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Abstract: Objective

Direct Anterior Approach (DAA) is a nervous muscle space approach, which
theoretically does not damage muscles and nerves, with less intraoperative bleeding,
quick postoperative recovery and low dislocation rates and without contraindicated
positions. It is considered as a truly minimally invasive approach for hip arthroplasty.

Methods

134 elderly patients with intertrochanteric fractures hospitalized from February 2019 to
August 2023 were chosen for hip arthroplasty using DAA, including 70 women and 64
men aged 70-94, with an average age of 79.40 ± 4.80.

Results

The incision length for hip replacement surgery was 10.14 ± 2.34 cm in length, the
duration of surgery was 74.72 ± 12.54 min, intraoperative blood loss was
125.27±17.29 ml, the volume of postoperative drainage fluid was 122.43± 163.45 ml,
the time of postoperative ambulation was 1.41±0.65 d, and the Harris hip score at six
months after surgery was 93.57±4.85 points. There were three patients who
experienced local numbness in the lateral thigh and no patients that suffered
dislocations.
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Conclusion

Hip replacement for elderly patients with intertrochanteric fractures using DAA causes
less damage to soft tissues with low complications, and contributes to early-stage
functional exercise. It is a reliable minimally invasive therapy.
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Treatment of Intertrochanteric Fractures in the Elderly with Minimally Invasive 1 

DAA for Hip Arthroplasty 2 

 3 

 4 

Abstract 5 

Objective: Direct Anterior Approach (DAA) is a nervous muscle space approach, 6 

which theoretically does not damage muscles and nerves, with less intraoperative 7 

bleeding, quick postoperative recovery and low dislocation rates and without 8 

contraindicated positions. It is considered as a truly minimally invasive approach for 9 

hip arthroplasty.  10 

Methods: 134 elderly patients with intertrochanteric fractures hospitalized from 11 

February 2019 to August 2023 were chosen for hip arthroplasty using DAA, including 12 

70 women and 64 men aged 70-94, with an average age of 79.40 ± 4.80. 13 

Results The incision length for hip replacement surgery was 10.14 ± 2.34 cm in 14 

length, the duration of surgery was 74.72 ± 12.54 min, intraoperative blood loss was 15 

125.27±17.29 ml, the volume of postoperative drainage fluid was 122.43± 163.45 ml, 16 

the time of postoperative ambulation was 1.41±0.65 d, and the Harris hip score at six 17 

months after surgery was 93.57±4.85 points. There were three patients who 18 

experienced local numbness in the lateral thigh and no patients that suffered 19 

dislocations.  20 

Conclusion Hip replacement for elderly patients with intertrochanteric fractures using 21 

DAA causes less damage to soft tissues with low complications, and contributes to 22 

early-stage functional exercise. It is a reliable minimally invasive therapy. 23 

 24 

Key words: Direct Anterior Approach; hip arthroplasty; intertrochanteric fractures in 25 

the elderly 26 

 27 

 28 

Introduction 29 

With population aging and changes in the social structure in China, more and 30 

more elderly patients suffer intertrochanteric fractures. For elderly patients, this might 31 

be the last fracture in their life. In the past, the posterolateral approach to hip 32 

replacement was mostly used for treatment, but there are drawbacks in this approach 33 

such as severe trauma and high chance of dislocation 1. As the concept of enhanced 34 

recovery after surgery emerged and drew attention in recent years, more excellent 35 

surgery, rehabilitation, care programs are actively sought after to relieve pain in 36 

patients and reduce surgical complications, make care easy and realize fast recovery 2. 37 

Direct Anterior Approach (DAA) is to access the joint from the Hueter gap (sartorius 38 

muscle/rectus femoris muscle-tensor fascia lata) and theoretically does not damage 39 

muscles and nerves with less intraoperative blood loss, fast recovery after surgery and 40 

a low rate of dislocation and without contraindicated positions. It is deemed as a truly 41 

minimally invasive approach for hip replacement 3. However, intertrochanteric 42 

fracture using DAA was not widely reported in the previous studies. To explore the 43 

clinical effect of the DAA for hip arthroplasty in intertrochanteric fractures, 134 44 
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elderly patients with intertrochanteric fractures treated with DAA for hip arthroplasty 45 

from February 2019 to August 2023 were selected as the subject of study in this 46 

research. The detailed reports are as follows: 47 

 48 

Materials and methods 49 

Clinical materials 50 

134 patients with traumatic intertrochanteric fractures hospitalized from February 51 

2019 to August 2023 were selected for treatment with DAA for hip arthroplasty 52 

(bipolar femoral head replacement for 77 patients and total hip arthroplasty for 57 53 

patients). According to Evans-Jensen classification, there were 58 cases of type Ⅲ, 39 54 

cases of type Ⅳ and 37 cases of type Ⅴ, including 70 women and 64 men aged 70-94, 55 

with an average age of 79.40 ± 4.80. 56 

 57 

Therapeutic methods 58 

Preoperative preparation 59 

Before surgery, AP pelvis and lateral hip radiographs, along with hip CT scans 60 

were conducted on all patients to learn the conditions of bone displacements, the size 61 

of the medullary cavity and the acetabulum and the acetabular anteversion as well as 62 

the femoral proximal anteversion angle. Routine ultrasonography of bilateral 63 

lower-extremity veins was performed before operations to rule out thrombosis. If deep 64 

vein thrombosis is found to develop, preoperative anticoagulant therapy will be 65 

conducted. After admission, the blood pressure, blood sugar levels and functions of 66 

important organs were proactively adjusted and related departments would be invited 67 

for timely consultation when necessary. Surgery should be completed 3d after 68 

admission as much as possible. 1g of Cefazolin Sodium is used to prevent infections 69 

and 1g of Tranexamic acid to reduce bleeding 30 min before operation. 2 assessors 70 

(LGB and LPQ) measured and record the data above respectively and the results were 71 

the mean value of the accessors. Any deviations outside 2 standard deviations were 72 

accessed by the 3rd assessor. 73 

 74 

Anesthetization and position 75 

Combined spinal-epidural anesthesia is preferable and general anesthesia is conducted 76 

when necessary. 77 

 78 

Surgical methods 79 

Surgical position and incision selection 80 

 81 

Patients were placed in a supine position. Usually, the position of the anterior 82 

superior iliac spine was raised using a pad for hip hyperextension, femoral dislocation 83 

and acetabular exposure. The pelvis and the pad should be on the same horizontal line 84 

and if the position is mistakenly placed, the acetabular anteversion or retroversion will 85 

be affected. The skin incision was placed 1cm downward the anterior superior iliac 86 

spine and 2cm backward the anterior superior iliac spine and extended towards the 87 

fibular head along the direction of the tensor fasciae latae. The position of this 88 
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incision facilitates to protecting the lateral femoral cutaneous nerve. If access to the 89 

sartorius muscle and the tensor fasciae latae, the skin incision should be chosen at the 90 

muscular gap between the tensor fasciae latae and the sartorius muscle. Poor selection 91 

of the location of incision will easily cause difficulties in exposure of the proximal 92 

femur and complications from intraoperative femoral fracture occur easily when 93 

prostheses are implanted. 94 

 95 

Acetabular exposure  96 

Make a cut through the skin and subcutaneous tissue and fascia to expose the 97 

tensor fasciae latae, cut open the fascia of the tensor fasciae latae and bluntly mobilize 98 

the anterior fascia of the tensor fasciae latae and the muscle fiber of the tensor fasciae 99 

latae, put a small Hoffman retractor at the lower edge of the lateral greater trochanter 100 

and the lateral femoral neck respectively to retract the fascia lata outwards and use a 101 

thyroid retractor to retract in the medial; expose the ascending branch of the lateral 102 

circumflex femoral artery, divide and ligate the ascending branch of the lateral 103 

circumflex femoral artery, divide the fascia of the tendon of the lateral rectus femoris, 104 

and we can see the fat layer of the anterior hip joint capsule, i.e. the Hueter gap. Place 105 

a small Hoffman retractor at the medial joint capsule and expose the anterior joint 106 

capsule. After the anterior joint capsule is cut open, release the anterior-medial joint 107 

capsule until the lesser trochanter can be exposed. 108 

 109 

Implantation of acetabular prostheses 110 

Osteotomize the femoral neck with a power saw and take out the fracture bone 111 

and the femoral head to expose the acetabulum. Remove the osteophyte on the edge 112 

of the acetabulum and the acetabular labrum, and use an acetabular reamer to ream 113 

the acetabulum to an appropriate size, and implant the acetabular prosthesis after a 114 

mold test. When the acetabular prosthesis is implanted, use the standard points of 115 

acetabular anatomy (the transverse acetabular notch and the anterior acetabular notch) 116 

to position the acetabular prosthesis 4 and better keep the location of the acetabular 117 

prosthesis in a safe area (i.e. acetabular inclination angle: 40° ± 10°; acetabular 118 

anteversion angle: 15°± 10°) and thus reduce the chance of postoperative hip 119 

dislocation, prosthetic impingement, prosthesis wearing and other complications. If 120 

bipolar replacement is conducted, the acetabular side does not need to be dealt with. 121 

 122 

Implantation of femoral prostheses 123 

Femoral reaming is the most difficult step in the DAA operation. When the bone 124 

marrow is reamed in the DAA approach, it is necessary to raise the proximal femur to 125 

close to or out of the incision, otherwise it is hard to conduct proximal femoral 126 

operations. It is quite difficult to do reaming operation by raising the femur, and it is 127 

usually impossible to achieve ideal operations by purely releasing the joint capsule of 128 

the posterior-lateral hip joint. The research by scholars like Wang Yuji confirms that 129 

the release of the conjoint tendon (obturator internus, superior gamellus and inferior 130 

gemellus) can achieve the best raise height of the proximal femur 5, realize the 131 

formation of the femoral medullary cavity and smooth operation of implantation of 132 
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the prosthetic stem, hook the bone hook inside the proximal femoral medullary cavity, 133 

lift the proximal femur and adduct and externally rotate the lower extremities. At this 134 

point, the proximal femur can be fully lifted forward and outward. After the femoral 135 

neck is opened, ream it with a medullary cavity file in turn from small to large until 136 

the femoral stem sinks appropriately. The fracture block adhering to the externally 137 

rotated tendon in the intertrochanteric fracture has been divided and displaced, which 138 

means the release of the proximal femur has been done, so the release of the conjoint 139 

tendon is not required, the proximal intertrochanteric fracture cannot firmly fixed and 140 

the stability of the prosthesis depends on distal fixation. To realize distal fixation, all 141 

selected femoral stems are extended biological stems. After qualification in mold tests, 142 

check the range of hip joint movement and the length of the lower extremities and 143 

identify the type of prostheses. In the middle of the surgery, decide whether to use a 144 

wire for reduction and fixation according to the conditions of displacement of fracture 145 

blocks. By choosing short stems, beginners can obtain a smooth surgical learning 146 

curve, but for intertrochanteric fractures and bone destruction in the proximal femur, 147 

it is necessary to rely on distal fixation, therefore short-stem femoral prostheses are 148 

not suitable for this kind of fractures.     149 

 150 

Postoperative handling 151 

After the surgery, 1g of Cefazolin Sodium is administered routinely to prevent 152 

infections (the duration of medication is less than 24h). Ankle pumping exercises 153 

commence immediately after the surgery. Hip flexion and extension and leg raise 154 

exercises are conducted in the morning of the second day after the surgery and 155 

ambulation is encouraged starting from the noon. According to the conditions of 156 

drainage, the drainage tube is usually pulled out within 24h after surgery. 157 

Low-molecular-weight heparin calcium of 2,500 IU starts to be injected 158 

subcutaneously 8h after surgery, once a day for consecutive 5-7d. Rivaroxaban (10 159 

mg) is taken orally for a change, once a day for up to 35 d following the surgery. 160 

1.3 Observation of indexes 161 

Observe and record the length of surgical incision, the duration of surgery, 162 

intraoperative blood loss, the volume of postoperative drainage fluid, the time of 163 

postoperative ambulation and the Harris hip score at six months after surgery, etc. 164 

In-hospital and postoperative complications: vascular nerve injury, periprosthetic 165 

fractures, joint dislocations, deep vein thrombosis, deep infections and prosthetic 166 

loosening, etc. 167 

 168 

Results 169 

This group received a 6 to 12-month follow-up. All the postoperative wounds in 170 

the patients are in the first stage of healing. The length of surgical incision is 171 

8.14±1.34 cm, the duration of surgery is 74.72±12.54 min, intraoperative blood loss is 172 

125.27±17.29 ml, the volume of postoperative drainage fluid is 122.43± 163.45 ml, 173 

the time of postoperative ambulation is 1.41±0.65 d and the Harris hip score at six 174 

months after surgery is 93.57±4.85 points. There were three patients who experienced 175 

local numbness in the lateral thigh and the symptoms disappeared in 3 months after 176 
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surgery. Six patients were found to have deep vein thrombosis in the lower extremities 177 

in color Doppler ultrasonography during hospitalization, which was eliminated or did 178 

not get worse after treatment with medication. No patients suffered complications 179 

such as dislocation, prosthetic loosening and periprosthetic infections during the 180 

follow-ups, and no patients needed to undergo revision in the last follow-up. See Fig.1 181 

and 2 for typical cases. 182 

 183 

 184 

 185 

Figure 1: DAA Hip Arthroplasty for Intertrochanteric Fracture (Case 1). (A) Preoperative radiograph 186 

showing an intertrochanteric fracture. (B) Surgical incision used for the DAA approach. (C) 187 

Postoperative radiograph showing the implanted prosthesis. 188 
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 189 

 190 

Figure 2: DAA Hip Arthroplasty for Intertrochanteric Fracture (Case 2). (A) Preoperative radiograph 191 

demonstrating an intertrochanteric fracture. (B) Intraoperative images showing the surgical field during 192 

the procedure. (C) Postoperative radiograph displaying the final placement of the prosthesis. 193 

 194 

 195 
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Discussions 196 

Elderly patients are generally in poor physical health and usually have multiple 197 

chronic diseases such as diabetes, hypertension and coronary artery disease. After a 198 

few days of bed rest after suffering from intertrochanteric fractures, they will see a 199 

significant decline in mental health and develop worse complications including 200 

hypostatic pneumonia, deep vein thrombosis and bedsores 6. A large amount of 201 

literature shows that treatment of elderly patients with femoral neck fracture with hip 202 

arthroplasty offers the possibility of gradually starting out-of-bed activities in the 203 

early stage after surgery and greatly reduces bed-rest pain 7. So far, the posterolateral 204 

approach has been widely used. Its biggest advantage is a broad range of observations 205 

and facilitating surgical procedures, but its disadvantage is equally evident, with 206 

larger surgical wounds that cause worse muscle injury, and greater intraoperative 207 

blood loss. Moreover, the posterolateral approach causes damage to posterior 208 

anti-dislocation mechanisms such as posterior joint capsule and lateral rotator brevis 209 

muscle 8. Minimally invasive is the direction of development of modern surgery, with 210 

small incisions and more importantly, less damage to neuromuscular tissues, etc. and 211 

the possibility of fast recovery after surgery 9. DAA is to access the joint cavity from 212 

the neural interface gap between superior gluteal nerve innervation zone and the 213 

femoral nerve innervation zone, without needing to cut the muscle, causing little 214 

damage. It complies with the concept of modern minimally invasive surgery and is 215 

deemed as the most accurate minimally invasive technology. Currently, the domestic 216 

application of DAA is in the primary stage and it needs gradual acceptance from 217 

patients 10. DAA can be made with small incision and little scars, cause less 218 

postoperative pain and allow patients to get out of bed and walk with crutches 1 day 219 

after surgery as fast as possible. These advantages have been recognized by many 220 

orthopedic surgeons. As more and more elderly people from one-child families show 221 

up in the hospital nowadays, early children of the “China one” generation are inclined 222 

to let aging parents return to the family and society in the fastest way rather than to 223 

save on medical expenses given that they not only are busy with work, but also have a 224 

heavy burden of taking care of aging parents and children. If patients recover fast, the 225 

burden of their family for caring for them during hospitalization and after discharge 226 

will be relieved and their own quality of life will be improved as well. DAA for hip 227 

arthroplasty basically does not limit hip mobility and facilitates ambulation and fast 228 

recovery, so it becomes popular among patients and their families.  229 

Dienstknecht et al. 11 compared DAA with the routine posterolateral approach 230 

with regard to C-reactive protein, Hemoglobin, Creatine Kinase and other indexes and 231 

argued that DAA does less damage to muscle, accelerates the alleviation of 232 

postoperative pain in patients and thus facilitates the recovery of hip functions in 233 

patients after surgery. Kamada et al. 12 and Bremer AK et al. 13 proved that DAA could 234 

better protect the soft tissue of muscle through mechanical induction measurement 235 

and MRI assessment. Clinical observations in this research found that DAA also has a 236 

smaller influence on postoperative gaits. The surgery for this group was finished by 237 

the same group of skilled surgeons, with small incision, a small intraoperative blood 238 

loss and a small volume of postoperative drainage fluid. The results of this research 239 
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suggest that the intraoperative damage to soft tissues is little and postoperative 240 

patients can perform joint mobility exercises in a wide range of motion in the early 241 

stage, with low risk of complications. 242 

In addition, compared to the routine posterolateral approach employed in a 243 

lateral decubitus position, DAA exposes the acetabulum and its surrounding structures 244 

more clearly. With patients in a horizontal supine position, the lead surgeon can 245 

control the anteversion angle and the inclination angle of the acetabular prosthesis 246 

more intuitively and more accurately 14. The intertrochanteric fracture blocks are 247 

bound with a wire during surgery, which means short external rotators are 248 

reconstructed so that the joint becomes more stable, with the incidence of dislocation 249 

as low as 0.96%-1.50% 15,16. In this study, the legs were sterilized. During the surgery, 250 

the affected limb was adducted and externally rotated in an extreme way and placed 251 

on the folding bed to make it easy to operate on the proximal femur, without needing 252 

a traction table. Both legs were in the same plane for comparison, contributing to 253 

better judgment on whether the two lower extremities are the same length. Moreover, 254 

supine patient positioning facilitated performing bedside radiography examination and 255 

reduced infection rates 17.     256 

Of course, DAA is not perfect. It is selective to some extent and not suitable for 257 

patients with obesity, too big muscles or severe developmental dysplasia of the hip 258 

and other symptoms. Due to small visual fields, it has high requirements for operators 259 
18,19. DAA has a long learning curve and is time-consuming at the early stage of 260 

implementation 20. Although, exposure of the acetabulum side is better compared with 261 

the posterolateral approach, exposure of the femur side is relatively difficult, 262 

especially for patients with obesity and small offsets [24]. Yet, we have to admit the 263 

limitations in this study, such as small sample size and lack of a control group. Also, 264 

long-term follow-up gait analysis should be recorded to further validate the clinical 265 

outcomes of intertrochanteric DAA. 266 

To sum up, treatment of intertrochanteric fractures in the elderly with DAA for 267 

hip arthroplasty can significantly reduce intraoperative damage to soft tissues and 268 

quickly recover the hip functions and quality of life of patients. Mastering this 269 

technique can remarkably improve clinical efficacy. DAA THA for intertrochanteric 270 

fracture enhances post-operative rehabilitation, for lesser intraoperative soft tissues 271 

interferences and more accurate implant positions. 272 

 273 
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