
INTRODUCTION

Femoral intertrochanteric fractures commonly occur in
elderly people. These fractures are usually the result of a
fall from standing height. Osteoporosis with life-threat-
ening chronic diseases is also common in this population.
Osteosynthesis is the preferred treatment of choice. However,
a high failure rate (3-16.5%) was reported after osteosyn-
thesis in unstable intertrochanteric fractures1-5). Arthroplasty
could be considered a surgical option instead of osteosyn-
thesis for treatment of unstable femoral intertrochanteric
fractures in elderly patients with chronic medical diseases.
The rate of mortality one year after the fracture was 21.6%6).
Arthroplasty can be helpful to patients by providing relief
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from pain, facilitating early rehabilitation, and improving the
quality of life7,8). Regarding early mobilization after surgery,
superior functional outcomes for arthroplasty compared to
osteosynthesis have been reported9). Use of a less-invasive
surgical approach without damage to soft tissue for treat-
ment of elderly patients, could reduce the amount of bleed-
ing and result in earlier initiation of mobilization.

The direct anterior approach (DAA) was introduced as a
less invasive surgical approach for use in total hip arthro-
plasty (THA); it is associated with reduced muscle damage
and pain as well as more rapid postoperative recovery8,10).
With use of this less-invasive surgical approach patients are
able to start rehabilitation sooner and avoid medical com-
plications; therefore, its use is more important for elderly
patients with hip fractures.

The DAA for bipolar hemiarthroplasty was used for treat-
ment of unstable intertrochanteric fractures in elderly patients
and the safety and advantages were estimated according to
operation time and early complications.

MATERIALS AND METHODS

1. Materials

This study included 34 patients who underwent bipolar
hemiarthroplasty for treatment of unstable femoral
intertrochanteric fractures from February 2019 to April
2020 in our hospital. The inclusion criteria were type A2
and A3 in AO classification. The study included 25 female
patients and nine male patients. The mean age of the patients
was 82.68±6.99 years (range, 67-95 years). The mean body
mass index was 22.86±1.77 kg/m2 (range, 16.87-29.25
kg/m2). The mean bone mineral density T-score was –3.36
±0.91 (range, –5.9 to –1.6) (Table 1). Four types of clas-
sification criteria according to the previous work of Kim et
al.11) were used for classifying fractures of the greater
trochanter (GT). Five cases were type A, 21 cases were type
B, five cases were type C, and three cases were type D.

The cementless femoral Wagner SL revision� Hip stem
(Zimmer, Warsaw, IN, USA) was used in 30 cases and the
Wagner Cone Prosthesis� Hip stem (Zimmer) was used in
four cases. Radiographs were taken regularly in the outpa-
tient department after discharge from the hospital. Cases fol-
lowed up for a minimum of six months after surgery were
included.

2. Operative Technique

The patient was placed in the supine position on a special
fracture table (Hana� Orthopedic Fracture/Trauma Surgical
Table; Mizuho OSI, Union City, CA, USA). A skin incision
was started 2 cm lateral and 2 cm distal from the anterior
superior iliac spine and continued obliquely approximate-
ly 15 cm in length over the tensor fascia latae (TFL). The
TFL was retracted laterally and the rectus femoris medial-
ly. Following cauterization of the lateral femoral circum-
flex artery, a Cobb elevator was used to elevate fibers of
the rectus femoris that were still attached to the anterior cap-
sule. An incision of the superior capsule was made along
the femoral head and brought to the intertrochanteric line.
A 90。rotated H-shaped (工) capsulotomy was created as
the capsulotomy was taken down the intertrochanteric line
toward the GT and lesser trochanter (LT). Double neck cut-
ting was performed for easy removal of the femoral head.
Hip joint traction was performed using a fracture table, and
the junction of the head and neck was confirmed. Therefore,
neck cutting was performed using the anatomically intact
femoral head, rather than the LT, as a land mark. The neck
cutting level was cut one finger breadth below the head
neck junction. The femur elevation hook was placed just dis-
tal of the vastus ridge and the proximal femur was elevated
into the wound. The leg was rotated externally 90。and then
down toward the floor with adduction. A retractor was placed
along the calcar and a curved retractor was placed in the
bare area on the tip of the GT. Once the GT was commin-
uted, a curved retractor was placed in the intact bone through

Table 1. Demographic Data

Variable Value

Age (yr) 82.68±±6.99 (67 to 95)00000
Sex

Male 09 (26.5)
Female 25 (73.5)

Bone mineral density –3.36±±0.91 (–5.9 to –1.6)00
(T-score)
Body mass index 22.86±±1.77 (16.87 to 29.25)
(kg/m2)
GT classification

Type A 05 (14.7)
Type B 21 (61.8)
Type C 05 (14.7)
Type D 3 (8.8)

Values are presented as mean±±standard deviation (range)
or number (%).
GT: greater trochanter.
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the fracture fragments. The femoral canal was identified
using a canal finder. Rasping was performed until a stable
size was obtained. The trial components were placed and
reduced. An image intensifier was used to confirm the fit-
ness of the femoral stem and leg lengths. The definitive
cementless femoral stem was inserted and the bipolar cup
was mounted and then reduced by leg elevation and inter-
nal rotation. The LT and GT were neither reduced nor fixed.
Following irrigation of the wound with normal saline, the
capsule was closed (Fig. 1). The patient practiced weight-
bear using walking aids as tolerated immediately after
surgery.

3. Methods

The operation time, bleeding amount, time to walk after
the operation, and complications were used for evaluation
of the clinical results. The operation time was the time from
skin incision to closure. The bleeding amount was the total
intraoperative bleeding and postoperative collection in a
drainage bag. Complications included periprosthetic frac-
tures, infections, dislocations, revisions for any reason, and
deaths related to surgery.

Radiographic evaluation of subsidence of the femoral stem
and displacement of the GT was performed. The distance
from the top of the shoulder of the stem to a horizontal line
drawn across the bottom of each teardrop on the follow-up
radiograph was measured for evaluation of subsidence of
the femoral stem12). Displacement of the fractured fragment
of the GT was defined as progressive migration of more
than 5 mm on follow-up radiographs.

This research was approved by the Institutional Review
Board (IRB) of Kwangju Christian Hospital (IRB No.
KCHIRB-M-2021-03-002). Consent for publication, includ-
ing photographs, was obtained from all patients. Statistical
analyses were performed using PASW Statistics (ver. 18.0;
IBM, Armonk, NY, USA).

RESULTS

The mean operation time was 83.50 minutes (range, 70-
120 minutes). First, the mean operation time for three early
cases was 112 minutes and then was reduced to a mean ofFFiigg..  11.. Intraoperative photograph of capsule repair.

FFiigg..  22.. Distribution of operative time. The mean operation time was 83.50±±10.56 minutes.
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81 minutes in 31 cases (Fig. 2). The mean amount of bleed-
ing was 263.53 mL (range, 151-414 mL) (Fig. 3). None of
the patients required a blood transfusion after surgery. The
patients started walking using walking aids within a mean
of 3.03 days (range, 3-4 days) after surgery (Table 2). All
patients were discharged from the hospital after stitch out
within three weeks.

There were no cases of intraoperative periprosthetic frac-
ture. The mean follow-up period was 3.53 months. On the
last follow-up radiographs, displacement of the fracture
fragments of the GTs was a mean of 2.15 mm (range, 0-4
mm); 0.6 mm for type A, 1.38 mm for type B, 0.6 mm in
for type C, and 3.67 mm for type D. None of the cases had
progressive migration more than 5 mm. This study includ-
ed an analysis of patients who could be followed up for at

least three months at the outpatient clinic. Progressive migra-
tion was defined as a case of stem subsidence or GT dis-
placement of more than 5 mm as observed on a hip antero-
posterior X-ray image. There were no cases of infection, dis-
location, or reoperation for any reason. None of the patients
died during the follow-up period.

DISCUSSION

The elderly population is increasing in our society and
many elderly people have chronic medical diseases. A num-
ber of life-threatening complications occur after a hip frac-
ture in these elderly patients. Serious complications from
hip fractures in elderly patients could be prevented with early
time out of bed and weight-bearing after surgery13,14). Because
arthroplasty could allow the patients to get out of bed early
and perform weight-bearing walking after surgery, we consid-
ered it as an option for treatment of unstable intertrochanteric
fractures in elderly patients despite the greater soft tissue
damage and large amount of bleeding compared to osteosyn-
thesis15-17). Although arthroplasty requires a longer operation
time and involves more blood loss compared with nailing,
with achievement of less damage to soft tissue and short-
er operation times, it would be accepted as an alternative
surgical option for treatment of intertrochanteric fractures
in elderly patients with chronic medical diseases. We used
a two-incision minimal invasive approach for treatment of
femoral neck fractures in patients with stroke, dementia, and
psychogenic disorders. These patients who had muscle weak-
ness had advantages in rehabilitation. All of the patients recov-

Table 2. Clinical and Radiological Assessment

Variable No. of patients

Operation time (min) 83.50±±10.56 (70-120)
Blood loss (mL) 263.53±±85.80 (151-414)
Time to start walk (day) 3.03±±0.17 (3-4)0
Intraoperative or 0
postoperative fractures
Infection 0
Dislocation 0
Revision 0
Progressive migration of GT 0
Progressive subsidence of stem 0

Values are presented as mean±±standard deviation (range)
or number only.
GT: greater trochanter.

FFiigg..  33.. Distribution of blood loss. The mean blood loss was 263.53±±85.80 mL.
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ered pre-injury activities after the operation except one18).
Using a conventional posterolateral (PL) surgical approach

we struggled to minimize muscle and soft tissue damage in
hip arthroplasty for treatment of intertrochanteric fractures;

FFiigg..  44.. No fragment migrated more than 5 mm on the follow-up radiographs. (AA) Greater trochanter classification type B intertrochanteric
fracture radiograph anteroposterior (AP), (BB) type B lateral radiograph, (CC) postoperative AP radiograph, (DD) postoperative lat-
eral radiograph, (EE) postoperative five months follow-up AP radiograph, and (FF) postoperative five months follow-up lateral radi-
ograph.

A B

C D

E F
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however, it could not be significantly reduced. Thus, we
decided to change the surgical approach to a DAA that is
less invasive and less painful, with a faster recovery8,10). To
the best of our knowledge, this was the first report of arthro-
plasty through DAA for treatment of unstable intertrochanteric
fractures in elderly patients.

In arthroplasty for treatment of intertrochanteric fractures
the fracture fragments of the GT are usually fixed with cer-
clage wiring or a cable system19). However there was no need
to fix the fracture fragments of the GT in DAA. Additional
fixation was not performed on the GT because we thought
that dislocation of the GT would not occur due to soft tis-

FFiigg..  55.. Greater trochanter (GT) classification type D. (AA) GT classification type D intertrochanteric fracture radiograph anteropos-
terior (AP), (BB) type D lateral radiograph, (CC) postoperative AP radiograph, (DD) postoperative lateral radiograph, (EE) postoper-
ative three months follow-up AP radiograph, and (FF) postoperative three months follow-up lateral radiograph.

A B

C D

E F
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sue fibrosis. In DAA, we did not disturb posterior soft tis-
sues such as the short external rotators, hip abductors, and
posterior capsule attached to the GT. This could reduce the
operation time and damage to soft tissue. We neither touched
nor fixed the fracture fragment, but none migrated more than
5 mm on the follow-up radiographs (Fig. 4). The patient did
not complain of pain or limping despite little migration of
the GT. The non-fixation of the fractured GT fragment did
not appear to affect the clinical results. However, patients
with type D fracture fragments of the GT experienced a lit-
tle pain when walking. Therefore performance of cerclage
wiring may be required in patients with type D (Fig. 5).

In our study the mean amount of bleeding was 263.53 mL
(range, 151-414 mL). None of the patients required a blood
transfusion after surgery. Blood loss was reduced signifi-
cantly from approximately 700 mL in the previous study
reported by Park et al.20) in which the conventional PL approach
was used for treatment of unstable intertrochanteric frac-
tures in elderly patients. The mean visible blood loss in unsta-
ble intertrochanteric fractures treated using intramedullary
nails was a 200 mL21). In our study the amount of blood loss
was close to that of intramedullary nailing. We thought DAA
might have resolved the concerns regarding soft tissue dam-
age and increased blood loss in arthroplasty for treatment
of unstable intertrochanteric fractures.

In our study the mean operation time was 83.50 minutes
(range, 70-120 minutes). The mean operation time was 112
minutes in the first early three cases and was then reduced
to 81 minutes in the later 31 cases. It was longer than that of
intramedullary nailing, which was approximately one hour in
a multicenter study22). However, as we are familiar with DAA,
the operation time from the skin incision to skin closing was
reduced to approximately one hour. The results of our study
might have demonstrated how DAA could solve the prob-
lems of surgeons with regard to longer operation time, and
larger bleeding amount in arthroplasty than in osteosynthe-
sis for treatment of unstable intertrochanteric fractures in
elderly patients.

This study included no intraoperative or postoperative
periprosthetic fractures. Barnett et al.22) reported 48 peripros-
thetic fractures in 5,090 THAs who underwent the proce-
dure early in the surgeon’s learning curve. Jewett and
Collis23) reported 3% periprosthetic fractures in DAA THAs
on a fracture table. Identification of the bare area on the tip
of the GT and placement of a curved retractor deeply behind
the GT and elevation of the proximal femur using a femur
elevation hook to avoid periprosthetic fracture is most impor-
tant. Use of the fracture table designed for DAA would be

helpful in the early learning period for prevention of peripros-
thetic fracture.

Following removal of the epidural catheter inserted to
control pain after surgery, patients began rehabilitation exer-
cises according to the state of their pre-injury activity and
were discharged from the hospital within three weeks.
There were no cases of infection or reoperation. No deaths
related to surgery occurred during the follow-up period.

There were limitations to this study. First, the sample size
was too small to support our conclusion. Second, the fol-
low-up duration was relatively short for evaluation of the
long-term clinical and radiological results. Conduct of addi-
tional studies with larger samples, and a longer follow-up
period is needed.

CONCLUSION

We believe that hemiarthroplasty through DAA could be
a safe and reproducible surgical option for treatment of
unstable intertrochanteric fractures in elderly patients with-
out increasing the risk of complications.
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