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AMAÇ
Bu çalışmanın amacı, perkütan kanüle vida veya dinamik 
kalça vidası (DKV) ile tedavi edilen femur boyun kırıklı 
hastaların kaynama süresi, fonksiyonel sonuçlar ve komp-
likasyonlar açısından karşılaştırılmasıdır.

GEREÇ VE YÖNTEM
Ağustos 1999 ile Ekim 2003 tarihleri arasında femur bo-
yun kırığı bulunan altmış altı hasta perkütan kanüle vida 
(n=33) veya DKV (n=33) ile tedavi edildi. Fonksiyonel so-
nuçlar Harris kalça skoru ile değerlendirildi. Çalışmada ay-
rıca kayanama süreleri, kanama miktarı ve komplikasyon 
oranı ölçüldü.

BULGULAR
Kaynama süreleri ve fonksiyonel sonuçlar açısından iki 
grup arasında anlamlı fark bulunmadı. Avasküler nekroz 
riski en çok kırığın kayma miktarı ile ilişkili bulundu. Per-
kütan kanüle vida uygulanan grupta ameliyat süresi ve ka-
nama miktarı anlamlı olarak daha düşük bulundu.

SONUÇ
Kayanama süresi ve fonksiyonel sonuç açısından perkütan 
kanüle vida ve DKV uygulamarının birbirlerine üstünlü-
ğü bulunmamaktadır. Avasküler nekroz riski kırığın kay-
ma miktarı ile ilişkilidir. Bununla birlikte aynı kayma mik-
tarı bulunan hastlarda iki tekniğin birbirleri ile karşılaş-
tırılması için prospektif randomize bir çalışma gereksini-
mi vardır.
Anahtar Sözcükler: Dinamik kalça vidası; femur boyun kırığı; per-
kütan; kanüle vida.

BACKGROUND
The purpose of this study was to compare the period of 
union, functional outcomes and complications of patients 
with femoral neck fracture treated with percutaneous can-
nulated screws versus dynamic hip screw (DHS).

METHODS
Sixty-six patients with femoral neck fracture were treated 
with percutaneous cannulated screws (n=33) or with DHS 
(n=33) between August 1999 and October 2003. Functional 
outcome was measured using Harris Hip Score, and period 
of union, amount of bleeding and complications were also 
recorded.

RESULTS
The period of union and functional outcomes were not 
different between the two groups. Risk of avascular 
necrosis (AVN) was associated mainly with the grade of 
fracture displacement. In the percutaneous cannulated 
screw group, duration of surgery was shorter and blood loss 
was less than in the other group.

CONCLUSION
There was no superiority between cannulated screws and 
DHS according to union times and functional results. Risk 
of AVN is related to the degree of displacement. However, 
a prospective randomized study is needed to determine the 
outcome of each technique for patients suffering similar 
displacement rates.
Key Words: Dynamic hip screw; fractures of the femoral neck; 
percutaneous; cannulated screw.
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The incidence of proximal femoral fractures tends 
to increase among the elderly as mean lifespan con-
tinues to increase. Increases in high-energy traffic ac-
cidents and popularization of extreme sports that exert 
limits make the young population also prone to such 
fractures.[1-6] One percent of all fractures occur around 
the femoral neck.[7] These fractures most commonly 
occur in individuals over 50 years of age.[8] Approxi-
mately 2-3% of femoral neck fractures occur in the 
population below 50 years of age.[9] Due to the distin-
guished arterial nutrition of the femoral head, avascu-
lar necrosis (AVN) is a common complication follow-
ing these fractures.[10,11] 

Early anatomical reduction and stable fixation pre-
vent complications like AVN of the femoral head and 
non-union, especially in young patients.[6,8,12] Direct 
or indirect stress may cause femoral neck fractures.
[7] In the indirect mechanism, fracture may occur due 
to the leaning of the femoral head against the acetabu-
lum, with the effect of fourth forces when the thigh is 
in abduction. Falling on the greater trochanter when 
the thigh is in semi-flexion may cause fractures of the 
femoral neck by indirect forces.[13]

In this study, we retrospectively evaluated the ear-
ly-mid-term results of femoral neck fractures surgical-
ly treated by internal fixation with either percutaneous 
cannulated screws or dynamic hip screw (DHS).

MATERIALS AND METHODS
Sixty-six patients (31 female, 35 male) with femo-

ral neck fractures who were treated surgically with ei-
ther percutaneous cannulated screws or DHS between 
August 1999 and October 2003 in our institution were 
enrolled in this retrospective study. The presence of 
multiple fractures, associated chest, abdominal or 
head injuries, and concurrent systemic diseases such 
as chronic renal failure, rheumatoid arthritis, systemic 
lupus erythematosus and malignancy were regarded 
as the exclusion criteria to this particular study. The 

patients were grouped according to the internal fixa-
tion devices used. Thirty-three patients operated with 
cannulated screws were regarded as Group I and 33 
patients operated with DHS as Group II. The mean 
age of the patients at the time of surgery was 45 years 
(range: 18-68) in Group I and 46 years (range: 25-67) 
in Group II. According to the Garden’s classification, 
28 patients were type I, 20 were type II, 16 type III, 
and 2 were type IV (Fig. 1).

All patients received intravenous cefazolin sodium 
(1 g) and gentamicin sulfate (80 mg) before the opera-
tion and for three days after surgery. Low molecular 
weight heparin was administered to prevent deep vein 
thrombosis before the surgery and was continued for 
21 days after surgery. Under regional or general anes-
thesia, closed hip reduction was ensured for patients in 
Group I under sterile conditions in the supine position 
followed by percutaneous fixation with three 7.3 mm 
cannulated screws. The first screw was applied infe-
riorly in the femoral neck, the second screw near the 
posterior cortex and the third in the anterior side of 
the femoral neck; all screws were in parallel position 
(Figures 2, 3).[14,15]

66 Ocak - January 2012

Type 1
22
6

0

5

10

15

20

25
Group I (n=33)
Group II (n=33)

Group I
Group II

Type 2
8
12

Type 3
3
13

Type 4
0
2

Fig. 1.	 Distribution of fracture types in Groups I and II.

Fig. 2.	 Steps of cannulated screw application. Fig. 3.	 Pre- and postoperative direct radiographs of a patient 
treated with cannulated screws.
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The proximal femur was exposed through the lat-
eral approach in patients of Group II in the supine po-
sition. After fracture reduction under C-arm control 
without capsulotomy, fixation was achieved by DHS 
as in the original technique. One spongiosa screw was 
inserted as an anti-rotation screw (Fig. 4). 

Operation times, amount of bleeding and need for 
transfusion in all patients were recorded. All patients 
were mobilized in the first day after the operation, with-
out weight- bearing on the operated hip using crutch-
es or walker. When follow-up radiographs showed 
sufficient healing and a pain-free hip was achieved 
clinically, patients were permitted controlled partial 
weight-bearing initially and full weight-bearing later, 
using crutches for four months. Patients were called 
for radiological follow-up and physical examination 
postoperatively in the 1st, 3rd, 6th, and 12th months 
and once a year thereafter. The scoring system of 
Pennsylvania University[16] and Garden Alignment In-
dex[17] were utilized for radiological evaluation. Func-
tional results were calculated by Harris Hip Score.[18] 
For statistical comparison of groups, Student’s t-test 
was used for parametric dispersions and Mann-Whit-
ney U test, Fisher’s exact test and chi-square test for 
nonparametric dispersions.

RESULTS
There was no significant difference statistically 

between operation times, blood loss during surgery, 
non-union rates, malalignments, AVN occurrence, 
and Harris Hip Scores of groups according to age and 
gender properties (p>0.05). Mean follow-up time was 
33.6 months (range: 7-57) for all patients, 34.5 months 
(range: 7-57) for Group I, and 32.6 months (range: 88-
53) for Group II. The mechanisms of injury were clas-
sified as outdoor fall, indoor fall, fall from a height, 
fall from stairs, crush injury, traffic accident inside ve-
hicle, and traffic accident outside vehicle, and they are 
summarized in Fig. 5.

According to Garden’s classification, 66.7% of pa-
tients in Group I were type I, while 39.3% and 36.3% 
of patients in Group II were type III and type II, re-
spectively (Fig. 1). When the relationship between 
mechanism of injury and fracture type was evaluat-
ed, type I fractures were seen more frequently after 
a fall on stairs in both groups (p<0.005). Mean pre-
operative durations were 101 23 hours (range: 1-120) 
in Group I, and 41 hours (range: 6-240) in Group II. 
Mean preoperative duration as a variable did not cause 
any significant difference between groups statisti-
cally according to the occurrence of AVN (p>0.05). 
Mean operation time was 46 minutes (range: 15-60) 
in Group I and 95 minutes (range: 50-240) in Group 
II. There was a significant difference between groups 
according to operation times (p<0.001). The amount 
of bleeding during the operation was 168 cc (range: 
50-110) in Group I and 653 cc (range: 250-1120) in 
Group II. There was a statistically significant differ-
ence between groups according to blood loss dur-
ing surgery (p<0.001). The mean healing time was 
4 months (range: 3-5.1). The union rate was 97% in 
Group I and 91% in Group II. These rates did not re-
veal any significant difference statistically (p>0.05). 
In Group I, evaluation of early and late complications 
revealed superficial wound infection of the incision 
site in 1 patient, a broken screw in 2 patients, and non-
union in 1 patient. Repeated trauma was detected in 
the postoperative second month in 2 patients who had 
broken cannulated screws. In these patients, fixation 
was revised with DHS. Union was achieved in both 
patients at the 6th month. For the patient who had 
non-union, cannulated screws were removed in the 8th 
month and Dickson[19] geometric osteotomy and fixa-
tion with DHS were performed. Union was achieved 
five months after the second operation in this patient. 
In Group II, 6 patients had various complications: 
deep vein thrombosis (1 patient), implant failure (2 pa-
tients), and non-union (3 patients). After consultation 
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Fig. 4.	 Pre- and postoperative direct radiographs of a patient 
treated with DHS.
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Fig. 5.	 Mechanisms of injury of patients in Groups I and II.
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with the Cardiovascular Surgery Department, proper 
medical treatment was begun for deep vein thrombosis 
of the patient. Implant failure occurred because of ear-
ly uncontrolled weight-bearing in 2 patients. The one 
who had loosening of the compression screw was tak-
en to the operating room and the screw was tightened. 
In the other patient, loosening of the plate screw and 
loss of reduction were detected. In this patient, Dick-
son[19] geometric osteotomy and fixation with DHS 
were performed. Union was achieved four months 
after the second operation. Non-union was detected 
in 3 patients. Hemiarthroplasty was performed for a 
64–year-old patient in whom non-union was detected 
eight months after the first operation. In the second 
patient, autogenous grafting was done, and in the last 
patient, Dickson[19] geometric osteotomy and fixation 
with DHS were performed. The grafted fracture united 
in two months and the other in five months. According 
to these complication rates, there was no statistically 
significant difference between groups (p>0.05). When 
AVN rates were evaluated, stage II or more advanced 
AVN was detected in 18% of patients in Group I and 
in 30% of patients in Group II. Patients who had this 
complication were operated 14 hours (range: 2-48) af-
ter the trauma in Group I and 20 hours (range: 8-48) 
after the trauma in Group II. Among these patients, 
fracture types according to Garden’s classification sys-
tem were as follows: in Group I, 1 patient type I, 2 
patients type II and 3 patients type III, and in Group II, 
1 patient type II, 1 patient type IV and 8 patients type 
III. Mean time for diagnosis of AVN was 13 months 
(range: 9-21) in Group I and 8.6 months (range: 6-13) 
in Group II. Implants were removed in all patients of 
both groups who had a diagnosed AVN. Variables of 
age, gender, mechanism of injury, side of the fracture, 
American Society of Anesthesiologists (ASA) score, 
and preoperative waiting time did not cause any sta-
tistically significant difference between groups ac-
cording to the occurrence of AVN (p>0.05). When the 
relationship between fracture type and occurrence of 
AVN was investigated, AVN frequency was greater in 
displaced fractures in both groups (p<0.001). When 
radiological results were evaluated, Garden Align-
ment Index[17] was 162° (range: 155°-170°) in Group 
I and 163° (range: 155°-170°) in Group II, and there 
was no significant difference between groups accord-
ing to malalignment statistically (p>0.05). Evaluation 
of functional results according 151 to Harris[18] criteria 
revealed 91% excellent and good results, 6% fair and 
3% bad results in Group I. Mean Harris[18] Hip Score 
in this group was 91 (range: 65-100). In Group II, the 
proportion of excellent and good results was 85% and 
of fair results 15%, and the mean Harris[18] Hip Score 
was 90 (range: 75-99). The patient with a bad result in 
Group I was known to have a broken screw and revi-
sion surgery with DHS; 2 patients with fair results in 

Group I were complicated by AVN. In Group II, 1 of 
5 patients with a fair result was re-operated because 
of non-union and the other 4 had AVN. There was no 
significant difference between groups statistically ac-
cording to functional results (p>0.05).

DISCUSSION
The main aim in the treatment of a femoral neck 

fracture is to facilitate a patient’s return to his normal 
activities as soon as possible. Internal fixation of these 
fractures is more important than arthroplasties today, 
because the patient’s native bone tissue is used and 
low costs are achieved.[6,20-25] While selecting a treat-
ment method for these fractures, determination of 
the patient’s physiological and chronological age is 
important along with determination of fracture type. 
Femoral neck fractures in the young population must 
be treated immediately and internal fixation must be 
performed after closed reduction.[26-29] In the elderly, 
sufficient bone stock is needed for internal fixation, 
and functional status before fracture must be kept in 
mind to select a treatment method.[6,22,30,31] Various 
types of fixation devices are reported for stabilization 
of femoral neck fractures.[32] The most important fac-
tor in selecting an implant is that it uses a minimally 
invasive technique and protects the vascular supply of 
the femoral head by preventing additional soft tissue 
injury. The implants that fit these criteria are cannu-
lated screws and DHS, which we used in our study.
[15,22,33,34] As Garden classification is based on displace-
ment of the 176 fractures, it has a strong effect on de-
cision-making about the treatment option and progno-
sis.[35,36] In both groups, type I fractures were detected 
frequently after falling on stairs and the relationship 
was significant statistically (p<0.05). When evaluated 
according to the mechanism of injury, we think that 
undisplaced impaction fractures occur when the lat-
eral side of the hip hits the edge of the stair during the 
fall. Our study revealed a difference between groups 
regarding operation times (p<0.001). In Group I, ap-
plication of percutaneous screws lasted 46 minutes 
(range: 15-60). In Group II, the duration of DHS appli-
cation was 95 minutes (range: 50-140). The percutane-
ous cannulated screw fixation method, which has lower 
operation times, also shortens anesthesia time and pre-
vents the possible complications of anesthesia. Blood 
loss during cannulated screw fixation in Group I was 
lower than in the other group in which DHS was ap-
plied (p<0.001). It was also reported by Swiontkows-
ki and Winquist[37] that use of cannulated screws for 
femoral neck fractures causes lower blood loss during 
operation. Madsen et al.[38] reported that application of 
DHS for these fractures causes prolonged operation 
and more blood loss, which supports the results of our 
study. In our study, there was no difference between 
groups according to occurrence of AVN (p>0.05), and 
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this complication was seen more in displaced frac-
tures in both groups (p>0.05). Swiontkowski et al.[26] 
reported AVN rates of 20% in femoral neck fractures 
treated by cannulated screws, and they emphasized 
that this complication occurred in displaced fractures 
more frequently. This proportion is similar in Group I 
in our study, at 18%. However, there are studies that 
report 8-16% AVN in similar type of fractures.[5,30,39-41] 
Barnes et al.[8] reported an AVN rate of 22% and Ort 
et al.[42] reported an AVN rate of 24% in femoral neck 
fractures treated by DHS. We found higher rates (30% 
in our Group II patients with DHS), which may have 
been caused by selection bias. Zuckerman et al.[43] re-
ported that this complication 201 will occur at an 11% 
lower rate in patients who are operated in the first 48 
hours, regardless of the fixation technique used. Mean 
union time of all fractures was four months. Unlike 
our results, Shih and Wang[44] reported a union time 
of six months in 121 patients with a mean age of 36.8. 
Rodriquez[45] reported a 95% union rate after fixation 
with cannulated screws, and Ort et al.[42] reported a 
90.4% union rate after fixation of femoral neck frac-
tures with DHS. Similarly, we found union rates of 
97% and 91% in Groups I and II, respectively. We did 
not find any difference between groups according to 
union problems in our study (p>0.05). Non-union rates 
were 3% and 9% in Groups I and II, respectively. We 
think that the difference is a result of more displaced 
fractures scheduled in Group II rather than the fixation 
method used. The study of Frandsen et al.[46] supports 
our opinion, in that they found non-union problems 
more frequent in displaced fractures. As a result, the 
first choice of treatment for fractures of the femoral 
neck in young adults and older patients with good 
bone quality is anatomical reduction; internal fixation, 
cannulated screws and DHS show no superiority ac-
cording to union times and functional results. Risk of 
AVN is related to the degree of displacement. Blood 
loss was significantly lower in Group I patients, as the 
cannulated screws were applied percutaneously. How-
ever, the decision of hardware to be implanted should 
be based on the anatomical features of the fracture and 
biomechanics. In Group II patients, DHS was applied 
through a longer incision and the operation time was 
longer. This may explain the difference between the 
two groups in terms of blood loss. However, a pro-
spective randomized study is needed to determine the 
outcome of each technique for patients suffering simi-
lar displacement rates.
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