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 Background: In the present study, we aimed to evaluate early clinical and biochemical outcomes of direct anterior approach 
(DAA) versus posterolateral approach (PLA) for hemiarthroplasty in the treatment of displaced femoral neck 
fractures in geriatric patients.

 Material/Methods: Between September 2012 and September 2017, a total of 110 patients who underwent hemiarthroplasty for 
displaced femoral neck fractures were retrospectively analyzed. The patients were divided into 2 groups ac-
cording to the surgical technique PLA (Group 1, n=54) and DAA (Group 2, n=56). Clinical and biochemical re-
sults were compared.

 Results: There was no significant difference in the demographic characteristics of the patients, fixation type, and fol-
low-up (P>0.05). However, there was a significant difference in the duration of surgery, amount of blood trans-
fusion, change from baseline in postoperative hemoglobin levels, amount of intraoperative gauze dressing, 
amount of drainage fluid from the surgical wound, postoperative VAS scores, incision length, length of hos-
pital stay, and Barthel Index scores in favor of DAA group (P<0.05). There was no significant difference in the 
degree of mobilization (P>0.05). None of the patients had postoperative complications in Group 1, while 3 pa-
tients in Group 2 developed a lateral femoral cutaneous nerve lesion and one patient had a missed iatrogenic 
fracture of the greater trochanter.

 Conclusions: Our study results suggest that early clinical and biochemical outcomes are better in DAA than PLA with early 
return to daily living activities in patients undergoing hemiarthroplasty for displaced femoral neck fractures.
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Background

Femoral neck fractures are serious injuries in elderly due to the 
increasing number of advanced age population and comorbid-
ities, which is associated with extremely morbidity and mor-
tality rates [1–4]. Lung infections, deep vein thrombosis, mus-
cular dystrophy, and pressure ulcers are the leading causes of 
comorbidities [2]. The need for a single or multiple operation 
also increases postoperative complications and mortality in 
this patient population [2]. Due to multiple comorbidities, the 
use of operation techniques with minimum stress and early 
mobilization to return them to their daily living activities as 
soon as possible are of utmost importance to prevent post-
operative complications [5-8].

Treatment options of displaced femoral neck fractures include 
internal fixation and partial or total hip arthroplasty [9,10]. 
Partial hip arthroplasty is mostly preferred in patients with 
sedentary lifestyle, while total hip arthroplasty is recommend-
ed for physically active individuals. In a study, internal fixation 
was more frequently associated with need for revision surgery 
than hemiarthroplasty in patients with displaced femoral neck 
fractures [11]. As hemiarthroplasty offers early mobilization 
with reduced need for revision surgery, it has been used widely 
in elderly aged ³65 years old with sedentary lifestyle [12–14].

In recent years, minimally invasive surgery has become widely 
adapted among surgeons for elderly patients, as it is associat-
ed with less tissue injury, early mobilization, rapid rehabilita-
tion, and reduced postoperative mortality [15–17]. Minimally 
invasive total hip arthroplasty and hip hemiarthroplasty us-
ing direct anterior approach offers several advantages such as 
less tissue damage, early mobilization, rapid rehabilitation, and 
less postoperative pain, due to its true intermuscular and in-
ternervous nature [18]. However, there is a limited number of 
studies in the literature reporting early clinical and biochem-
ical outcomes of hip hemiarthroplasty in patients with dis-
placed femoral neck fractures [19,20].

In the present study, we aimed to evaluate early clinical and 
biochemical outcomes of direct anterior approach (DAA) versus 
posterolateral approach (PLA) for hemiarthroplasty in the treat-
ment of displaced femoral neck fractures in geriatric patients.

Material	and	Methods

Between September 2012 and September 2017, a total of 
110 patients who underwent hemiarthroplasty for intra-
capsular displaced femoral neck fractures were retrospec-
tively analyzed. Only patients with the American Society of 
Anesthesiologists (ASA) Physical Function Class II-III were in-
cluded in the study [9,14]. Exclusion criteria were as follows: 

unable to mobilize without assistance before femoral neck frac-
ture; having a pathological fracture or open fracture, an active 
systemic or local infection, history of infection in the surgical 
site, malignancy, immobility, rheumatoid arthritis, skin diseas-
es in the surgical site, neurological disorders of the lower limb 
and/or multiple trauma. A written informed consent was ob-
tained from each patient. The study protocol was approved by 
the Institutional Review Board. The study was conducted in 
accordance with the principles of the Declaration of Helsinki.

The patients were divided into 2 groups according to the sur-
gical technique PLA (Group 1, n=54) and DAA (Group 2, n=56). 
Cemented hemiarthroplasty was performed in 53 patients 
(Group 1 n=28 and Group 2 n=25), while non-cemented hemi-
arthroplasty was performed in 57 patients (Group 1 n=26 and 
Group 2 n=31). Both groups received first-generation cephalo-
sporin for prophylactic antibiotherapy, and a drainage tube was 
inserted postoperatively. Combined spinal and epidural anesthe-
sia were performed for each patient thus none of the patients 
need analgesic usage at postoperative day 2. Then basic non-
steroidal anti-inflammatory drugs (diclofenac sodium 75 mg 
oral per day) were used until discharge. Low-molecular-weight 
heparin (LMWH) was given to avoid deep vein thrombosis dur-
ing hospitalization and acetylsalicylic acid 100 mg once daily 
was prescribed for 6 weeks after discharge. All patients were 
also instructed to wear anti-embolism stockings. All drainage 
tubes were removed on postoperative day 1 and patients with 
a hemoglobin level of <8 g/L were administered blood transfu-
sion. On postoperative day 1, hip and knee strengthening exer-
cises were given and mobilization was attempted using a walk-
er as long as the patient could tolerate pain. All patients were 
scheduled for follow-up visits at 3 weeks, 6 weeks, 3 months, 
and 12 months following discharge.

Data including baseline demographic and clinical character-
istics of the patients, postoperative degree of mobilization, 
pre- and postoperative hemoglobin levels, the amount of in-
tra- and postoperative need for blood products, the amount 
of intraoperative gauze dressing, postoperative pain severity, 
the amount of drainage fluid from the surgical wound, length 
of incision, length of hospital stay and medical and/or surgical 
complications were recorded. Radiological findings including 
position of the implant, femoral offset, and limb length were 
also noted. Postoperative pain severity was evaluated using 
the Visual Analog Scale (VAS) on the day of surgery and night 
(before 12 AM), on the night of surgery (after 12 AM), on days 
1, 2, 3, and 4. The Barthel Index was used to measure activi-
ties of daily living [2].

Surgical	technique

In Group 1, the Kocher-Langenbeck incision was used to ex-
pose the fracture site in lateral position. The gluteus maximus 
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was split and the insertion of the short external rotators was 
cut and hanged through marking sutures. The capsule was 
opened, and the affected neck was removed. A prosthesis 
was implanted using an appropriate neck cut and posteri-
or capsule was repaired [5,17,20]. In Group 2, the distal part 
of the Smith-Peterson incision was used in the supine posi-
tion as DAA. The interval between the tensor fascia lata and 
sartorius muscles was passed without muscle incision. The 
capsule was opened in a manner of reverse L shaped and re-
paired after implantation. The affected neck was removed, 
and a prosthesis was implanted using an appropriate neck 
cut [2,18,21–24]. Group 2 patients were operated as first 56 
cases of DAA by a single surgeon (DB) who changed the ap-
proach posterior to direct anterior after received training, ca-
daver and surgeon to surgeon courses for DAA. In both groups, 
we used intraoperative fluoroscopy to check the position and 
the size of the components.

Statistical	analysis

Statistical analysis was performed using the SPSS version 15.0 
software (SPSS Inc., Chicago, IL, USA). Descriptive data were 
expressed in mean±standard deviation (SD), median (min-
max), or number and frequency. The chi-square test was used 
to compare categorical variables between the groups, while 
independent t-test was used to compare numerical variables 

between the groups. A P value of <0.05 was considered sta-
tistically significant.

Results

Of the patients, 59 were males and 51 were females with a 
mean age of 83±7.25 years (range, 66 to 99 years). In Group 
1, 29 patients were males and 25 patients were females with 
a mean age of 83±7.76 years (range, 70 to 99 years). In Group 
2, 30 patients were males and 26 patients were females with 
a mean age of 82±6.635 years (range, 66 to 96 years). Major 
comorbidities in each group were hypertension, diabetes mel-
litus, and chronic obstructive pulmonary disease (Table 1). The 
mean follow-up was 16±2.1 months (range, 12 to 19 months). 
There was no significant difference in the demographic char-
acteristics, fixation type, and follow-up duration between the 
groups. Demographic and clinical characteristics of the pa-
tients are shown in Table 1.

The mean duration of surgery was 110 minutes in Group 1 and 
90 minutes in Group 2, indicating shorter duration with min-
imally invasive DAA (Table 2). In addition, there was a signif-
icant difference in the duration of surgery, amount of blood 
transfusion, change from baseline in postoperative hemoglo-
bin levels, amount of intraoperative gauze dressing, amount 

Group 1 Group 2 Total
P

n % n % n %

Sex, n
 Male
 Female
 Total

29
25
54

54
46

100

30
26
56

54
46

100

59
51

110

54
46

100

>0.05*

Age, year
 <70
 70–79
 80–89
 ³90

0
18
26
10

0
33
48
19

1
19
24
12

2
34
43
21

1
37
50
22

1
34
45
20

>0.05**

Mean±SD
 Range (min–max)

83±7.76
70–99

82±6.635
66–96

83±7.25
66–99

Fixation type
 Cemented
 Non-cemented

28
26

52
48

25
31

45
55

53
57

48
52

>0.05*

Follow-up, month
 Mean
 Range (min–max)

15±1.7
12–18

16±2.3
12–19

16±2.1
12–19

>0.05**

Comorbidities
 Hypertension
 Diabetes mellitus
 Chronic obstructive pulmonary disease

32
17
13

59
32
24

35
19
12

63
34
21

67
36
25

61
33
23

>0.05*

Table 1. Demographic and clinical characteristics of patients.

 * Chi-square test; ** independent sample t-test. SD – standard deviation.
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Group 1 Group 2 P

Duration of surgery (min)
 Mean±SD
 Range (min–max)

110±10.81
90–120

90±20.94
45–120

<0.001*

Amount of blood transfusion (U)
 Mean±SD
 Range (min–max)

1.3±1.17
0–4

0.3±0.57
0–2

<0.001*

Change from baseline in hemoglobin levels (g/L)
 Mean±SD
 Range (min–max)

2.9±1.49
0.5–6.3

1.75±0.885
0.1–3.9

<0.001*

Amount of gauze dressing (n)
 Mean±SD
 Range (min–max)

32±6.32
20–40

23±5.88
10–30

<0.001*

Amount of drainage fluid (mL)
 Mean±SD
 Range (min–max)

188±67.07
70–300

162±59.96
50–250

<0.05*

VAS scores on the night of surgery (until 12 AM)
 Mean±SD
 Range (min–max)

58±18.02
20–80

46±16.78
10–70

<0.001*

VAS scores on the first night
 Mean±SD
 Range (min–max)

53±17.78
20–80

42±14.88
10–70

<0.05*

VAS scores on Day 1
 Mean±SD
 Minimum-maximum

45±16.45
10–70

37±14.6
10–60

<0.05*

VAS scores on Day 2
 Mean±SD
 Range (min–max)

43±16.11
10–70

34±13.63
10–60

<0.05*

VAS scores on Day 3
 Mean±SD
 Range (min–max)

34±14.86
10–60

23±8.28
10–40

<0.001*

VAS scores on Day 4
 Mean±SD
 Range (min–max)

27±14.09
10–60

19±5.67
10–30

<0.001*

Total VAS scores
 Mean±SD
 Range (min–max)

43±15.33
13–68

34±10.84
10–53

<0.001*

Incision length (cm)
 Mean±SD
 Range (min–max)

14±3.04
10–20

11.5±2.71
9–20

<0.001*

Length of hospital stay (day)
 Mean±SD
 Range (min–max)

11.3±2.3
8–15

8.2±2.15
5–12

<0.001*

Barthel Index
 Mean±SD
 Range (min–max)

55±12.9
35–75

65±13.5
40–85

<0.001*

Postoperative complications 0
3 LFCN paresthesia +

1 missed iatrogenic fracture 
of greater trochanter 

<0.05**

Table 2. Intra-operative and post-operative data.

* Independent sample t-test; ** Chi-square test. SD – standard deviation; VAS – Visual Analog Scale.
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of drainage fluid from the surgical wound, postoperative VAS 
scores, length of incision, length of hospital stay, and Barthel 
Index scores in favor of DAA group (P<0.05) (Table 2). On the 
other hand, there was no significant difference in the degree 
of mobilization between the groups (P>0.05) (Table 3).

None of the patients had postoperative complications in Group 
1, while 3 patients in Group 2 developed a lateral femoral cu-
taneous nerve (LFCN) lesion. Paresthesia symptoms resolved in 
2 of these patients, but not in the remaining patient which re-
quired no intervention. In addition, 1 patient had a missed iat-
rogenic fracture of the greater trochanter at 3-week follow-up 
in Group 2 which was followed in the clinical setting (Figure 1).

Radiological imaging studies revealed no implant malposi-
tion (varus-valgus), collapse, dislocation or loosening and limb 
length discrepancy in any of the patients.

Discussion

In the present study, we evaluated early clinical and biochem-
ical outcomes of DAA versus PLA for hemiarthroplasty in the 
treatment of displaced femoral neck fractures in geriatric pa-
tients. Our study results showed a statistically significant dif-
ference in favor of DAA. This finding indicates that DAA is less 
invasive than PLA in partial arthroplasty in elderly patients 
with displaced femoral neck fractures with less surgical stress.

In the literature, there are several studies reporting shorter du-
ration of surgery with DAA, while some others have reported 
longer duration [2,16]. In our study, with increased experience 
according to the learning curve of DAA, DAA shortened dura-
tion of surgery about 45 minutes. Due to the straightforward 
nature of DAA, reaching the joint and postoperative closure 
is more simple and rapid. In addition, supine position offers 
more comfort and ease than lateral decubitus position. Based 
on these data, DAA shortens the duration of surgery and expo-
sure to anesthetic agents in parallel with the learning curve.

There are several reports measuring intra- and postoperative 
blood loss [2,5,17], although they yield controversial results. 
We believe that comparison of blood loss among the studies 
is difficult. In a study, minimally invasive procedure offered 
more advantages in terms of intra- and postoperative blood 
loss [17]. In our study, we evaluated the amount of intraopera-
tive gauze dressing, change from baseline in postoperative he-
moglobin levels, amount of blood transfusion, and amount of 
drainage fluid from the surgical wound and we found a signif-
icant difference between the groups in favor of DAA (P<0.05). 
This finding indicates that minimally invasive nature of DAA 
is associated with less soft tissue injury and less amount of 
blood transfusion, which is vital for elderly population.

Reduced pain is one of the major factors which increases the 
patient satisfaction. In their study, Dorr et al. [17] reported 
that pain management was more favorable in patients un-
dergoing minimally invasive surgery. In another study, howev-
er, Renken et al. [2] found no significant difference in the VAS 
scores between the patient groups undergoing minimally in-
vasive surgery and conventional treatment [2]. Despite con-
troversial results in the literature, DAA was associated with 
less postoperative pain and less need for opioids and non-
opioid analgesics in patients undergoing total hip arthroplas-
ty [15–18]. Consistent with the literature, a statistically sig-
nificant improvement in the VAS scores was observed in the 
DAA group (P<0.05). This can be attributed to a shorter inci-
sion length, less soft tissue injury, and less inflammation with 
DAA. In addition, the rate of patient satisfaction is higher in 
DAA group than PLA group with a statistically significantly 
shorter incision length in the DAA group (P<0.05). This find-
ing suggests that shorter incision length is associated with in-
creased patient satisfaction. Moreover, the length of hospital 
stay was 3-day shorter in the DAA group (P<0.05). This is also 
associated with decreased health-related cost and increased 
patient satisfaction.

The most optimal surgical approach for dislocations has been 
long discussed and posterior approach has been more frequently 

Group 1 Group 2
P*

n % n %

Non-assisted mobilization 30 55 36 64

>0.05

Mobilization with minimum assistance 19 35 18 32

Mobilization with maximum assistance 3 6 2 4

No mobilization 2 4 – –

Total 54 100 56 100

Table 3. Degree of mobilization.

* Chi-square test.
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associated with dislocations [19,20,25]. Enocson et al. [20] re-
ported that PLA was the major risk factor for dislocations, al-
though age, sex, and surgical experience did not affect the 
dislocation rate. In the aforementioned study, dislocation rate 
was found in 6.9% of the patients without posterior capsular 
repair and in 3.9% of the patients with posterior capsular re-
pair. In addition, the authors highlighted that the dislocation 
rate was higher even if the capsular repair was performed 

through PLA, rather than anterior approach. In another study, 
Bush et al. [25] reported that none of the patients in the an-
terior approach group had dislocations, while 4.5% of the pa-
tients undergoing posterior approach had. In our study, none 
of the patients in either group developed dislocations. With the 
introduction of posterior soft tissue repair techniques, several 
reports have demonstrated no significant difference in the dis-
location rate between the anterior and posterior approach [5]. 

A

C

B

D

Figure 1.  (A) X-ray of right femoral neck fracture of a 78-year-old patient in the DAA group; (B) immediate postoperative x-ray is 
normal; (C) a missed iatrogenic fracture of the greater trochanter extending below trochanter minor is observed on x-ray at 
postoperative third weeks; (D) union of fracture sites are observed at 3-month follow-up.
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Nonetheless, DAA seems to be more feasible in elderly patients 
particularly with cognitive impairment, as it is an intermuscu-
lar approach which offers side-to-side repair with a more an-
atomical capsular repair without bone fixation as in the pos-
terior repair technique.

Lateral femoral cutaneous nerve injury is a DAA-specific com-
plication. In a study, Lovell et al. [23] reported that less than 
5% of the patients developed transient paresthesia caused by 
the distal lateral femur innervated by the LFCN and paresthe-
sia occurred in lateral femur and distal to incision in almost 
all patients. In addition, true meralgia paresthetica was seen 
in less than 1% of the patients [23]. To preserve the LFCN, the 
tensor fascia lata muscle is longitudinally incised from the 
midline and the fascia is eliminated medially and the trunk is 
eliminated laterally. Through the surgical procedure, the nerve 
is better preserved without contact to the medial subcutane-
ous fat bed. The LFCN is at risk for entrapment by the suture 
and therefore, the fascia should be closed without much me-
dialization. In case of any injury in the main trunk, meralgia 
paresthetica, which is an undesired complication, may occur 
[2,18,21–24]. Consistent with the literature, in our study, a LFCN 
lesion was observed in 3 patients (5%). Paresthesia symptoms 
resolved in 2 of these patients, but not in the remaining pa-
tient which required no intervention.

In their study, Unger et al. [1] showed that 88.3% of the pa-
tients were mobilized with the assistance of a walker or crutch 
at 4 weeks following surgery and that 3% of the patients who 
were mobilized preoperatively became confined to wheelchair 
following surgery. In another study, Renken et al. [2] suggest-
ed that bipolar hemiarthroplasty using DAA offered more fa-
vorable mobilization than conventional approach. In the liter-
ature, there is no specific valid test to evaluate mobilization 
following endoprosthetic implantation in elderly. The Harris 
Hip Score (HHS) or Western Ontario and McMaster Universities 
Arthritis Index (WOMAC) were originally developed for elective 
total hip replacement. Our study results for mobilization are 
consistent with previous reports [1,2]. Although no statistical-
ly significant difference between the groups in our study, we 
believe that DAA offers more rapid postoperative rehabilita-
tion and early mobilization, leading to rapid return to daily liv-
ing activities compatible with the literature. In addition, short-
er hospital stay about 3 days in the DAA group indicates that 
patients are able to be discharged in a shorter period of time.

The main technical challenge for DAA is the release and eleva-
tion of the femur for implantation. To gain a better visualiza-
tion, excessive force for the elevation of the greater trochanter 
may result in significant iatrogenic fractures in elderly patients 
who are mostly at risk for osteoporosis. Thus, following the neck 
cut, the capsule medial to the greater trochanter is released and 
the inferior leg of the capsular incision is extended till the lesser 

trochanter. The retractor is inserted under the greater trochanter 
and elevation is ensured under controlled force [1,2,18,21–24]. 
In our study, a missed iatrogenic fracture of the greater tro-
chanter was observed in one of the patients in the DAA group 
(Figure 1) at 3-week follow-up and managed through follow-up 
protocol. Such complications are frequently seen using DAA in 
studies without completed learning curve and, therefore, DAA 
seems to be associated with high complication rates. However, 
no statistically significant difference has been reported between 
the anterior and posterior approach when the learning curve is 
completed [1,2,18–26]. In addition, the use of downsized femo-
ral components due to difficulties in femoral exposure and as-
sociated early femoral revisions with DAA have been reported 
in patients with total hip arthroplasty [15–18,21].

Review of the literature reveals a higher reoperation risk in 
hemiarthroplasty compared to total hip arthroplasty [27]. In 
long-term hemiarthroplasty cases, sedentary lifestyle, limb 
length, and proper restoration of the femoral offset to the bio-
mechanics of the joint are critical factors to ensure durabili-
ty [27–30]. In a study, Renken et al. [2] compared minimally 
invasive and conventional approaches for hemiarthroplasty in 
patients with femoral neck fractures and found no statistical-
ly significant difference in the radiological findings between 
the 2 groups. In our study, no significant difference in the limb 
length was found, consistent with the literature.

There are some limitations in this study. First, DAA is a proce-
dure that takes a longer time in learning curve and these sur-
geries were performed by a single surgeon who used PLA ini-
tially. The patient selection of DAA group was not randomized, 
so this cohort was the set of consecutive weak patient’s series 
treated by a single surgeon as first cases of DAA. Second the 
mean follow-up of the study is 16 months, which may be rel-
atively short for an arthroplasty series, therefore further stud-
ies are needed to elucidate the long-term outcomes of these 
techniques. However, performing these procedures by the 
same surgeon may be considered as an advantage of the study.

Conclusions

In conclusion, our study results suggest that DAA is less inva-
sive and early clinical and biochemical outcomes are better in 
DAA than PLA with early return to daily living activities in el-
derly patients with comorbidities undergoing hemiarthroplas-
ty for displaced femoral neck fractures. We believe that DAA 
seems to be increasing every day in clinical practice.

Ethical	approval

The study protocol was approved by the Institutional Review 
Board.
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