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A Comparative Study of Bipolar Hemiarthroplasty
for Intertrochanteric Fracture: Direct Anterior Approach
versus Conventional Posterolateral Approach

Young Yool Chung, MD, Seung-Woo Shim, MD, Min Young Kim, MD, Young-Jae Kim, MD
Department of Orthopedics, Kwangju Christian Hospital, Gwangju, Korea

Purpose: The am of this study was to compare short-term results from use of the direct anterior gpproach (DAA)
and the conventiona posterolateral approach (PLA) in performance of bipolar hemiarthroplasty for trestment of
femorad intertrochanteric fracturesin elderly patients.

Materialsand Methods: A retrospective review of 100 patients with intertrochanteric fractures who underwent
bipolar hemiarthroplasty was conducted. The PLA was used in 50 cases from 2016 to 2019; since that time we
have used the DAA in 50 cases from 2019 to 2021. Measurements of mean operative time, blood loss, hospital-
ization period, and ambulation status, greater trochanter (GT) migration and stem subsidence were performed.
And theincidence of complications was examined.

Results: Operative time was 73.60%=14.56 minutes in the PLA group and 79.80=£8.89 minutes in the DAA
group (P<0.05). However, after experiencing 20 cases using DAA, there was no statistically difference in opera-
tive time between two groups (P=0.331). Blood loss was 380.76£180.67 mL in the PLA group and 318.14+£
138.51 mL in the DAA group (P<0.05). The hospitalization was 23.76+11.89 daysin the PLA group and 21.45
+4.18 days in the DAA group (P=0.207). In both groups, there were no progressve GT migration, intraopera:
tive fractures or didocations, although there was one case of infection in the PLA group.

Conclusion: Although use of the DAA in performance of bipolar hemiarthroplasty required dightly more time
in the beginning compared with the PLA, the DAA may well be an dternative, safe surgica technique as amus-
cle preserving procedure in elderly patients with intertrochanteric fractures.
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INTRODUCTION in the elderly population after ground levd fals. The patients
usually have osteoporosis with some chronic underlying

Femoral intertrochanteric fractures are commonly seen  disease, making management of these injuries difficult.
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Osteosynthesis is the preferred treatment of choice for
intertrochanteric fractures;, however, a high falure rate was
reported after osteosynthesis®. Compared to osteosynthe-
sis, arthroplasty could be helpful in management of elder-
ly patientsin terms of early recovery, faster rehabilitation,
and better functional outcomes*®. Early mobilization is of
vital importance in patients’ recovery after hip surgery:
Krenk et a.”® reported that use of ‘fast-track arthroplas-
ty’ resulted in decreased postoperative delirium and cog-
nitive disorder.

The posterolateral approach (PLA) is the most common-
ly used surgical approach in performance of hip arthro-
plasty?. However, several studies have reported on the
potential for development of soft tissue damage and com-
plications when using the PLA. The direct anterior approach
(DAA) for performance of hip arthroplasty is emerging as
anew alternative surgical approach requiring a minimally
invasveintervention®®. The DAA wasintroduced asamini-
mally invasive surgical approach for use in performance of
total hip arthroplasty (THA) that could reduce damage to
muscle and soft tissue and relieve postoperdive pain, enabling
more rapid recovery from injury>®. As such, many studies
have reported on use of the DAA, particularly for treatment
of femoral neck fractures, but rarely for intertrochanteric
fractures. Thus, we used the DAA in performance of bipo-
lar hemiarthroplasty for trestment of femoral intertrochanteric
fractures in elderly patients and evaluated its feasibility
and stability?, compared with the conventional PLA.

MATERIALS AND METHODS

The PLA was used in 55 cases from December 2016 to
April 2019, and the DAA was then used in 57 cases from
April 2019 to February 2021. Of 112 patients with femoral
intertrochanteric fractures who underwent bipolar hemi-
arthroplasty from December 2016 to February 2021 at our
hospital, 100 patients were included in the study. Patients
who were not followed-up for more than six months and
died during follow-up were excluded. Five patientsin the

Table 1. Demographic Data

PLA group (three follow-up losses, two deaths) and seven
patients in the DAA group (four follow-up losses, three
deaths) were excluded. All operations were performed by
a single surgeon using cementless femora stems (Wagner
SL Revision Hip Stem, Wagner Cone Prosthesis Hip Stem;
Zimmer). No statistically significant differencein age, sex,
body mass index (BMI), and bone minera density (BMD)
was observed between the two groups.

The mean age of the patients was 82.74+7.44 yearsin
the PLA group, and 83.48+7.33 yearsin the DAA group.
The PLA group included seven maes and 43 females, while
the DAA group included 10 males and 40 females. The
mean BMI was 22.03+3.60 kg/m? in the PLA group, and
21.72+3.19 kg/n? in the DAA group. The mean BMD T-
score was—3.58+0.75 in the PLA group, and —3.43+0.77
in the DAA group. No statistically significant difference
in age, sex, BMI, and BMD was observed between the two
groups (Table 1). Fractures of the greater trochanter (GT)
were classified into four types according to the author’s
classification criteria® (Fig. 1), and no statistically sig-
nificant difference was observed between the two groups
(Table 2).

In the PLA group, one or more wirings was used for fix-
ation of the GT during the operation; however, fixation of
the GT was not performed in the DAA group. An assess-
ment of migration of the GT and subsidence of the femoral
stem was performed postoperatively using plain radi-
ographs. Displacement of the fractured GT was defined as
aprogressive migration of the GT more than 5 mm on fol-
low-up radiographs. Subsidence of the femoral stem was
mesasured according to the distance from the top of the stem
shoulder to the horizontal line drawn across the bottom of
each teardrop.

Analysis of the clinica results, including operative time,
amount of blood loss, walking ability, hospitdization peri-
od, and complications was performed. The operative time
was calculated as the time from skin incision to closure. The
amount of blood loss was calculated as the total intraoper-
ative bleeding with two days postoperative accumulation

PLA (n=50) DAA (n=50) P-value
Age (yr) 82.74+7.44 83.48+7.33 0.622
Sex, male:female 7:43 10:40 0.430
BMI (kg/m?) 22.03+3.60 21.72£3.19 0.649
BMD (T-score) -3.58+0.75 -3.43£0.77 0.329

Values are presented as mean *standard deviation or number only.
PLA: posterolateral approach, DAA: direct anterior approach, BMI: body mass index, BMD: bone mineral density.
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Fig. 1. Greater trochanter (GT) fracture classification. (A] Type A is a fracture with transverse direction above the inferior bor-
der of the GT. (B) Type B is a fracture with oblique direction above the inferior border of the GT. (C) Type C is a fracture with
transverse direction below the inferior border of the GT. (D) Type D is a fracture with oblique direction below the inferior bor-

der of the GT.

Adapted from the article of Kim et al. (Hip Pelvis. 2019;31:144-9)" under the terms of the Creative Commons Attribution

Non-Commercial (CC BY-NC 4.0} license.

Table 2. Classification of Greater Trochanter (GT) Fractures

Type PLA (n=50) DAA (n=50)
A 7 (14.0) 9(18.0)
B 30 (60.0) 29 (58.0)
C 8(16.0) 6(12.0)
D 5(10.0) 6(12.0)

Values are presented as number (%).

Type A is a fracture with transverse direction above the infe-
rior border of the GT. Type B is a fracture with oblique direc-
tion above the inferior border of the GT. Type C is a fracture
with transverse direction below the inferior border of the GT.
Type D is a fracture with oblique direction below the inferi-
or border of the GT.

PLA: posterolateral approach, DAA: direct anterior approach.
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in adrainage bag. Walking ability before injury and after
the operation was classified according to the following four
categories. walking without aid, walking with acane, walk-
ing with awalker, and use of awheelchair® (walking with
assistance from another person) (Fig. 2). Patients started
ambulation using awalker first three days after the opera-
tion, and gradually performed the rehabilitation. The com-
plications included intraoperative fracture, infection, and dis-
location.

This study was approved by the Ingtitutional Review Board
(IRB) of Kwangju Christian Hospital (KCH-M-2022-09-
011), and the written informed consent was waived by the
IRB due to the retrospective nature of the study. Statistical
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analyses were performed using PASW Statistics (ver. 18.0;
IBM). P-vaueslessthan 0.05 were stetistically significant.

RESULTS

The mean operative time was 73.60+ 14.56 minutes in
the PLA group and 79.80+8.89 minutesin the DAA group
(P=0.013). More time was required for cases in the DAA
group compared with the PLA group; however, after expe-
riencing 20 cases using the DAA, there was no dtatistically
significant difference in operative time between the two
groups (Table 3).

The mean blood losswas 380.76+180.67 mL in the PLA
group and 318.14+138.51 mL in the DAA group (P=0.0498),
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Fig. 2. Walking ability before injury and after surgery.

and was lower in the DAA group compared with the PLA
group (Table 3).

Six months after the operation, walking without aid and
walking using a cane or a walker was possible in 86.0%
(43/50) of patientsin the PLA group and 90.0% (45/50) of
patients in the DAA group, with no significant difference
between the two groups (Mann-Whitney U test; P=0.238)
(Fig. 2).

The mean hospitalization time was 23.76+11.89 daysin
the PLA group and 21.45+4.18 days in the DAA group
(P=0.207), and was shorter in the DAA group compared
with the PLA group, but without statistically significant
difference (Table 3).

There were no cases of progressive migration of the frac-
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Pre-OP: preoperative, Post-OP: postoperative, PLA: posterolateral approach, DAA: direct anterior approach.

Table 3. Comparison of the Mean Operative Time, Blood Loss, and Hospitalization Period

PLA (n=50) DAA (n=50] P-value
Operative time (min) 73.60+£14.56 79.80+8.89 0.013
73.60+14.56 74.83+7.36* 0.331
Blood loss and hospitalization period
Blood loss (mL) 380.76+180.67 318.14£138.51 0.048
Hospitalization (day) 23.76+11.89 21.45+4.18 0.207
Values are presented as mean=tstandard deviation.
PLA: posterolateral approach, DAA: direct anterior approach.
* n=30; after experiencing 20 cases using the DAA total hip arthroplasty.
www.hipandpelvis.or.kr 249
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tured GT more than 5 mm on the last follow-up radiographs.

I ntraoperative fractures and did ocation were not observed
in either group. The only case of infection was detected in
the PLA group.

DISCUSSION

Development of osteoporosis or osteoporosis-related frac-

turesis more likdly with aging of the population. These elder-
ly patients often have some type of chronic disease, so that
there is potential for occurrence of many life-threatening
complications after a hip fracture. Healing of fractures can
be impaired as aresult of poor bone quality. Early recov-
ery from injury and early return to life after surgery could
prevent serious complications®®*®. Arthroplasty could alow
the patients to get out of bed earlier after surgery, although

Fig. 3. (A) An 86-year-old male had a femoral intertrochanteric fracture. (B) Bipolar hemiarthroplasty using direct anterior
approach was performed. (C] Six months after surgery, there was no complication.
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increased soft tissue damage and bleeding can occur with
use of arthroplasty compared to osteosynthesis**™. Use of
the DAA, which wasintroduced asaminimally invasive sur-
gicd approach for usein performance of THA, could reduce
damage to muscle and soft tissue and relieve postoperative
pain®. Despite these advantages of the DAA, thereis ill
controversy regarding use of the DAA. A primary concern
regarding use of the DAA isits steep learning curve. The
learning curve for the DAA was previously reported as 10-
200 cases”. Stone et al. reported that 500 cases of DAA
were required for learning; however, Spaans et al.? report-
ed that the mean operative time decreased with increasing
experiencein 46 DAA cases. In this study, operative time
was shorter in the PLA group than in the DAA group; how-
ever, after experiencing 20 cases using the DAA, there was
no statitically significant difference in operative time. We
determined that a massive number of casesis not necessary
for learning. Because the clinical results of our previous study
of THA using the DAA for treatment of femora neck frac-
tures were satisfactory, we decided to perform surgery using
the DAA and compare the clinical results from use of the
DAA with those of the PLA.

Some studies reported that the amount of blood loss was
greater when using the DAA compared with the PLA in
performance of THA%®. In our study the mean amount of
bleeding was 318.14+138.51 mL inthe DAA group, which
was dtatistically lower than that of the PLA group. It was
assumed that intraoperative bleeding would be similar in
both groups; however, bleeding drainage from postopera-
tive two days was lower in the DAA group due to preser-
vation of soft tissue and muscle.

The fracture fragments of the GT are usudly fixed with
cerclage wiring or a cable system in arthroplasty for treat-
ment of intertrochanteric fractures*®. Lee et al.® reported
satisfactory results of GT fixation using only non-absorbable
Ethibond sutures after hemiarthroplasty using the PLA
for trestment of ungtable intertrochanteric fractures. However,
posterior soft tissues such as short external rotators, hip
abductors, and posterior capsule are preserved when using
the DAA. Therefore, fixation of the fractured fragments
of the GT was not performed when using the DAA, which
could shorten the operative time and provide protection
from soft tissue damage. No migration of the GT more than
5 mm was observed on the last follow-up radiographs.
Patients did not complain of pain and limping despite dight
migration of the GT, which was less than 5 mm (Fig. 3). It
is assumed that the fractured GT fragment might be stabi-
lized by fibrous union due to preservation of muscle and

www. hipandpelvis.or.kr

soft tissue, thus it did not affect the clinical results.

Intraoperative fracture is a common complication when
using the DAA in performance of THA. Some studies have
reported 0.9-6.5% intraoperative fractures when using the
DAA in performance of THA*%, However, in this study,
there were no intraoperative or postoperdtive fractures even
though patients had osteoporosis with BMD T-scores less
than —2.5. Use of a specia fracture tablein the early peri-
od of the learning curve can be helpful. Obvious exposure
of the GT isimportant when inserting the femoral stem on
a special fracture table for placement of aretractor behind
the GT and for elevating the femur using a femur elevation
hook to prevent intraoperative fractures. However, in type
D of the author’s classification of GT fracture type™, ele-
vation of the proxima femur outside into the operation field
isdifficult. Thus use of the DAA is considered difficult only
in this type of intertrochanteric fracture.

This study had some limitations. Because it was retro-
spective in design, risk factors and comorbidities of patients
to adverse outcome could not be stretified. The other limi-
tation was the small number of cases, which may mask
other rarer complications such as dislocation. Conduct of
additional studieswill be needed and long-term follow-up
is also necessary.

CONCLUSION

We bdieve that the DAA for performance of hemiarthro-
plasty could be utilized as an dternative, safe surgica option
for treatment of femoral intertrochanteric fracturesin elder-
ly patients without increasing the risk of early complica-
tions.
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