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ABSTRACT

Objective: The aim of this study was to compare the cost-effec-
tivity, clinical and radiological outcomes of the proximal femoral 
nail (PFN) and Dynamic hip screw (DHS) in the management of 
stable intertrochanteric femur fractures (SIFFs). 

Material and Methods: Patients who underwent surgical treat-
ment for a SIFF in our department were retrospectively identified 
and then divided into two groups according to the treatment 
modality: Group 1, 57 patients (36 female, 21 male; mean age 
= 74.5±9.9 years) treated with PFN and Group 2, 65 patients (34 
female, 31 male; 72±10.2 years) treated with DHS. Primary out-
come measures were: estimated blood loss (EBL), total operating 
time (TOT), duration of hospital stay (DHS), rate of postoperative 
complication, rate of mortality, and treatment cost. Radiograph-
ic assessment included anteroposterior/lateral tip-apex distance 
(TAD) and amount of limb length discrepancy (LLD).  

Results: No significant differences were observed in demograph-
ic characteristics between the two treatment groups (p>0.05). 
The mean follow-up was 44.2±31 months in group 1 and 53.7±38 

ÖZET

Amaç: Bu çalışmanın amacı, stabil intertrokanterik femur kırıkla-
rının (SIFF) tedavisinde proksimal femur çivisi (PFN) ve dinamik 
kalça vidasının (DHS) maliyet-etkililik, klinik ve radyolojik sonuç-
larını karşılaştırmaktı. 

Gereç ve Yöntemler: SIFF nedeniyle cerrahi tedavi uygulanan 
hastalar geriye dönük olarak belirlendi ve tedavi şekline göre iki 
gruba ayrıldı: Grup 1, 57 hasta (36 kadın, 21 erkek; ortalama yaş 
= 74,5±9,9 yıl) PFN ile tedavi edilen ve Grup 2, DHS ile tedavi 
edilen 65 hasta (34 kadın, 31 erkek; 72±10,2 yıl). Birincil sonuç 
ölçütleri; tahmini kan kaybı (EBL), toplam ameliyat süresi (TOT), 
hastanede kalış süresi (DHS), ameliyat sonrası komplikasyon 
oranı, ölüm oranı ve tedavi maliyeti olarak yapıldı. Radyografik 
değerlendirme, ön-arka/yan uç-apeks mesafesini (TAD) ve uzuv 
uzunluk uyumsuzluğu miktarını (LLD) karşılaştırıldı. 

Bulgular: İki tedavi grubu arasında demografik özelliklerde an-
lamlı bir farklılık gözlenmedi (p>0,05). Ortalama takip süresi grup 
1’de 44,2±31 ay ve grup 2’de 53,7±38 ay idi (p=0,077). Ortalama 
TOT ve EBL, grup PFN’de grup DHS’ye göre anlamlı olarak daha 
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INTRODUCTION

Over the past decades, hip fractures have emerged as 
a major health problem worldwide confronted by or-
thopedic surgeons as a consequence of the enhanced 
longevity of the population and increased incidence of 
osteoporosis (1). Intertrochanteric hip fractures account 
for nearly half the hip fractures in elderly patients and 
lead to obviously diminished life expectancy as well as 
dramatic impairment in social, economic, and health cir-
cumstances (2).

Over the past 30 years, the dynamic hip screw (DHS) has 
become the implant of choice for the effective treatment 
of stable intertrochanteric femoral fractures (IFFs) (Arbe-
itsgemeinschaft für Osteosynthesefragen/Orthopaedic 
Trauma Association (AO/OTA) 31-A1.1–A1.2), with favor-
able clinical and radiographic outcomes (3, 4). Nonethe-
less, proximal femoral intramedullary nails (PFNs) have 
been more widely used for such fractures in recent years, 
despite the lack of strong evidence to support their supe-
riority over the DHS (3, 4). 

Current literature illustrates the pros and cons of each 
treatment modality (1-4). However, to the best of our 
knowledge, evidences from the existing literature to de-
termine the more advantageous implant to be used in 
the treatment for stable IFFs are controversial. 

Therefore, the primary aim of this study was to compare 
the efficacy of DHS versus PFN for the management of 
stable IFFs based on the several clinical and radiographic 
outcome measures. 

MATERIALS AND METHODS

Data collection and setting of the study
This retrospective comparative study was conducted on 
patients who underwent surgical treatment with either 
PFN or DHS for the treatment of IFFs between 2005 and 
2013 at the department of Orthopedics and Traumatolo-

gy in a single tertiary referral center. Inclusion criteria for 
the study were (4): 

1. a diagnosis of unilateral stable IFF (AO/OTA 31  
– A1), 
2. treated with either DHS or PFN
3. an age above 50 years old
4. a good cognitive function
5. adequate medical and radiographic records. 

Exclusion criteria were: 
1. a diagnosis of a pathological fracture
2. history of malignancy-metabolic disease or che 
mo-/radiotherapy
3. history of polytrauma
4. a fracture secondary to high energy trauma (mo 
tor vehicle accident, fall from a distant height  
gun-shot injury)
5. bilateral fractures
6. presented with an ASA score IV or higher. 

Based on the above eligibility criteria, 66 patients were 
excluded from the study. 

Participants 
After obtaining institutional review board approval (Date: 
04.04.2021, No: 117), a total of 188 patients were assessed 
retrospectively according to the above eligibility criteria. Af-
ter excluding 66 patients, the remaining 122 patients meet-
ing the eligibility criteria were enrolled in the study (Figure 1). 
All the patients include in the study were then divided into 
two groups according to the implemented treatment mo-
dality: Group 1 (PFN) including 57 patients treated with PFN 
and group 2 (DHS) including 65 patients treated with DHS.  

Surgical technique
All patients were hospitalized from the emergency room 
and were managed with low molecular weight heparin 
and thromboembolic-deterrent stockings for prophylax-
is of deep venous thrombosis. Then, all stable IFFs were 
treated operatively at the earliest opportunity, by three 

months in group 2 (p=0.077). The mean TOT and EBL were sig-
nificantly shorter in group PFN than in group DHS (p<0.001 and 
p=0.03). No significant difference was observed in the mean du-
ration of hospital stay, rate of postoperative complication, rate of 
mortality, and treatment cost between the two treatment groups 
(p>0.05). The post-operative complication rate was 9.5% in group 
PFN and 8.3% in group DHS, with no significant difference (p=0.83). 
There were significant differences in neither TAD nor LLD between 
the two treatment groups (p=0.69 and p=0.87, respectively). 

Conclusion: The two treatment modalities seem to have similar 
effect to maintain stability for patients with stable IFFs. However, 
less EBL and shorter operation time can be expected from PFN 
compared to DHS in such patients.

Keywords: Intertrochanteric fracture, dynamic hip screw, proxi-
mal femoral nailing, cost-effectivity

kısaydı (p<0,001 ve p=0,03). Ortalama hastanede kalış süresi, 
postoperatif komplikasyon oranı, mortalite oranı ve tedavi mali-
yeti açısından iki grup arasında anlamlı fark gözlenmedi (p>0.05). 
Ameliyat sonrası komplikasyon oranı grup PFN’de %9,5 ve grup 
DHS’de %8,3 idi ve anlamlı bir fark yoktu (p=0,83). İki tedavi gru-
bu arasında ne TAD ne de LLD’de anlamlı farklılıklar yoktu (sıra-
sıyla p=0,69 ve p=0,87).

Sonuç: İki tedavi modalitesi, stabil IFF’leri olan hastalarda stabili-
teyi sürdürmek için benzer etkiye sahip görünmektedir. Ancak bu 
tür hastalarda DHS’ye kıyasla PFN’den daha az EBL ve daha kısa 
operasyon süresi beklenebilir.

Anahtar Kelimeler: İntertrokanterik kırık, dinamik kalça vidası, 
proksimal femoral çivileme, maliyet etkinliği
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experienced orthopedic trauma surgeons either execut-
ing the operation or in attendance. 

The type of implant used was decided based on the sur-
geon’s preference and experience. After patients were 
placed supine on an orthopedic traction table, fractures 
were reduced by traction and internal rotation with the 
injured limb in a slightly adducted or neutral position 
to allow an introduction to the greater trochanter. The 
reduction was then checked, and implants were applied 
under image intensifier. 

In group DHS, a DHS with a four-hole and 135 degrees 
plate (Dynamic Hip System screw/blade; Synthes GmbH, 
Basel, Switzerland) was inserted without any additional 
anti-rotational screw. In group PFN, proximal femoral nail 
anti-rotation (PFNA) (Synthes GmbH, Oberdorf, Switzer-
land) was performed (Figure 2, 3). In all patients, efforts 
had been paid to ideally place the tip of the screw within 
the subchondral bone of the femoral head with a com-
bined tip-apex distance measuring less than 25 mm on 
anteroposterior and lateral radiographs.

Postoperative management and follow-up period
Patients were mobilized with partial weight bearing as tol-
erated at the second day after surgery, which was increased 
gradually according to the stability of the fracture and prefer-

ence of the operating surgeon in PFN group. Patients were 
mobilized at the second day after surgery with no weight 
bearing until the bony union was confirmed radiographically 
in DHS group. All patients were recalled for regular follow-up 
examinations at the second, 6th, 12th, 24th week and once a 
year. During each follow-up visit, patients’ functional status 
was assessed. To prevent any bias while comparing the total 
costs of two groups, implant costs were excluded.

Outcome measures
- Clinical assessment 
The invasiveness of each operation was assessed based 
on the data including total operating time (TOT), estimat-

Figure 3: Pre- and post-operative AP X-ray of an 81-year-
old patient with stable intertrochanteric femur fracture 
that was treated with DHS

Figure 2: Pre- and post-operative AP X-ray of a 78-year-
old patient with stable intertrochanteric femur fracture 
that was treated with PFN

Figure 1: Flowchart of the study population, together 
with the inclusion and exclusion criteria
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ed blood loss (EBL), duration of hospital stays (DHS), rate 
of postoperative complications, rate of mortality, and to-
tal hospital cost. All the relevant data were documented 
from our institution medical records including plain radi-
ography, operative notes, information on demographic 
characteristics, discharge reports, and progress notes. 
EBL was calculated using the Mercuriali’s formula (5). To 
prevent any bias while comparing the total costs of two 
groups, implant costs were excluded.

- Radiographic assessment 
The position of the implants was examined measuring 
the tip-apex distance (TAD) on latest postoperative fol-
low-up radiographs of the patients including anteropos-
terior (AP) pelvis and lateral hip views as per the method 
of Baumgaertner et al. (6). Also, femoral neck-shaft angle 
was measured on the AP hip radiographs.

Statistical analysis
For the statistical analysis, SPSS software (Version 22.0; 
SPSS Inc, Chicago, IL, USA) was used. Normality of distri-
bution was tested using the Shapiro-Wilk test. Student’s 
t-test was used to compare quantitative data, normally 
distributed variables of descriptive statistics (mean, stan-
dard deviation, median, frequency, rate, minimum and 
maximum). Pearson chi-square test, Fisher-Freeman-Hal-
ton test, and Fisher’s exact test were used to compare 
qualitative variables. A p-value less than 0.05 was consid-
ered as statistically significant. 

RESULTS

Baseline characteristics 
No significant differences were observed in demograph-
ic characteristics between the two treatment groups 
(p>0.05). Group PFN consisted of 36 females and 21 
males, and there were 34 females and 31 males in group 
DHS (p=0.227). The mean age was 74.7±10 years in 
group PFN and 72±9.9 years in group DHS (p=0.166).  
The mean follow-up was 44.2±31 months in group PFN 
and 53.7±38 months in group DHS (p=0.077) (Table 1).

Clinical outcomes  
The mean TOT was significantly shorter in group PFN 
(90.3±19 minutes) than in group DHS (107.1±26 minutes) 
(p<0.001). The mean EBL was significantly less in group 
PFN (361±79 ml) than in group DHS (535±90 ml) (p=0.03). 
No significant difference was observed in the mean du-
ration of hospital stay between the two treatment groups 
(6.62±1.8 days for group PFN vs 7.5±3 days for group 
DHS [p=0.165] (Table 2).

The post-operative complication rate was 9.5% in group 
PFN and 8.3% in group DHS, with no significant differ-
ence (p=0.83). Two patients developed pulmonary em-
bolus, and three patients superficial wound side prob-
lems in group PFN. Two patients developed pulmonary 

embolism and three patient superficial wound side prob-
lem in group DHS.  The mortality rate was 73.6% (42 pa-
tients) in group PFN and 67.6% (44 patients) (p=0.469).  

The mean total hospital cost 1546.86±444.2 USD in group 
PFN and 1508.59±444.21 USD in group DHS. No signif-
icant difference was observed in terms of hospital costs 
between both groups (p=0.828).  

Radiographic outcomes 
The mean femoral-neck-shaft angle was 132.5º (range= 
121º-139º) in group PFN and 133.6º (range=127º-138º) in 
group DHS (p=0.83). The mean AP/lateral tip apex dis-
tance was, respectively, 10.3 mm (range=4.2-13.1) and 9.9 
mm (range=6.1-12.7) in group PFN as well as 11.8 mm 
(range=8.3-15.2) and 10.4 mm (range=6.5-14.2) in group 
DHS. There were significant differences in neither AP nor 
lateral tip apex distances between the two treatment 
groups (p=0.69 and p=0.87, respectively). The mean 
postoperative LLD was 0.78 mm (range=0-1.4) in group 
PFN and 0.8 mm (range=0-1.6) in group DHS, with no sig-
nificant difference (p=0.74) (Table 2). 

DISCUSSION

Over the last two decades, there has been a great con-
troversy regarding the optimum treatment of stable IFFs 
PFN and DHS have been compared each other with re-
spect to the clinical outcomes, biomechanical strength, 
rates of failure, rates of implant-related (blade cut- out, 
peri-prosthetic fracture) and patient-related (morbidi-
ty-mortality) complications, as well as the technical dif-
ficulties (7, 8). Current literature illustrates the pros and 
cons of each treatment modality. However, to the best of 
our knowledge, evidences from the existing literature to 
determine the more advantageous implant to be used in 
the treatment for stable IFFs are controversial. Data ob-
tained from the current study have found no significant 
differences in clinical and radiological outcomes except 
EBL and TOT which were higher in group DHS. 

According to a large Cochrane review, DHS was regarded 
as the gold standard for the treatment of stable IFFs be-
cause of the lower rates of complications and reoperations 
compared to PFN (8). These results were also supported 
by many other studies (8-10, 11). In the present study, no 
statistically significant difference was found with regard to 
complication rates between the two groups (p=0.83).

Many studies underlined that there was no significant differ-
ence between PFN and DHS with regard to bleeding which 
was another important intra- and post-operative concern 
(7, 10). EBL was found higher in group DHS compared to 
PFN detected with a low statistical significance (p=0.048). 
We believe that this small difference may have possibly oc-
curred because of the technical principles of conventional 
DHS application. As shown in the literature, performing the 
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DHS minimally invasively may reduce the amount of total 
average blood loss in such patients (11, 12). 

In the recent literature, duration of operations which di-
rectly influenced patients’ prognosis and surgeon’s per-
formance was found to be similar between the two treat-
ment modalities in concordance with the results of the 
present study (13, 14). This was probably due to experi-
enced surgical team which could perform both surgeries 
with similar precision in terms of the surgical technique. 
The recent literature failed to show any significant differ-
ence between the two groups with regard to the dura-
tion of hospital stay, while some studies detected that 
the PFN group had a significantly longer hospital stay (7, 
8, 15). The results of our study have shown that patients 
receiving DHS were hospitalized for a longer duration as 
compared to those receiving PFN, while no statistical sig-
nificance was detected.

Without the exclusion of the implant costs, total hospital 
costs of PFN were previously reported more expensive 
than DHS (8, 16-20). We considered that the inclusion of 
implant cost in the comparison may have causes a high 
susceptibility to bias because of higher implant costs of 

PFN as compared to DHS. Accordingly, to prevent such 
a bias, we excluded the costs of the implants and found 
similar total hospital costs regardless of the implant type. 
Also, we believe that this was an expected result because 
of the demographical comparability of the two groups. 

Memon et al. reported a study which investigated 
the fracture union and collapse, femur neck shortening, 
implant position and failure or collapse (cut out risk) (21). 
In that study, they found that PFN group demonstrated 
no implant cut out and less mean limb length shortening. 
Ricci et al. reported a study which investigate the sec-
ondary collapse is related to fixation method in 2-part 
intertrochanteric femur fractures in patients treated with 
PFN versus DHS (22). In that study, these fractures are not 
necessarily stable when treated with DHS and dual screw 
PFN seems to be most effective to maintain stability for 
patients with this fracture pattern.

Finally, some limitations and strengths of the current 
study should be taken into account. The main limitation 
was the retrospective nature of the study with a relative-
ly low number of cases. Another limitation is that this 
study did not include the Oxford, Harris, Modified Harris, 

Table 1: Demographic data of both groups

PFN group DHS group
P value

Mean±SD Min–Max Mean±SD Min-Max

Age (years) 74.7±10 50–94 72±9.9 53-97 0.166

Gender (F/M) 36/21 34/31 0.227

Follow-up (months) 44.2±31 12–140 53.7±38 12–144 0.077

Side (R/L) 29/28 36/29 0.619

SD: Standard Deviation; Min: Minimum; Max: Maximum;  F: Female; M: Male; R: Right; L: Left

Table 2: Summary of mean clinical parameters

Group 1 (PFN)
Mean±SD

Group 2 (DHS)
Mean±SD

P value

Duration of surgery (min) 90.3±19 107.1±26 <0.001

Estimated blood loss (ml) 361±79 535±90 0.03

Duration of hospital stay, (day) 6.62±1.8 7.5±3 0.165

Post-operative complications, (%) 9.5 8.3 0.83

Mortality, (%) 73.6 67.6 0.469

Time to unassisted mobilization 32.17±6.39 32.78±5.39 0.93

Mean total hospital costs when 
the implant costs are excluded

1546.86±444.2 1508.59±444.21 0.828

Femoralneck-shaft angle, (º) 132.5±4.2 133.6±3.1 0.83

AP tip apex distance, (mm) 10.3±2.7 11.8±3.2 0.69

Lateral tip apex distance, (mm) 9.9±1.9 10.4±3.7 0.87

SD: Standard deviation; min: minute; ml: mililiter; mm: milimeter; USD: United Stade Dollars
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HOOS, WOMAC scores to perform a functional evalua-
tion. Bone quality of patients were not investigated which 
effect the bone union and radiological parameters. Last-
ly, other factors affecting mortality, such as chronic ste-
roid use, sarcopenia, and cancer were not investigated. 
The main strength of this study was to provide a solution 
for the controversy in the literature in terms of the ideal 
management strategy of sIFFs by underlining that DHS 
was a more cost-effective method of treatment. However, 
it should also be highlighted that unstable IFFs were di-
agnosed more frequently in older patients as compared 
to stable IFFs, while intramedullary nailing was consid-
ered as the gold standard for the management of unsta-
ble IFFs for its biomechanical properties (17-20). To con-
fer a better understanding about the optimal treatment 
of stable IFFs, large prospective randomized studies are 
needed.

The present study concluded that, for stable IFFs, fixation 
with dynamic hip screw versus proximal femoral nail had 
no significant difference with regard to duration of hospi-
tal stays, rates of post-operative complications and mor-
tality and time until unassisted mobilization, while both 
groups were noted to have similar radiographic results. 
Within 40 years following surgery, the two treatment 
modalities have similar effective to maintain stability for 
patients with this fracture pattern and complication rate 
(19-22). However, PFN have lower duration of operation 
and blood loss than DHS.
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