care was provided in the COVID-19
unit. Weight bearing as tolerated was allowed immediately after
the surgery.

The pain at the fracture site resolved immediately. In the
treatment time course, a gradual worsening of the respiratory
status associated with COVID-19 was observed. Bilateral crazy-
paving patterns were observed in the chest CT image during
the time course (Fig. 7). The serum white blood cell (WBC) count,
C-reactive protein (CRP) level, and O2 requirement level peaked
on day 7 and then declined (Fig. 8). From days 35e42, there was
a temporary increase in inflammatory response and poor
oxygenation with concomitant illness unrelated to COVID-19,
which improved quickly (Fig. 8). The patient survived with no
further worsening in her systemic condition resulting from the
underlying comorbidities or COVID-19. However, active gait
training could not be performed in the COVID-19 unit because
there was no rehabilitation room and the physiotherapist's entry
was limited to a short period of time. Regulations required a
negative PCR test for COVID-19 to be transferred to a rehabili-
tation hospital, but the PCR test result remained positive for over
1 month postoperatively. She finally tested negative on PCR at 7
weeks postoperatively and was transferred to the next hospital
(Fig. 8). The Parker Mobility Score [12] was only 1 point (able to
get about the house with help from another person) at the time
of discharge from our institution.

The patient and her family were informed that the data,
including images from the case, would be submitted for publica-
tion, and they provided consent. This case report was approved by
the institutional review board.
3. Discussion

COVID-19 has led to a great reduction in the load of fracture
patients globally, though the incidence of fragility fractures con-
tinues to be unaffected [13]. The establishment of guidelines for the
management of hip fractures, which represent fragility fractures
under the COVID-19 pandemic, is an urgent concern. However,
reports of fracture cases in COVID-19-positive patients remain
limited. According to Kumar et al. a total of only 10 studies with 112
patients who were positive for COVID-19 and had fractures were
detected in their systematic review at that time [13]. Additionally,
information from small studies may not provide clear guidance for
fracture treatment during the COVID-19 pandemic. To contribute to
the accumulation of information from all over the world, we re-
ported in detail the first case of a COVID-19-positive patient with
hip fracture in Japan.

The postoperative mortality rate for hip fracture in COVID-19
pandemic has been reported to be as high as 30% [5,6,9]. Howev-
er, it remains unclear whether this high mortality rate is caused by
COVID-19 itself or by the impact of the fracture or surgical incursion
on COVID-19. A report from Spain showed a mortality rate of 10.3%
(4/39 cases), even in COVID-19-negative patients with hip fracture
[6]. In a multicenter cohort study in the UK, Kayani et al. demon-
strated a mortality rate of 10.3% (35/340 cases) in COVID-19-
negative patients with hip fracture [9]. In the situation before the
COVID-19 pandemic, the 30-day in-hospital mortality rate in Japan
was approximately 1% [14], which was much lower than that re-
ported in the United States and Europe [15,16]. In addition, mor-
tality rates for COVID-19-positive patients currently vary by



Fig. 5. Scene during the surgery. Dr., doctor; Ns., nurse.

Fig. 6. Postoperative radiographs. (a) Anteroposterior view, (b) lateral view.
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country and region [3]. Even taking into account the differences in
the number of COVID-19 tests performed in different countries and
in the health care system, the mortality rates reported in Europe
and the United States cannot be directly applied to Japan.

Currently, there is no evidence-based effective treatment for
COVID-19. The only thing we can control in hip fracture patients
with COVID-19 is the management of the fracture. Whether
surgical or conservative management is more suitable is still
controversial. Although nonoperative management is optional
[17], nonoperative management of frail elderly patients with a
hip fracture is associated with a poor prognosis [18]. In general,
conservative treatment is often selected for patients with a se-
vere general condition that makes surgery impossible, resulting
in a high mortality rate [18]. In hip fracture with COVID-19 pa-
tients reported from Europe, conservative management is
4

selected only in patients who cannot tolerate the operation
[6,19]. Kumar et al. mentioned in their systematic review, that
hip fractures in COVID-19 patients was emergency for surgery
unless the patient's health condition was very poor, the patient
could not tolerate the operation, the risk of death during the
operation was very high or postoperative nursing would be very
difficult [13]. Actually, according to the multicenter cohort study
reported by Kayani et al. the timing of surgery for hip fractures
has not changed with or without COVID-19 [9]. Moreover,
several reports suggested that surgery for hip fracture in COVID-
19 patient improved O2 saturation and assisted respiratory
support [5,7,20]. Therefore, urgent surgical management for hip
fractures is preferable, even in a patient with COVID-19, if the
general condition permits. Kayani et al. reported that the risk
factors for increased mortality in patients with COVID-19



Fig. 7. Five weeks after the surgery, chest computed tomography shows bilateral
crazy-paving patterns (black arrows).
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undergoing hip fracture surgery included positive smoking sta-
tus and multiple (greater than three) comorbidities including
hypertension, ischemic heart disease, chronic obstructive pul-
monary disease, diabetes, and cancer [9]. According to a recent
multicenter cohort study referring to predictors of early mor-
tality in patients undergoing surgery with COVID-19, the 30-day
mortality rate was 23.8% (higher risk for ASA grades 3e5) [21].
Shang et al. revealed in their systematic review of 31,067 pa-
tients with COVID-19 that patients with diabetes mellitus had
significantly higher severe infection and mortality rates
compared to those without diabetes mellitus (21.4% vs. 10.6% and
28.5% vs. 13.3%, respectively) [22]. In the presented case, despite
the risk factors (high age, ASA grade 3, and diabetes mellitus),
the patient survived and was discharged.

In the present case, a large oblique fragment of the greater
trochanter, including the lesser trochanter, was shown. Unstable
Fig. 8. Treatment progress chart and time course of inflammation markers. PCR, polymerase
oxygen, yþ indicates positive; - indicates negative.
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trochanteric fractures may exhibit (1) posteromedial large separate
fragmentation, (2) a basicervical pattern, (3) a reverse obliquity
pattern, (4) a displaced greater trochanter (lateral wall fracture), or
(5) the inability to be reduced before internal fixation [11]. Of the
above characteristics, three-part G-L-type fracture is considered to
have posteromedial large separate fragmentation. For this type of
unstable fracture, we have corrected to a positive anterior-posterior
cortical position combined with a positive/neutral lateral position
on fluoroscopy to obtain cortical support [23]. Although surgical
invasion should be minimized in COVID-19 patients, optimal sur-
gical reduction should be performed. Even in the short term, the
fracture was stable and there were no symptoms associated with
the fracture.

The rehabilitation system is a major issue. In this case, the
patient's activity of walking had not recovered owing to the un-
availability of a regular rehabilitation room and limited rehabili-
tation interventions by a physiotherapist in a short period of time.
At present, the establishment of a postoperative rehabilitation
system for fracture patients with COVID-19 has not been discussed
much and remains a major problem. There have been various
protocols implemented across individual institutions to both
minimize the spread of COVID-19 and protect theworkforce. Owing
to the mechanism of spread of the virus, there is concern for virus
transmission to rehabilitation room personnel. Careful manage-
ment for each case should be performedwith a streamlined team of
only essential personnel.

In Japan, most patients with hip fracture are transferred to a
hospital specializing in rehabilitation after completing the acute
phase [24]. However, there are currently difficulties in transferring
patients who are COVID-19 positive, and our neighboring hospitals
require a negative PCR test prior to transfer. In the present case, it
took 7 weeks for the PCR test result to come back negative, which
may have prevented the patient from receiving rehabilitation at a
time when intensive rehabilitation was needed. Interhospital
consultation and coordination is important for the transfer of
COVID-19-positive patients.

At this time, there are no signs that the situation is being
brought under control, and it is impossible to predict when the
COVID-19 pandemic will subside. Although the development of a
vaccine and the discovery of an effective treatment is expected, it
chain reaction; WBC, white blood cell; CRP, C-reactive protein. *required over 2 L/min
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may take several years to overcome the crisis. Surgical strategies for
hip fractures during the COVID-19 pandemic need to be estab-
lished, and it will be important to accumulate more cases from
various regions of the world.

In summary, we performed surgery for a COVID-19 patient with
a hip fracture, which has not been reported in Japan. Although it
was a high-risk case, the patient survived. Establishing guidelines
for the management of COVID-19-positive patients in terms of
surgery, postoperative management, rehabilitation, and transfer is
urgently required in Japan. To prepare for future COVID-19 pan-
demics, it is necessary to accumulate more cases.
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