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Comparison of Intramedullary and Extramedullary 
Fixation of Basicervical Fractures of the Femur in the 
Elderly: A Prospective Randomized Study
Yaşlanan Populasyonda Bazoservikal Femur Kırıklarında İntramedüller ve 
Ekstramedüller Fiksasyonunun Karşılaştırılması: Prospektif Randomize Çalışma

Aim: Basicervical fractures of the femur are a unique type 
of unstable hip fracture, usually treated with sliding hip 
screw (SHS) or cephalomedullary nail (CMN). The aim of this 
randomized, prospective study was to evaluate the outcomes 
and complications of the two different treatment methods, SHS 
and CMN, in the management of basicervical fractures of the 
femur in the elderly osteoporotic bones.

Methods: Patients aged over 65 years, who presented to our 
clinic with basicervical fracture of the femur between January 
2016 and January 2018, were included in the study. The 
permuted block randomization method was used to randomize 
the participants into groups. The patients were allocated to one 
of two groups treated via CMN (n=29) or SHS (n=27). Functional 
and radiological evaluations included mobility score, Harris Hip 
score, modified Barthel index, Singh index, tip-apex distance, and 
fracture settling.

Results: Continuous improvement in the Barthel index was 
seen over the 12-month period in either group (p<0.05). The 
average mobility score was found to be decreased at the 6th 

week follow-up visits in either group (p<0.05). The fracture 
settling measurements in SHS group was higher than in CMN 
group (p<0.01).

Conclusion: The clinical and radiological outcomes of both CMN 
and SHS groups showed no superiority of one technique over 
the other in the treatment of basicervical fractures of the femur. 

Keywords: Basicervical, cervicobasiler, hip, fracture, prospective 
randomized

Amaç: Bazoservikal femur kırıkları genellikle kayan kalça vidası 
(KKV) veya sefalomedüller çivi (SMÇ) ile tedavi edilen dengesiz 
bir kalça kırığı tipidir. Bu randomize prospektif çalışmanın amacı, 
yaşlı osteoporotik kemiklerdeki bazoservikal femur kırıklarının 
tedavisinde kullanılabilen iki farklı tespit yöntemi KKV ve SMÇ’nin 
sonuçlarını ve komplikasyonlarını değerlendirmektir.

Yöntemler: Bu prospektif, randomize çalışmaya Ocak 2016’dan 
Ocak 2018’e kadar bazoservikal femur kırığı olan 65 yaş üstü 
hastalar dahil edildi. Katılımcılar blok randomizasyon yöntemi 
ile gruplara ayrıldı. Hastalar SMÇ (n=28) veya KKV (n=28) 
ile tedavi edilen iki gruba ayrıldı. Fonksiyonel ve radyolojik 
değerlendirmelere mobilite skoru, Harris Kalça skoru, modifiye 
Barthel indeksi, Singh indeksi, tip-apeks mesafesi ve kırık hattında 
çökme mesafesi dahil edildi.

Bulgular: Her iki grupta da Barthel indeksinde 12 aylık dönemde 
sürekli iyileşme görülmüştür (p<0,05). Ortalama mobilite 
skorunun, her iki grupta 6. hafta kontrolünde azaldığı görüldü 
(p<0,05). KKV uygulanan bazoservikal kırıklarda kırık hattındaki 
çökme mesafesinin SMÇ uygulanan gruptan daha yüksek olduğu 
görüldü (p<0,01).

Sonuç: SMÇ ve KKV uygulanan grupların klinik ve radyolojik 
sonuçları, bazoservikal femur kırıkları tedavisinde bir implantın 
diğerine üstünlüğü olmadığını açıkça göstermiştir.

Anahtar Sözcükler: Bazoservikal, servikobaziler, kalça, kırık, 
prospektif randomize
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Introduction
Anatomically, basicervical fractures of the femur are 

intracapsular (1) but biomechanically, they are classified 
as extracapsular (2). Therefore, these fractures have been 
considered to be in the borderline category. However, 
clinically and biomechanically, these fractures behave like 
intertrochanteric hip fractures, which are usually treated 
with sliding hip screw (SHS) or cephalomedullary nail 
(CMN) instead of hemiarthroplasty (2-5). 

Some studies have reported better results with the use 
of SHS in intertrochanteric fracture treatment and others 
have stated that CMN give better results (6-8). However, 
the current approach to the treatment of unstable 
intertrochanteric fractures is the use of CMN (9-11). It 
has been reported that basicervical fractures could also be 
evaluated as unstable fractures (12).

There are very little data in the literature regarding the 
comparison of clinical outcomes of CMN and SHS used in 
basicervical fractures of the femur (10). There have been 
several studies of the biomechanical properties of CMN 
and SHS, which have not shown any clear superiority of 
either implant in the treatment of these fractures (4,9,13). 
The objective of this randomized, prospective study was 
to evaluate the rate of basicervical fractures of the femur 
and to compare outcomes and complications of the two 
different treatment methods of SHS and CMN. 

Methods

Study Design

Approval for the study was granted by the Local 
Ethics Review Board of Dr. Lütfi Kırdar Training and 
Research Hospital and all the procedures were performed 
in accordance with the principles of the Declaration of 
Helsinki (1964). The study was registered at ClinicalTrials.
gov (NCT04240743). Patients with a basicervical femur 
fracture were identified on admission to the emergency 
department of our tertiary hospital from January 2016 to 
January 2018. Patients, who were scheduled for surgery, 
met the inclusion criteria and provided written informed 
consent, were included in the study.

The patients were randomly allocated to a study 
group by permuted blocks of randomly mixed sizes and 
stratification according to the type of surgery (CMN or 
SHS). Randomization was applied using pre-prepared 
randomization cards, which were placed in opaque, 
sealed envelopes and given to the surgeons to open just 
prior to surgery, and the designated procedure was then 
performed. 

Preoperative Assessment

Eligible patients were prospectively enrolled over a 
two-year period. The inclusion criteria were a basicervical 

fracture, age ≥65 year, an isolated fracture, ability to walk 
independently (with or without an aid) before fracture, 
and a fracture that had occurred less than one week 
prior to admission. The exclusion criteria were a history of 
ipsilateral femoral fracture, a fracture due to malignancy, 
limited life expectancy due to medical comorbidities, any 
contraindication to surgery, diagnosed dementia, or any 
other traumatic fracture on admission.

Surgical Procedure

Closed reduction of the fracture was performed 
under fluoroscopic guidance on a traction table. Then the 
relevant surgical procedure was applied for implantation 
of CMN or SHS. Two senior surgeons (E.E, G.B.) with more 
than 10 years of surgical experience in treating basicervical 
fractures of the femur were familiar with both surgical 
techniques.

Cephalomedullary Nail Technique

For patients in the CMN group (Figure 1), an incision 
was made in the gluteal area from the tip of the greater 
trochanter in proximal orientation. A guidewire was 
placed into the medullary canal from slightly medial to 
the exact tip of the greater trochanter. The entry point 
of the greater trochanter and proximal medullary canal 
were reamed. The CMN was then inserted and fixed to 
the femoral head with a two lag screws. The nail was then 
locked distally using a guide arm. These CMNs were not 
locked proximally to maintain dynamization and to allow 
compression across the basicervical fracture line. In this 

Figure 1. Anteroposterior X-ray view of a 72-year-old female 
patient showing a basicervical femur fracture of the right hip 
(A). A postoperative 6th month anteroposterior X-ray view of 
the same patient undergoing insertion of CMN fixation of an 
osteoporotic basicervical femoral fracture of the right hip (B)
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study, all patients were treated with short nails (Profin®, 
TST). 

Sliding Hip Screw Technique

For patients in the SHS group (Figure 2), a lateral 
incision was made over the lateral proximal aspect of the 
femur. Under fluoroscopic guidance, the lag screw was 
placed centrally in the femoral head over the guidewire. A 
side plate with three holes was then attached to the hip 
screw (DHS plate, TST).

Postoperative Follow-up

Postoperatively, all patients were allowed immediate 
weight-bearing as tolerated, regardless of the method 
of fixation. All patients were followed up clinically and 
radiologically for a period of 12 months. The clinical and 
radiological evaluations were performed immediately 
postoperatively, then at 6 weeks, 3, 6 and 12 months.

Functional outcomes were evaluated with a Mobility 
score (range: 0-9) (14), and the Harris Hip score (15). 
Functional independence in daily living (10 basic activities 
of daily living) was evaluated with the modified Barthel 
index (range: 0-100) (16). The clinical follow-up evaluations 
were performed by two independent orthopaedic surgeons 
who had access to all the patients’ files and documents. 
They were also blinded to the preceded treatment.

The Singh index was used to grade preoperative 
osteoporosis in the contralateral proximal femur from 
anteroposterior (AP) radiographs (17,18). AP and lateral 
radiographs were evaluated for any change in implant 
position, using the tip-apex distance, and fracture settling 
(19,20). The quality of reduction was evaluated on the 
postoperative radiographs, and graded as good (<10˚ 
varus/valgus and/or ante- or retroversion), acceptable (5-

10˚ varus/valgus and/or ante- or retroversion), or poor 
(>10˚ varus/valgus and/or ante-or retro- version) (21). The 
radiographic evaluation was performed by two different 
independent orthopaedic surgeons.

Data Management

The convenient clinical and radiological data were 
collected. The data were entered into a Microsoft Office 
Excel sheet. All participants in the study were assigned 
a four-digit number and the radiographs were placed in 
digital folders. No personal data on the individual patients 
was transmitted.

Statistical Analysis

The statistical analysis was performed using the SPSS 
for Windows (SPSS Inc, Chicago, Illinois). Odds ratios and 
means were compared between the groups, with 95% 
confidence intervals and a p value of less than 0.05 was 
considered statistically significant. 

In order to calculate the sample size, a comparison 
of proportions method was used. A total sample size 
of 100 patients was calculated to show a difference on 
the order of 25% between the treatment groups at 12 
months follow-up, with 80% power and 5% significance 
level. Twenty-five percent was the predicted difference in 
functional and radiological outcomes between the two 
fixation methods, and based on the previous unit data, an 
attrition rate of 10% was assumed.

Results
A total of 64 patients, who met the inclusion and 

exclusion criteria, and were willing to participate, were 
included in the study. The flow diagram of the study 
according to the Consolidated Standards of Reporting 
Trials 2010 is presented in Figure 3 (22). Registration in 
the study was terminated when the planned sample size 
was reached. Of the 64 patients, 32 were treated with 
SHS and 32 with CMN. Eight patients, who did not attend 
the 12-month follow-up examination, were excluded as 
clinical information was not available. The reasons for 
loss to follow-up were mortality in six (unrelated to hip 
surgery) and non-attendance at the final follow-up in two. 
Thus, final evaluation was made of 56 patients. Implant 
removal/revision surgery was not required in any patient 
during the study period. 

The total 56 patients comprised 13 male and 14 
female patients in the SHS group, and 15 male and 14 
female patients in the CMN group, with a mean overall 
age of 80.75±7.54 years. The detailed distributions of 
preoperative features are given in Table 1.

The average tip-apex distance was 19.2 mm in the 
CMN group and 17.9 mm in the SHS group. A statistically 
significant difference was found between tip-apex distance 

Figure 2. Anteroposterior X-ray view of a 66-year-old female 
patient showing a basicervical femur fracture of the right hip 
(A). A postoperative 6th month anteroposterior X-ray view of the 
same patient undergoing insertion of a SHS (B)
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measurements according to the implant type (p<0.05); the 
tip-apex distances in patients who underwent CMN were 
longer than in the SHS group. There was a loss of neck 
length (fracture settling) in both groups of average 10.6 
mm in the SHS group and 6.7 mm in the CMN group. A 
statistically significant difference was found between the 
fracture settling measurements according to the implant 
type (p<0.01); the measurements of SHS were higher 
than those of CMN. Fracture settling was determined in 
the first 6 weeks postoperatively but not thereafter.

The average Singh grade was 4 in the SHS group 
and 3.9 in the CMN group. Moderate or poor quality of 
reduction was determined in 22.2% of patients in the SHS 
group and in 13.9% of patients in the CMN group. 

The pre-fracture Modified Barthel index was 94.5 in the 
SHS group and 93.0 in the CMN group, with no significant 
difference determined between the groups. The index 
was applied at every visit. Continuous improvement in the 
Barthel index was seen over the 12-month period, but the 
index did not return to pre-fracture values in either group 
(p<0.05). No difference was determined in Barthel index 

values between the groups at any of the measured time 
points. The average mobility score decreased from 8.4 
points to 6.0 in the SHS group and from 8.5 points to 7.1 
in the CMN group at the 6th week follow-up visit. These 
values were considered statistically significant (p<0.05). 
The average Harris Hip score of all the patients was 
70.59±9.50. The preoperative Harris score was regained 
in the post-operative 3rd month by 40% of patients and 
by 80% at the final follow-up (12 months). The detailed 
distributions of functional and radiological outcomes are 
given in Table 2.

In one patient of the SHS group, implant cut-out 
developed despite adequate initial reduction and implant 
position. No implant cut-out was seen in the CMN group. 
No surgery-related infections or wound complications 
developed in any patient in this study.

Discussion
Proximal femoral fractures are one of the most 

commonly treated conditions by orthopaedic trauma 
surgeons. However, one of the least encountered fractures 

Figure 3. Consolidated Standarts of Reporting Trials (CONSORT) 2010 flow diagram depicting fracture allotment in both groups

CMN: Cephalomedullary nail, SHS: Sliding hip screw, n: Number of the patients
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is basicervical fracture. These relatively rare fractures 
account for 1.8%-3.5% of all proximal femur fractures 
(2,4,23). In a 2-year period, 2207 patients were treated 
for proximal femur fractures in our institution and only 
2.9% (n=64) had real basicervical fractures. This finding is 
comparable with the data of previous studies.

Many implants have been used to reconstruct the hip 
anatomy after basicervical fractures (10,24-26). Fixation 
of basicervical fractures is difficult, because of the unique 
nature of the anatomy and the best fixation implants 
are probably fixed-angle implants, such as SHS and CMN 
(24,27).

For many types of hip fractures, SHS is the preferred 
implant. Some authors have stated that a basicervical 
fracture should be treated as an extra-capsular fracture and 
they have recommended osteosynthesis with SHS (26,28). 

However, others have suggested that SHS alone would 
not provide sufficient rotational stability and it would be 
necessary to apply a derotation screw (26,29). Saarenpää 
et al. (2) retrospectively reviewed 1624 hip fractures in an 
8-year period and found 30 (1.8%) basicervical fractures, 
of which 16 were treated as intracapsular hip fractures 
and 14 as extracapsular. The authors reported that when 
treated with SHS (like an extracapsular hip fracture), 
better results were obtained than with hemiarthroplasty 
(like an intracapsular hip fracture). However, some authors 
have stated that basicervical fractures were unstable 
extracapsular fractures and could show good outcomes 
when treated with CMN (30,31).

Statistically, modified Barthel index, Mobility score and 
Harris Hip score would seem to be age- and time-dependent, 
independent of other parameters and implant type.

Table 1. Distributions of preoperative features

SHS
n=27 (48.2%)

CMN
n=29 (51.8%)

p

Age (year) Min-Max (median) 66-96 (81) 66-92 (81) a0.545

Av. ± SD 80.11±8.23 81.34±6.92 -

Gender Female 16 (59.3) 14 (48.3) c0.410

Male 11 (40.7) 15 (51.7) -

Singh index Min-Max (median) 2-6 (4) 1-6 (4) a0.594

Av. ± SD 4.07±1.07 3.90±1.37 -

Av ± SD 93.15±5.57 92.41±6.63 -

Side Right 16 (59.3) 15 (51.7) c0.571

Left 11 (40.7) 14 (48.3) -

Time interval between trauma to 
operation (day)

Min-max (median) 2-12 (5) 2-17 (5) b0.823

Av. ± SD 5.37±2.80 5.76±3.47 -

SHS: Sliding hip screw, CMN: Cephalomedullary nail, Min-max: Minimum-maximum; Av. + SD: Average + standart deviation, n: Number
aStudent’s t-test, bMann-Whitney U test, cPearson chi-square test, dFisher Freeman Halton test, *p<0.05, **p<0.01

Table 2. Distributions of functional and radiological outcomes

SHS
n=27 (48.2%)

CMN
n=29 (51.8%)

p

Harris Hip score Min-max (median) 61-93 (68) 60-96 (68) b0.621

Av. ± SD 70.81±8.99 70.38±10.10 -

Barthel index Min-max (median) 80-100 (95) 80-100 (95) a0.657

Av. ± SD 93.15±5.57 92.41±6.63 -

Tip-apex distance (mm) Min-max (median) 14-22 (17) 16-23 (19) a0.010*

Av. ± SD 17.85±1.99 19.21±1.78 -

Fracture settling (mm) Min-max (median) 7-14 (10) 1-5 (3) b0.001**

Av. ± SD 10.63±2.20 3.07±1.19 -

Reduction quality Poor 2 (7.4) 1 (3.5) d0.664

Acceptable 4 (14.8) 3 (10.3) -

Good 21 (77.8) 25 (86.2) -

SHS: Sliding hip screw, CMN: Cephalomedullary nail, Min-max: Minimum-maximum; Av. + SD: Average + standart deviation, n: Number
aStudent’s t-test, bMann-Whitney U test, cPearson chi-square test, dFisher Freeman Halton test, *p<0.05, **p<0.01
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The results of this study showed that treatment with 
CMN (average fracture settling 6.7 mm) caused significantly 
less femoral neck shortening, with almost 5 mm more 
shortening in the SHS group (average fracture settling 10.6 
mm). However, this finding was not significantly correlated 
with any functional impairment in this study. Reindl et al. 
(20) reported similar results for unstable intertrochanteric 
fractures in a comparison between CMN and SHS.

A serious complication of these fractures is implant 
cut-out, for reasons including low bone density, unstable 
fracture, and insufficient reduction (32). Although the 
average Singh index value was 3.98±1.23 in the current 
study patients, no serious collapse or complications were 
detected. Furthermore, no implant cut-out or protrusion 
occurred in any patient. There was no significant difference 
between the SHS and CMN groups in respect of the Singh 
index and fracture settling.

Early post-operative mobilization of patients after hip 
fractures is fundamental to enable a return to normal life 
and to prevent medical complications (33). All the patients 
in the current study were mobilized on postoperative day 
1 and weight-bearing was allowed as tolerated. Although 
radiological fracture healing was seen at mean 10 weeks in 
all patients, clinical healing was achieved in mean 6 weeks. 
There were no cases of implant cut-out, peri-implant femur 
fracture, and no wound site infections, despite weight-
bearing permitted in the early post-operative period.

Study Limitation

The main limitation of this study was the loss of study 
participants, primarily because of mortality of almost 10% 
(n=6/64) within the first year after hip fracture, and a further 
two patients did not attend the last 2 follow-up visits. Another 
important limitation was the limited number of patients that 
preclude any definite conclusions being made.

Conclusion
The results of the current study regarding basicervical 

fracture treatment do not clearly favor one implant over 
another. CMN resulted in significantly less shortening 
across the fracture site compared to SHS, but this did 
not show any significant difference in the extremity or 
general function as measured with the Harris Hip score, 
Barthel index and mobility score. It can be considered 
that basicervical fractures should be classified as unstable 
intertrochanteric fractures, not as femoral neck fractures, 
as in the AO classification, because of the implants used 
and the nature of the fracture in response to treatment.
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