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ABSTRACT 

Introduction: Intertrochanteric fractures are common in aged people with osteoporosis, and dynamic hip screw fixation is a 

promising treatment with many advantages over traditional approaches. Detailed research on fractured cases using this technique to 

assess its effectiveness and optimization of treatment procedures, therefore, is necessary. Objective: This study evaluated the clinical 

traits and radiographic data of intertrochanteric fractures in geriatric patients, treatment outcome of this injury using DHS (Dynamic 
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Hip Screw) fixation, and drew the conclusions on surgical indications and techniques. Material and Methods: The study used a 

prospective approach with clinical description, radiographs, and results in the assessment. Experimental participants included 108 

intertrochanteric fracture patients aged over 60, type A1 (A/O classification), treated by bone fusion using a compressive locking 

plate with dynamic hip screws at the 7A Hospital, Ho Chi Minh City, Viet Nam, from June 2015 to June 2019. Results: Most cases 

were unstable fractures, and the most common cause was falling (78.7%) in old patients with osteoporosis, occurred in females more 

than males, and was accompanied with various lung diseases, which posed a postoperative risk. “Good” and “acceptable” bone 

fusion outcomes were achieved in 96.9% cases. After more than 12 months of monitoring, “good” and “fair” functional rehabilitation 

was achieved in 84.6% of patients with no false joint; poor and deviated union took place in 3.1% of patients, superior cutout due to 

osteoporosis occurred in 7.7% of patients. Conclusions: This study showed that dynamic hip screw fixation is still a suitable treatment 

for A1 intertrochanteric fractures in elderly patients with osteoporosis, and it enables quick rehabilitation; however, timely surgery 

and good resuscitation are required to prevent complications and postoperative chronic diseases resurface. 

 

Keywords: Intertrochanteric fractures, dynamic hip screw, geriatric fractures, elderly. 

 

 

 

1. INTRODUCTION 

Intertrochanteric fractures are common in elderly people who had osteoporosis, and its frequency increased with age. In the U.S. 

there were 250,000 cases of this injury per year, the annual medical expense was6billion USD; in 1990 there were 1.8million people 

suffered from these fractures worldwide (Swart et al., 2014; Adeyemi et al., 2019). According to the AO Foundation/Orthopaedic 

Trauma Association (AO/OTA), fractures in trochanteric regions are classified as 31-A with sub-categories as A1 – A3. Type 31A1 

includes simple two-part fractures and 31A2 involved a detached lesser trochanter with or without effect to the greater trochanter. 

In 31A3, a breakage across the lateral femoral wall is covered. Type A2 and A3 are mostly unstable, which considered severe 

fractures and problematic in treatment (Müller et al., 1987). 

The traditional approach was conservative care by fixation apparatus or anti-rotation casting and with functional rehabilitation; 

early fatality often took place due to complications including asthenia, pain, lesion, pneumonia, etc. and patient care became a 

burden for family and relatives. The majority of studies propose early treatment with bone fixation to relieve pain, to achieve quick 

rehabilitation, and to prevent the abovementioned complications. The dynamic hip screw (DHS) provides many advantages such as 

great weight-bearing, high dynamic compression (both peri- and postoperative), quick rehabilitation, and bone union (O'Neill et al., 

2013; Kazemiana et al., 2014 and Sambandam et al., 2016). 

DHS fixation has been the favored method at 7A Military Hospital for the treatment of intertrochanteric fractures for many years. 

This study was carried out to evaluate the clinical traits and radiographic data of intertrochanteric fractures in geriatric patients and 

remarked on the treatment outcome of this injury using DHS fixation to conclude surgical indications and techniques. 

 

2. MATERIALS AND METHODS 

Experimental participants 

This study investigated 108 intertrochanteric patients aged over 60 treated with DHS fixation in 7A Hospital from June 2015 to June 

2019. The fractures should belong to type A1, A2, or A3 (A/O classification). The patients should have good physical health (type 

ASA I, II, III, according to the American Society of Anesthesiologist classification). Failure in other conservative or bone fusion 

approaches was also a selection criterion. 

Patients aged under 60, or with pathological fractures (bone tumor, osteomyelitis, etc.), or with severe accompanying diseases 

rendering surgery inapplicable (ASA IV and V), with history of preoperative disability (paralysis, traumatic brain injury, etc.) were 

excluded from this study. 

 

Study design 

This study followed prospective and descriptive approaches. Clinical and radiography data was recorded. The patients were 

surgically treated, monitored, re-examined postoperatively, and assessed for short and long term outcomes (immediately after the 

operation, nine months, 12 months after operation) following a designed record form.  

The data were analyzed using SPSS 16.0 and tested the hypothesis by the Chi-square method.  
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Preoperative prepare and examination 

Clinical trait recording, radiography, A/O classification of the fractures, the testing of osteoporosis (by Barnett and Nordin’s femur 

score) was performed preoperatively. The femur score (FS) was measured 5 cm below the lesser trochanter on preoperative 

radiograph and was calculated as FS = (AB + CD)*100/XY, in which AB, CD, and XY are sizes of several bone vertical sectioned parts 

illustrated in Figure 1. Higher AB and CD values lead to greater FS value, which means thicker bone cortex. FS ≥ 45 means “good” 

bone tissue quality (FS I), 33 ≤ FS ≤ 44 means “average” bone tissue quality (FS II), and FS ≤ means osteoporosis (FS III). ASA criteria 

assessed preoperative physical health. 

 

 

 

Figure 1 Femur score measurement and mechanism of DHS fixation. 

 

 

𝐹𝑒𝑚𝑢𝑟 𝑠𝑐𝑜𝑟𝑒 (𝐹𝑆) =
𝐴𝐵 + 𝐶𝐷

𝑋𝑌
× 100 

 

FS I (≥ 45): Good bone quality 

FS II (33-44): Average decreased in bone quality 

FS III (≤ 32): Osteoporosis 

 

Tools and equipment 

DHS tool kit, lag screw, compressive screws, 135o angled plate, cortical A/O screws (Aysam Orthopaedics and Medical Devices Co. 

Ltd, Turkey), and other assisting tools were prepared. 

 

Bone fusion surgery 

Suitable anesthesia procedures were selected. The surgery employed an intensifying screen. The patient lied in a supine posture with 

elevated gluteal parts of the fractured sides, 30o inversion of the foot, and slightly bent knee. Surgical procedures followed the 

Clawson method (Clawson, 1964). Preventive antibiotics were administered before the operation and were maintained for seven 

days. 

 

Postoperative care and rehabilitation 

For the first 4 – 5 days after the operation, the treated limb was fixed on the Braun frame, and the patients exercised their toe joints. 

Since the 2nd day, the patients had sat up and rotation exercises. After three weeks, the patients practiced standing with increasing 

weight-bearing. After 8-12 weeks, the patients could have walking exercise without crutch assistance, and rehabilitation could be 

quick in the case of less instability. The resumption of walking without cane or crutch depended on clinical and radiograph 

scheduled examination results. 

 

Results evaluation 

Short term results were evaluated based on surgical wound progression and local or systemic complications, if any. The orthopedics 

reduction outcome assessment was based on anteroposterior (AP) and oblique radiographs. “Good” outcome includes a normal 
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femoral neck-shaft angle and no lateral deviation. “Acceptable” outcome means the angle of 115o-130o and lateral deviation of one 

bone cortex. “Poor” means the angle of ≤115o and a large deviation. 

Bone fusion results were based on AP and oblique radiographs of the large screw. “Good” fusion means proper screw position 

(middle or lower third of the neck-head complex) in both radiographs. “Acceptable” means improper position but still within the 

neck-head complex. “Unsatisfactory” means the screw tip nearly reaches the head cartilage or penetrate the head and reach the hip 

joint. 

Long term results (≥ 12 months) were evaluated based on the wounded scar, bone union on the radiograph, and late 

complication (if any): false joint, pull-out, penetration, superior cut-out, coxa vara, osteomyelitis, broken plate, or deviated union. 

Functional rehabilitation outcome was evaluated base on Kyle's scores: “good” means well-functional joint, no infection, and union 

with no deviation. “Fair” includes fairly-functional joint, no infection, and slightly deviated union. “Average” includes averagely-

functional joint, superficial infection, and slightly deviated union. “Poor” means poorly-functional joint, deep infection, and false joint 

or highly deviated union. 

 

Ethical declaration 

The patients and relatives were well-informed about their conditions and equal treatment and were asked to take part in the study. 

The participation was strictly voluntary, verified by signed documents. Medicine Scientific Research Ethics Committee of the 7A 

Military Hospital approved this study (Number: 141/QĐ-HĐYĐ-BV7A, date: 18.06.2015). This study is original and is not published in 

other scientific journals. 

 

3. RESULTS 

Statistical data 

The patients' highest, lowest, and average ages were 95, 62, and 78.2, respectively. Females made up of 67.9% participated in 

patients. Forty-one patients (38.0%) had A1 fractures (A/O classification), 52 patients (48.1%) had A2 fractures, and 15 patients 

(13.9%) had A3 fractures (see Chart 1). Stable fractures (A1.1, A1.2, A1.3, A2.1) made up of 39.8% (43 cases), and unstable fractures 

(A2, A3, and the remaining) made up of 60.2% (65 cases). Pure intertrochanteric fractures accounted for 70.4% of cases. 

Accompanying injuries included Pouteau-Colles fractures (16.7%), proximal humerus fractures (6.5%), and lower limb fractures 

(3.7%), and head injuries (7.4%). Domestic accidents and ground-level falling with direct impact on the thigh and the gluteal region 

was the largest cause (78.7%).Accompanying chronic internal illnesses occurred in 77/108 cases (71.3%), mostly was cardiovascular 

diseases such as hypertension, coronal artery diseases, or ventricular hypertrophy(55.6%). 

 

 

Chart 1 Types of fractures based on A/O Classification 

 

Bone quality assessment based on radiographs of Osteoporosis (FS III), fragile bone (FS II), and good bone quality (FS I) 

frequency was 59.5%, 20.1%, and 20.4%, respectively. Average FS in general, in females and males, were 34.2±1, 31.2±8, 37.1±2, 

38%

48%

14%

A1

A2

A3
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respectively. Correlation between osteoporosis (FS III) with gender, T-test, 31.96% in males, and 68.04% in females. Difference 

between genders was significant p = 0.015< 0.05. 

 Anesthesia was used to all patients, including spinal (97patients, 89.8%) and endotracheal (11patients, 10.2%). Used fixation 

plates were mainly 4-holed (52.8%) and 6-holed (32.4%). The most commonly lag screw size was 70mm (61.1%), the longest was 

60mm, and the shortest was 85mm. Besides the DHS kit, cancellous screws were used in 16 cases to fix the intertrochanteric 

fractures and 9 cases made use of reinforcing steel cord. Perioperative blood transfusion (mostly 1 – 2 blood units) was performed in 

26 patients (24.1%), and 75.9% of the patients required no blood supply. The average operation length (with C-Arm) was one hour. 

 

Postoperative results 

Wound healing progression: first stage healing occurred in 94.4% (102 cases), second stage healing with superficial infection took 

place in three cases (2.8%), and deep infection to the bone occurred in three cases (2.8%) and was treated with debridement, no 

closed dressing, drainage application, and antibiotics administration. The treatment stopped infective mucus, but the patients were 

left with prolonged asthenia, sticky joint, and difficulties in movement. 

“Good” postoperative reduction without deviation took place in 64.8% cases, a slight deviation in 25.9% cases, and a significant 

deviation in 9.3% cases, in the group of A2, A3 fractures, which were difficult to treat. “Good” bone fusion occurred in 62 cases 

(57.4%), “average” in 44 cases (40.7%), and “unsatisfactory” in 2 cases (1.9%) in which the lag screw tip was positioned too close to 

the joint area. None had penetrated the femoral head. 

Regarding immediate postoperative systemic complications, four cases resulted in postoperative mortality after 3-4 weeks due 

to strokes and severe super-infective pneumonia. Remaining complications were treated with internal medication with intensive 

resuscitation and were stabilized. Internal complications took place in 43.5% cases, 74.5% of cases occurred in aged over 80 patients. 

Chart 2 summarizes the total postoperative results. 

 

 

Chart 2 Postoperative results 

 

Table 1 Postoperative complications 

Operation 

undertaken time 
No complication 

Severe 

complications 

Mortality (after 

one month) 
Total 

Within 48 hours 36 (85.7%) 6 (14.3%) 0 42 (100%) 

48 hours – 7 days 25 (78.1%) 7 (21.9%) 0 32 (100%) 

Later than 7 days 20 (58.8%) 10 (29.4%) 4 (11.8%) 34 (100%) 

Total 81 (75%) 23 (21.3%)  4 (3.7%) 108 (100.0%) 

 

94.4

64.8

57.4

52.8

2.8

25.9

40.7

43.5

2.8

9.3

1.9

3.7

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Wound healing

Deviation reduction

Bone fusion

Systemic complication

Good Average Unsatisfied
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The relationship between operation undertaken time and severe postoperative complications were presented in Table 1.  For 

patients treated within 48 hours after injury, complications happened in 6/42 cases (14.3%); meanwhile, 14/34 cases (41.2%) treated 

after seven days had severe complications or ended in mortality. Chi-square test result of the correlation between treatment time 

and severe postoperative systemic complications was statistically significant (p < 0.05). 

 

Long term outcomes 

Postoperative monitor (12 months) was performed on 65 patients, 60.2% of the total patients. Amongst the monitored patients, 

significant pain happened in 4 cases (6.2%), one was due to beforehand prolonged infection, three were due to superior cut-out. 

Most patients had no limb shortening, and 8 cases had shortening of less than 1 cm. All monitored patients had a bone union, in 

which two cases (3.1%) had significant deviation with limb shortening and foot reversion of less than 20o. None had a false joint. 

Regarding late postoperative complications, cut-out happened in 5/65 cases (7.7%) in which 3cases (4.6%) had concurrent coxa 

vara lead to deviated union, and 1 case (1.5%) had joint degeneration, all mentioned five patients had osteoporosis (FS III) and had 

the lag screw positioned at the upper third of the femoral head. General outcome base on the KYLE scale was “good” in 61.5% 

patients, “fair” in 23.1% patients “average” in 12.3% patients and “poor” in 3.1% patients (see Chart 3). 

 

 

Chart 3 General outcome based on KYLE scale 

 

4. DISCUSSION 

General information 

The average age in this study was 78.2years and was similar to 71 years,81 years, and 72.5 years in other studies of Kyle et al., (1979), 

Faldini et al., (2006), and Huang and Ye (2012), respectively. Age groups of 70-90 had high frequency (77%). The female ratio (67.9%) 

was higher than males, as decreased bone quality in postmenopausal may lead to more intertrochanteric fractures (Woratanarat et 

al., 2011). 

The predominant cause of fractures was domestic accidents (falling to ground level), accounted for 78.7% cases. Geriatric 

population is prone to bone fractures by falling (Berry et al., 2008; Cummings-Vaughn et al., 2011 and El-Kader et al., 2014) due to 

weakened musculoskeletal system and decreasing vision, unstable walking which is prone to falling, poor responses during fall, 

decreasing mental health in old ages, use of cardiovascular and psychiatric medications which leads to limb shivering and unstable 

posture. Unlike younger people with much better responses, falling in older people results from an indirect impact on the thigh and 

gluteal region. 

 

Clinical traits and radiography of intertrochanteric fractures 

Complications after hip surgery in general effect around 20% of the patients, amongst them cardiovascular and pulmonary diseases, 

cognitive impairment and nerve damages, gastrointestinal and urinary tract issues, perioperative anemia, venous thromboembolism 

electrolytic and metabolic disorders, and compressive ulcers are the most problematic ones in term of frequency, care burden and 

mortality risks (Carpintero et al., 2014). In this study, shocks, clogged vessels, or post-traumatic damages on vessels or nerves were 

62%

23%

12%

3%

Good

Fair

Average

Poor
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not observed. Remarkably, nonetheless, internal comorbidities were frequently noticed are challenging to treat for geriatric patients. 

Internal complications in this study occurred in 74.5% of aged over 80 patients. 

A1 and A2 fractures (A/O classification) accounted for 86.1% cases in this study. A3 fractures (subtrochanteric) were few. An 

unstable fractures rate was 60.2% in this study, considerably higher than in Kyle et al., (1979) (43%) and Setiobudi et al., (2011) (56%). 

Further investigation at a larger population may be required to assess the fracture characteristics better. 

There was a correlation between bone osteoporosis and bone quality (based on the FS score of Barnett and Nordine) and 

genders; with the difference between sexes was significant (p < 0.05). The reason probably was women’s menopausal change of 

hormone resulted in changed calcium metabolism (Woratanarat et al., 2011; Karim et al., 2011), which increases the osteoporosis 

and fractures risks in women. Osteoporosis for European women aged over 50 is four times higher than in men (Cornell et al., 2003), 

and according to Banks et al. (2009), hip fracture risks changed significantly between premenopausal and postmenopausal women 

at around the time of the menopause and increased drastically with age in postmenopausal women (Banks et al., 2009). 

 

Postoperative outcomes 

Ninety-four percent of the surgical wound healed well. The rate of deep infection with prolonged mucus discharge was 2.8% in this 

study. Generally, deep infection is an uncommon complication (only 1 – 2 % for closed fractures) (Fang et al., 2017) but also a severe 

one that is costly to treat and can lead to morbidity, which was observed in our study and is related to malnutrition and diabetes 

(Carpintero et al., 2014). Ji et al. (2019) reported that deep infection risks of femoral neck fracture treatment were 0.29%. Partanen et 

al. (2006) reported a 2.1% deep infection of overall hip fractures. Matejcic et al. (2002) reported a <1% infection under preventive 

antibiotics. “Good” postoperative reduction (no deviation) mainly occurred in A1 and A2 fractures. A large deviation (9.3%) occurred 

in difficult, complicated fractures such as A2.3 or A3.3 types. The adductors pulled reverse obliquity fractures, A3 type, in which the 

proximal end was pulled and rotated by the gluteal minimus and medius, and the distal end; therefore, the reduction was difficult. 

The lag screw position is critical for fixation stability; a properly inserted screw guarantees over 95% successful rate even in the 

case of osteoporosis, except in the case of extreme instability where the support from the lateral buttress or the posteromedial bone 

was lost (Cornell et al., 2003; and Haidukewych et al., 2009). Some authors considered screw tip-femoral apex distance as the most 

important predictive factor for cut-out (Haidukewych et al., 2009; Abdulkareem et al., 2012); and Baumgaertner et al. (1995) advised 

against the distance over 25mm. In the study of Jensen et al., (1978), the screws were placed less than 10mm from the cartilaginous 

border. Cornel (2003) proposed the distance of within 10 mm from the apex both laterally, and antero posterior, which put the screw 

in the center of the femoral head; the lag screw must also be able to slide about 10 mm within the side plate barrel to allow stable 

impaction at the fracture site. Hence the side plate angle should be at least 135°, and a supplemented short-barrel side plate is 

necessary for screw shorter than 85 mm. In this study, the cut-out complications rate was 7.7% and occurred in patients with 

osteoporosis (FS III) and the lag screw positioned at the upper third of the femoral head. We suggest that the optimal location is the 

middle or lower third of the femoral head as these are where the trabecular from the femoral calcar cross and deeper insertion of 

the lag screw is better as long as it does not come close to the cartilage. 

 

Surgical indications, techniques, and experiences 

Surgical indications are usually considered as good physical health, suitable for anesthesia and favorable resuscitation, average age. 

DHS fixation is regarded as the golden standard for intertrochanteric fractures, exceptionally stable ones. However, unstable 

fractures remain a difficult challenge, especially the four-part fractures, reverse obliquity fractures, or fractures with a sub-

trochanteric extension due to the loss of support from the lateral buttress or the posteromedial bone as mentioned above (Cornel, 

2003). 

Complications rate in this study was 14.3% for treatment within 48 hours; meanwhile, surgical treatment after seven days had 

41.2% rate of severe complications and mortality; the difference is statistically significant (p < 0.05).The result is compatible with 

medical literature suggests that treatment of hip fracture, in general, should take place within 48 hours after injury and unnecessarily 

long intervals before surgery increase the risk of postoperative medical complications and mortality at one year (Zuckerman, 1964). 

Edelmuth et al. (2018) also noted that time until surgery longer than seven days also indicated for mortality risks. Hamlet et al. 

(1997) even observed that treatment within 24 hours had a significantly lower mortality rate than beyond 24 hours. 

In theory, bone reduction and relocation have to be done well before screw insertion, but in reality, it is impractical in the cases 

of osteoporosis, unstable fractures, comminuted fractures as the anatomy landmarks are inaccurate and the bone is further broken 

during reduction. Therefore based on experiences, we suggest the proper position of the lag screw (proper direction and strong 

attachment) should be done first, and it is critical for the outcome of DHS fixation. The next step should be thigh-foot axis 

adjustment. Anatomy landmarks do not get too much attention since the bone in this region usually heals quickly. 
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Treatment outcome 

After 12 months, all monitored patients achieved bone union with no false joint, 3.1% of which were poor union with deviation. 

Matejcic et al. (2002) claimed a less than 10% non-union in intertrochanteric fracture. Other authors such as Lee et al. (2007) 

reported full bone union in the studies. Setiobudi et al. (2011) reported two cases of non-union, all were unstable fractures (2.56% of 

the unstable cases and 1.44% of the whole sample) and 45 cases of mal-union (32.37%), mostly occurred in the unstable patients. 

We consider that our results are compatible with the medical literature, but further studies for better assessment may be necessary. 

In most cases of our study, limb shortening is few (< 1 cm) or not observed. Severe or continuous pain (6.2%) was due to joint 

damage or cut-out in which the screw approach the joint margin. 

Failure of DHS fixation for intertrochanteric fractures varies between works, from 5% with evidence of negligence in Lee et al. 

(2007) to 27.53% in Kim et al. (2001). Failure and complications happened more frequently in unstable fractures cases, which agree 

with Cornell's (2003) comments on DHS reduced effectiveness in unstable fractures. Common complications included superior cut-

out and coxa vara. Literature reported a cut-out rate generally from 1 to 6.8% and was strongly related to certain aspects of the lag 

screw position (Abdulkareem, 2102). 

In our study, the functional outcome based on Kyle's score was 61.5% “good”, 23.1% “fair”, 11.3% “average”, and 3.1% 

“poor”.“Good” and “fair” together results took place in 84.6% of the case. Other works such as Doan and Doan (1997) reported 

54.6% “good”, 18.2% “fair”, 18,2% “average”, and 9% “poor” (total “good” and “fair” rate reached 72.8%). Nguyen and Nguyen (2000) 

reported 92.7%. “good” and “fair”. Lee et al. (2007) reported an average Harris Hip to score 86.6 for conventional DHS and 87.2 for 

minimally invasive DHS (Kim et al., 2001). Setiobudi et al. (2011) reported ambulant (with or without assistance) in 72.2% of stable 

patients and 85.9% of unstable patients. 

The current best treatment for intertrochanteric fractures is still DHS and Gamma nail fixation, the Gamma nail is better for 

subtrochanteric fractures. Our results are not significantly different from the Gamma nail outcome, with the failure rate is 5-33% 

(Philippe et al., 2006). 

 

5. CONCLUSION 

This study investigated the DHS fixation treatment of 108 aged intertrochanteric fracture patients. The majority cause was falling 

(78.7%), and the occurrence was more in females (67.9%). Surgery within 48 hours could limit severe complications, while later 

treatment suffered from a high rate of severe complications and mortality (41.2%). Osteoporosis (based on FS score) had an 

essential role, accounted for 79.6% cases. “Good” and “satisfactory” bone fusion was achieved in 96.9% of cases. “Good” and 

“average” functional rehabilitation rate was 84.6%. It can be considered that DHS fixation is the optimal treatment for 

intertrochanteric fractures. 
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