
Page 1/12

Comparison of Clinical Outcomes Between
Cephalomedullary Nails and Dynamic Hip Screws
for Basicervical Proximal Femoral Fractures
Zhen Jian 

Shanghai Pudong Hospital
Tao Lv 

Shanghai Pudong Hospital
Rongguang Ao 

Shanghai Pudong Hospital
Xinhua Jiang 

Shanghai Pudong Hospital
Jianhua Zhou 

Shanghai Pudong Hospital
Baoqing Yu  (  jianzhen21@126.com )

Shanghai Pudong Hospital

Research article

Keywords: Basicervical fractures, cephalomedullary nails, dynamic hip screws, Harris hip score

Posted Date: July 24th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-37367/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-37367/v1
mailto:jianzhen21@126.com
https://doi.org/10.21203/rs.3.rs-37367/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/12

Abstract
Background Basicervical proximal femoral fractures have greater biomechanical instability and higher
incidence of implant-related complications than other types of proximal femoral fractures. The present
retrospective study was performed to �nd a proper �xation treating basicervical proximal femoral
fractures by a comparation of clinical outcomes between cephalomedullary nails and dynamic hip
screws, and introduce our experience in surgical tricks and perioperative management.

Methods Between January 2015 and December 2018, 821 patients aged 60 years or older suffering from
a proximal femoral fracture and receive internal �xation surgery were reviewed. 25 patients of
basicervical femoral fractures were included in the study according to inclusion and exclusion criteria. 7
patients were treated with a DHS, 18 with the CMN. Relevant operational data and clinical evaluation
were collected.

Results Reduction qualities of 6 patients were good (85.7%), 1 were acceptable (14.3%) in DHS Group and
14 of the 18 patients were good (77.8%), 4 were acceptable (22.2%) in CMN Group. The mean TAD in DHS
Group of was 17.4 mm while 20.3 mm in CMN Group. Bone union had been achieved 19.9 weeks in DHS
Group and 17.8 weeks in CMN Group. The mean Harris score at the �nal follow up was 83.9, 84.4
respectively in DHS and CMN Group with no signi�cant difference.

Conclusions DHS was not inferior for the treatment of basicervical proximal femoral fractures compared
to CMNs with blade type or two integrated screw type. When applied properly, both CMNs with blade type
or two integrated screw type and DHS can achieve satis�ed prognosis. Our unique experiences included
anatomic reduction during surgery, anti-osteoporosis treatment and prolonged weight-bearing time.

Background
Proximal femoral fractures are common seen in clinic which is estimated to exceed 6.3 mn per year
worldwide by 2050 [1, 2] and are commonly encountered among the elderly with high morbidity and
mortality. With longer life expectancy increases, elderly patient always suffers osteopenia or even
osteoporosis, resulting in reduced bone strength[3, 4]. Additionally, elder patients often accompany
cardiovascular diseases, metabolic disease, lung diseases, and liver diseases. All can lead to a higher risk
of fracture and postoperative complications[3–5].

Proximal femoral fractures are evenly divided into intertrochanteric and femoral neck fractures, and
approximately 1.8–4.5% involves basicervical area[6–8]. As a special type of femoral neck fracture, the
de�nition of basicervical proximal femoral fractures remains debates. According to anatomic location of
the fracture, Parker[9] de�nes it as a fracture in which the fracture line runs along the anterior inferior
attachment of hip joint capsule while Blair[10] as the fracture line moves through the junction region
between the femoral neck and the intertrochanter. Based on X-ray images, Watson et al[11] de�ned the
basicervical fractures more precisely as a 2-part fracture occurring at the base of femoral neck that was
medial to the intertrochanteric line and exiting above the lesser trochanter but is more lateral than a
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classic transcervical fracture. Basicervical proximal femoral fractures were specially included with 31B3
in AO fracture classi�cation system[12].Due to the special location, it represents an intermediate type
between intracapsular and extracapsular proximal femoral fractures.

These injuries often require operative management given the pain and functional limitations they cause
for the elder patients. However, the basicervical fractures have greater inherent biomechanical instability
and higher risk of implant-related complications than the classic intertrochanteric and femoral neck
fractures. Several studies also have reported con�icting outcomes with different �xation methods of
basicervical fractures. Biometrical studies have proved cephalomedullary nails (CMN) are able to sustain
more cycles of loading and a higher absolute load than dynamic hip screw (DHS) systems[13]. Therefore,
the advances in CMN theoretically can lead to better postoperative outcomes compared with DHS when
treating unstable proximal fractures[14, 12]. In 2016, however, Watson[11] reported an incredible failure
rate of 55% (6 of 11 patients) with intramedullary nails in the treatment of basicervical fractures.

The study summarized our treatment experience in 25 patients of basicervical fractures treated with DHS
or CMN in our institution. One objective of this case series was to �nd a proper �xation treating
basicervical proximal femoral fractures. As most study mainly focus on choices of �xations devices, little
has been paid to reductions quality and perioperative management in elderly patients. Therefore, another
objective of this study was to introduce our experience in surgical tricks and perioperative management.

Methods
Institutional review board approval and patients’ informed consent were obtained for this retrospective
study.

We reviewed radiographs and medical records of 821 patients aged 60 years or older suffering from a
proximal femoral fracture and receive internal �xation surgery between January 2015 and December
2018 at Shanghai Pudong Hospital. Patients were included in our study if radiographs showed a
basicervical peritrochanteric fracture of the proximal part of the femur, de�ned as a 2-part fracture at the
base of the femoral neck that was medial to the intertrochanteric line and exited above the lesser
trochanter but was more lateral than a classic transcervical fracture [11]. Fractures in which the lesser
trochanter was a separate fragment or the fracture line exited distal to the lesser trochanter or out the
lateral cortex of the greater trochanter were excluded. The X-ray �lms were reviewed by one trauma
surgeon from the department of orthopedics and a professional radiology doctor to identify basicervical
proximal femoral fractures. These 32 basicervical fractures patients meeting the requirement were further
con�rmed by CT examination. There were 7 patients excluded in which 2 patients without CT image and
5 involved with greater or lesser trochanter fracture (Fig. 1).

Reduction quality was assessed with the criteria proposed by Baumgaertner et-al[15] according to
immediate postoperative �uoroscopic images, which were graded as good (< 5 varus/valgus and/or
anteversion/retroversion), acceptable (5–10), or poor (> 10). The tip-apex distance (TAD) was measured
on intraoperative �uoroscopic images. TAD is the sum of the distance in millimeters from the tip of the



Page 4/12

lag screw to the apex of the femoral head as measured on an anteroposterior radiograph and that
distance on a lateral radiograph after correction for magni�cation[16].

Postoperatively, anti-osteoporosis treatment was recommended to all patients. Those patients treated
with CMN (Fig. 2, 3) were allowed immediate sitting as tolerated, and partial weight-bearing was indicated
between the 7rd and the 14th postoperative days depending on the degree of reduction, systemic
conditions, and pain. In patients treated with DHS (Fig. 4), active leg exercises on-bed were encouraged as
tolerated, and partial weight-bearing was allowed 4 to 6 weeks after surgery.

Medical record including follow-up record and postoperative radiographs of patients included in the study
series were reviewed by a senior-level resident. The function of the hip joint was evaluated by the
modi�ed Harris Hip Score postoperatively.

Statistical analysis
All continuous data are expressed as means and standard deviations. For statistical analysis, Student's t-
test and Analysis of variance (ANOVA) was used for continuous data while Pearson's Chi-squared test
and Fisher's exact test was used for categorical data. All statistical analyses were conducted using SPSS
v15.0 (SPSS Inc., Chicago, IL, USA). Statistical signi�cance was considered at p < 0.05.

Results
25 patients were included in the study. The choice of implant was based on surgeon’s preference. The
followed-up period were 35.4 months and 30.8 months respectively in DHS and CMN Group.7 patients
were treated with a DHS (4 females, mean age = 72.0 years), 18 with the CMN (6 with PFNA and 12 with
INTERTAN, 11 females, mean age = 71.5 years). There was no statistic difference in age or sex
distribution between two groups (Table 1).

Table 1
General Conditions

Variable DHS Group CMN Group p Value

Patient Number

Sex Male/Female

Age (y)

Follow-up (mo)

7

3/4

72.0 ± 9.0(63–88)

35.4 ± 15.7(16–60)

18

7/11

72.2 ± 7.6(61–92)

30.8 ± 9.9(13–48)

-

1.0

0.951

0.381

According to immediate postoperative radiographs, the reduction qualities of 6 of the 7 patients were
good (85.7%), 1 were acceptable (14.3%) in DHS Group and 14 of the 18 patients were good (77.8%), 4
were acceptable (22.2%) in CMN Group. The mean TAD in DHS Group of was 17.4 mm (range, 14–
21 mm) while 20.3 mm (range, 16–23 mm) in CMN Group (Table 2).
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Table 2
Clinical Conditions

Variable DHS Group CMN Group p Value

TAD(mm)

Union period (w)

Harris hip score

17.4 ± 2.5(14–21)

19.9 ± 4.1(17–29)

83.9 ± 9.1(71–97)

20.3 ± 1.9(16–23)

17.8 ± 2.3(12–22)

84.4 ± 7.8(68–98)

0.005

0.131

0.873

Radiographic fracture union had been achieved 19.9 weeks (range, 17–29 weeks) in DHS Group and 17.8
weeks (range, 12–22 weeks) in CMN Group (Table 2). The mean Harris score at the �nal follow up was
83.9 (range, 71–97), 84.4 (range, 68–98) respectively in DHS and CMN Group with no difference
(Table 2).

One patient treated with Intertan sustained reoperation due to excessive varus collapse and �nally cut-out
of lag screw although an acceptable reduction quality (5–10 valgus) was achieved during the surgery.
Slight persistent pain occurred in 1 patient in CMN Group, possibly due to prominent PFNA, but the
patients could still walk with the help of a cane, and there was no need for implant removal. The patient
in DHS Group with acceptable reduction quality sustained excessive displacement who refuse to accept
second surgery.

Discussion
Basicervical proximal femoral fracture is a special type of fracture located in the intermediate border of
intracapsular and extracapsular fracture. As a result, they have varying de�nitions in the literature[10, 11,
17]. Due to its greater biomechanical instability and higher surgery failure rates, it’s of signi�cant
importance to get proper diagnosis. Watson[11] de�ned the basicervical fractures more strictly based on
X-Ray as occurring at the base of the femoral neck and exiting above the lesser trochanter but was more
lateral than a classic transcervical fracture. To our knowledge, there’s no prior study to use CT to further
precise basicervical fracture. In our study, 5 of all suspect basicervical fracture was excluded and turned
out to be intertrochanter fracture by CT scan (Fig. 1). In diagnosis, X-ray alone is not accurate enough for
the diagnose of basicervical fracture. As a periarticular fracture, CT scan is highly recommended to
con�rm the integrity of the greater and lesser trochanters with the shaft. As a result, the prevalence of
basicervical proximal fracture treated with internal �xation in our organization was 3.0% (25/821).

The primary factors that predispose a patient with internal �xation to poor prognosis include highly
unstable fracture, inadequate reductions, improper �xation chosen and poor rehabilitation strategy[17,
18]. In addition, low bone density is an independent risk factor when treating with internal �xation[19].
Watson[11] reported the failure rate of CMN was 54.5% (6/11) and suggested that CMN may be
inadequate for �xation of 2-part basicervical fractures. Different CMNs they used in the study produced
less effective compression between fractures which may be one reason of high failure rate. Additionally,
low bone density might be an ignored factor as the patients included were older than most studied (the



Page 6/12

average age in the failure group was 75 years old). Anti-osteoporosis treatment was also recommended
to the patients after surgery in our study.

Basicervical hip fractures are reported with high failure rates after the treatment with osteosynthesis[1,
11]. As femoral neck fracture, basicervical fracture is closer to intertrochanter with large pauwel’s angle
that demonstrates high shear force when bearing weight. It has even greater biomechanical instability
than intertrochanteric fractures[20]. Kuokkanen[21] reported that the use of multiple screws was not
recommended in the treatment of basicervical fracture. When treated as an extracapsular fracture, both
biomechanical and clinical studies have revealed better stability and clinical outcome[14, 13, 10, 12]. It
can be treated with DHS or CMN. In a biomechanical study of different internal �xation techniques,
Blair[10] noticed that the lateral position of the basicervical fracture line minimized the support of �xation
provided from the lateral cortex. As a result, basicervical fracture has more collapse and failure than
intertrochanteric fracture.

Certainly, there is considerable debate regarding the optimal surgical �xation of basicervical fractures[11,
14, 8]. Biomedical studies have shown CMNs could provide an increased load to failure and great anti-
rotation properties[13]. The fault tolerance of CMNs insertion is relatively high with minimal invasive to
the soft tissue and relative stability of reduction that are bonded to decrease operational duration,
surgical trauma, and the inability of the implant to survive until fracture union[8]. However, in our study,
the patient treated with Intertan sustained reoperation due to excessive varus collapse and �nally cut-out
of lag screw although an acceptable reduction quality (5–10 valgus) was achieved during the surgery. As
fracture reduction is a signi�cant component in the prognosis of uneventful fracture healing, efforts
should be devoted to improvements in reduction. Reduction in valgus and positive buttress alignment
would have a positive effect on postoperative fracture stability. Positive buttress is hard to get in
basicervical proximal femoral fracture due to dilemmatic area of the fracture. Anatomic reduction may be
the key to resist the shear force. Therefore, the reduction criteria for hip fractures described by Fogagnolo
is not �t for basicervical fractures which allows 20 degree of angulation in lateral view [22]. The criteria of
reduction of basicervical fracture should be even stricter than that provided by Baumgaertner[15]. The
insertion process of internal �xation may cause further displacement of the fracture, so the maintenance
of the fracture alignment and timely �uoroscopy during the operation are necessary.

Our study showed there was no signi�cant difference in function recovery and complication rate between
two group. The result also consists with the study by Kim et al[8] who compared the effects of DHS and
CMN on the treatment of basicervical fractures. They proved that CMN with blade type or two integrated
screw type could drastically reduce the failure rates in the osteosynthesis of basicervical hip fractures.
PFNA was designed to improve angular and rotational stability with the blade type lag screw while
InterTAN nail provides rotational stability and immediate intraoperative linear compression with two
integrated interlocking lag and compression screws. Inserting the PFNA blade can also compact the
cancellous bone and provide additional stability[12]. As for unstable proximal femeral frature, PFNA and
InterTAN nail are effective CMN options[23, 24]. TAD value of CMN is considered a key indicator to predict
postoperative cut-out complications. Patients with a TAD < 25 mm were less likely to encounter screw cut-
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outs complication[24]. In our study and average TAD was 20.3 mm and associated with fewer failures
than previous studies.

The DHS has long been considered the “gold standard” for operative �xation of peritrochanteric
fractures[25] until the advances in CMN were reported[14, 22, 25]. However, current study showed DHS
was still effective and possessed unique advantages treating basicervical hip fractures. Better reduction
could be obtained as the distal fragment was retracted laterally using a bone hook or a Hohmann
retractor after traction of the fractured bone. Then one or two k-wire was inserted to contral rotation of the
proximal fragment and maintain the reduction �xation during the �xtion. The K-wire could also be used
as guide pin of the derotation screw. The additional derotation screw could improve strength and
rotational control of DHS in a biomedical study[26] although ambivalent results have been reported by
Imren[13]. As basicervical fractures in the elder population treated with osteosynthesis resulted to high
rates of surgical complications, revision surgery is also an importance factor when choosing initial
treatment. In cases of failure, conversion hip arthroplasty can be a favorite treatment option. Bercik et-
al[27] compared outcomes of conversion total hip arthroplastys for femoral neck fractures initially �xed
with DHS versus cephalomedullary nails and reported CMNs were di�cult to remove and their removal
can result in complications during conversion arthroplasty. Thus, it would prolong operative time and
increase blood loss for patients and even cause persistent hip pain after conventional surgery in the CMN
group[27, 28].

The goal of fracture treatment is always early functional rehabilitation. However, due to shear stress at
the basicervical site, load commitment may affect the healing of the fracture and increase postoperative
complications. We prolonged the time to weight-bear after surgery but encourage active leg exercises on-
bed. That maybe another reason of less complication rate of our study.

There are several unavoidable limitations in our study. First, our study was designed retrospectively with
the small number of patients. More date with multiple trauma centers may make our conclusion more
convincing. Second, various factors were proposed but could not be further analyzed in this study.
Reduction quality and BMD are two important factors in�uencing the prognosis, but we couldn’t get a
conclusion whether they play a role in the complications due to limited data and small sample size.
However, we will design more rigorous prospective clinical studies to analysis factors of one certain
device to further investigate the root cause of di�culty of treating basicervical fractures.

Conclusion
This study showed DHS was not inferior for the treatment of basicervical proximal femoral fractures
compared to CMNs with blade type or two integrated screw type. When applied properly, both CMNs with
blade type or two integrated screw type and DHS can achieve satis�ed prognosis. Our unique experiences
included anatomic reduction during surgery, anti-osteoporosis treatment and prolonged weight-bearing
time.
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Figures

Figure 1

one patient of proximal femoral fracture. a, preoperational anteroposterior radiograph showed
basicervical fracture. b, greater trochanter fracture involved was found in CT scan image. c, more fracture
details were showed by 3-D reconstruction.

Figure 2

one 74-year-old female patient of basicervical proximal femoral fracture. a, preoperational anteroposterior
radiograph. b, anteroposterior radiograph of the patient acquired after open reduction and internal
�xation with the InterTan. c, anteroposterior radiograph showed bone union of the patient acquired 3
months after surgery.
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Figure 3

one 81-year-old female patient of basicervical proximal femoral fracture. a, preoperational anteroposterior
radiographs. b, anteroposterior radiograph of the patient acquired after open reduction and internal
�xation with the PFNA. c, anteroposterior radiograph of the patient acquired 19 months after surgery.

Figure 4

one 63-year-old male patient of basicervical proximal femoral fracture. a, preoperational anteroposterior
radiograph. b, anteroposterior radiograph of the patient acquired after open reduction and internal
�xation with the DHS. c, bone union showed in anteroposterior radiograph of the patient acquired 14
months after surgery.


