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Purpose: The purpose of this study is to analyze the clinical results of patients with basicervical fracture
undergoing cephalomedullary nailing (CMN) with an additional cannulated screw fixation compared
to only performing CMN. We hypothesized that a difference may exist in the clinical outcomes if an ad-
ditional screw is fixed with CMN compared to only performing CMN in basicervical fracture.

Materials and Methods: A total of 28 consecutive patients who underwent CMN for basicervical frac-
ture were included. In 9 cases, only CMN was conducted, and in 19 cases, an additional cannulated
screw fixation was performed with CMN. Bone union, sliding distance, reduction status, and fixation
failure were evaluated by postoperative radiography, and ambulatory ability was evaluated by func-
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Introduction

Basicervical femur fracture is a rare hip fracture that oc—
curs at the base of the femoral neck and is morphologically
distinct from other hip fractures.” Basicervical fracture is
known to be a relative risk factor for fixation failure due to
biomechanical instability of the fracture caused by its loca—
tion and morphological characteristics.”® When osteosyn—
thesis is considered for basicervical fracture, a sliding hip
screw and cephalomedullary nail are primarily used as in
other pertrochanteric fractures; however, optimal treatment
for this fracture is still controversial."> Nonetheless, several
authors reported optimal results for the use of cephalom—
edullary nailing (CMN) and recommended the nail in these
fractures.*”

Rotational instability is one of the concerns in basicervi—
cal fracture, and additional reinforcement to provide stabil—
ity, such as a derotational screw, can be considered when
using a conventional lag screw pattern device.” Despite these
considerations, there are several reports that a sliding hip
screw with an additional screw are not superior to a slid—
ing hip screw alone in biomechanical and clinical studies.”"”
However, there is a lack of studies using a cephalomedullary
nail with an additional screw for basicervical fractures.

We hypothesized that a difference in clinical outcomes
will be observed if an additional screw is fixed with CMN
compared to only performing CMN in basicervical fracture.
When performing CMN for proximal femoral fractures, an
additional screw fixation from the lateral trochanteric area
to the femoral head is technically demanding, because there
is limited space due to the volume of the proximal portion of
the nail. The present study describes a surgical technique for
inserting an additional cannulated screw through a reverse
sequential technique when performing CMN and reports
the clinical outcomes of patients with basicervical fracture

using this technique compared to nailing alone.

Materials and Methods

This study was conducted after approval of the Insti—

tutional Review Board of Kangwon National University
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Hospital (2022-09-007), and informed consent was
waived due to the retrospective nature of the study. Of the
518 patients aged 60 years or older who underwent sur—
gery for hip fractures by one author (K.H.K.) in Kangwon
National University Hospital from September 2018 to May
2022, 33 consecutive patients with basicervical fractures
who underwent CMN were reviewed. Basicervical fracture
was defined as a fracture at the base of the femoral neck,
above the lesser trochanter, without involvement of the
lesser trochanter, and was noted to be a two—part fracture
on plain radiography.” From November 2020, an additional
cannulated screw was fixed to the anterior part of the nail.
Those who were followed for more than 12 months, or who
obtained bone union and recovered their ambulatory ability
to preinjury levels even before 12 months, were included. In
the study, a total of 28 patients were included as 5 patients
were lost to follow—up before bone union was achieved. In 9
cases, only CMN was performed, and in 19 cases, an addi—

tional cannulated screw fixation was employed with CMN,
1. Surgical technique and postoperative protocol

After the patient was placed on a fracture table under
spinal or general anesthesia, a closed reduction was per—
formed by adjusting the affected leg. Next, CMN (Gamma3
Trochanteric Nail; Stryker Trauma GmbH) was performed.

The nail was inserted from the tip of the greater
trochanter using the conventional method of entry using a
guide pin. After confirming an anatomical reduction of the
fracture, a lag screw was inserted. In all cases, to prevent
rotation and to allow lateral sliding of the lag screw, the set
screw of the lag screw was fixed. In cases of an additional
cannulated screw fixation, a 5.0 mm—diamter partially—
threaded cannulated screw was inserted in the anterior part
of the nail. For technical convenience, guide pin insertion
and core reaming were performed in a reverse sequence to
insert the cannulated screw. For insertion of the cannulated
screw, we used custom—made 3.5 mm-—diameter long
pin (the same diameter as the core reamer for a 5.0 mm-
diameter cannulated screw) and guide pin of the 5.0 mm

cannulated screw (Fig. 1A, from top to bottom, the 3.5
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Fig. 1. Procedure of fixing an additional cannulated screw. Instruments (A), the additional screw fixation during cephalomedullary nailing (B-D),
and fluoroscopic images after the fixation (E).

mm-diameter long pin, the core reamer, and the guide
pin). Before fully engaging the lag screw to the subchondral
bone of the femoral head, the custom—made long pin was
inserted into the anterior part of the nail from the lateral
femoral cortex to the femoral head. Since the guide pin
of the 5.0 mm cannulated screw is thin and short, it is
difficult to use during the nailing procedure, so a diameter
corresponding to the core of the 5.0 mm cannulated screw
was tunneled first using the custom—made pin (Fig. 1B).
After the lag screw was fully engaged in the subchondral
bone, the custom—made pin was removed and manually
replaced with the guide pin that was originally used on the
5.0 mm cannulated screw (Fig. 1C). A 5.0 mm cannulated
screw was inserted along the guide pin (Fig. 1D). The length
of the cannulated screw was selected to be approximately
2 cm shorter than the lag screw given the length of the lag

screw and its positional relationship. Following fixation,
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confirmation that the cannulated screw was appropirately
inserted in the anterior part of the nail was obtained
(Fig. 1E). After completing insertion of the lag screw and
cannulated screw, one distal interlocking screw was inserted.

Postoperatively, wheelchair mobilization was started on
postoperative day 1, and ambulation using walking aids was
implemented, within an acceptable range for pain and the

patients’ general condition, on postoperative day 2.

2. Radiographic and functional evaluation

Reduction status was evaluated through plain radio—
graphs of anteroposterior (AP) and translateral views taken
immediately after surgery. Alignment and displacement of
the main fragments were evaluated according to the method

11

suggested by Fogagnolo et al.,” and the reduction status

was evaluated as good, acceptable, or poor. The tip—apex
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distance was also measured on the plain radiographs taken
immediately after surgery.'”

During follow—up, it was determined that bone union
was achieved when the radiolucent gap at the fracture
site disappeared and bony consolidation was confirmed.

Sliding distance of the lag screw was evaluated by laterally

protruded length of the lag screw during follow—up through

Table 1. Comparison between CMN Group and CMN+S Group
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comparison of the AP plain radiographs at both immediate
after surgery and the last (Fig. 2). Ambulatory ability was
evaluated at the last follow—up visit'™” and was compared

with the preinjury status.

Fig. 2. Plain radiographs of an 85-year-
old female patient with a basicervical
fracture at the preoperative (A), postop-
erative (B), and at the last follow-up of
14 months (C). The laterally protruded
length of the lag screw was calculated
by multiplying the ratio of the length
of the lag screw (long arrows) and the
length protruding outward (short ar-
rows) by the actual length of the lag
screw.

CMN (n=9) CMN+S (n=19) p-value
Patients’ demographics
Sex, M/F 1/8 3/16 1.000
Age (yr) 83.118.8 844452 0.383
Height (cm) 153.1£11.9 152.749.5 0.664
Weight (kg) 52.7£13.6 51.9+10.1 0.962
BMI (kg/m?) 22.3%4.1 221127 0.962
Koval grade (Pre) 3.8+27 40124 0.962
BMD (femur neck) -3.2%1.2 -3.2+1.1 0.938
BMD (femur total) -3.1£15 -3.3+1.2 0.775
BMD (lumbar spine) -3.2+14 -27%1.3 0.940
Postoperative clinical outcomes
Tip-apex distance (mm) 13.0£2.3 145439 0.308
Quality of reduction, good/acceptable/poor 8/1/0 16/3/0 1.000
Sliding of lag screw 6.2+3.3 3.5+3.0 0.045
Bone union (mo) 3.5¢16 3.4+13 0.979
Koval grade (Post) 47+2.4 46122 0.962
AKoval grade (Post to Pre) 0.9+11 0.7+0.8 0.735

Values are presented as number or meanzstandard deviation. CMN: cephalomedullary nailing, CMN+S: cephalomedullary nailing with an addi-
tional cannulated screw, M: male, F: female, BMI: body mass index, BMD: bone mineral density, Pre: preoperative, Post: postoperative.
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3. Statistical analysis

IBM SPSS (ver. 21.0; IBM Corp.) was used for statistical
comparisons between a group of CMN and a group of
CMN with an additional cannulated screw (CMN+S). The
Mann—Whitney U test was used to compare continuous
variables, and the Fisher's exact test was used to compare

frequencies. A p<0.05 was considered statistically significant.

Results

There were 4 males and 24 females with a mean age of
84 years (range, 69-100 years). The patients demographic
characteristics demonstrated no significant difference be—
tween the two groups (Table 1).

In all patients, no difficulty was encountered with insert—
ing the cannulated screw into the anterior part of the nail
using the reverse sequential technique. No intraoperative
complications including neurovascular injury were docu-
mented. In terms of operation time, no significant difference
was found with a mean of 35 minutes (range, 15-60 min—
utes) in the CMN group and a mean of 35.5 minutes (range,
20-65 minutes) in the CMN+S group.

Additionally, no significant differences were observed
in postoperative reduction, tip—apex distance, bone union,
and walking function recovery after surgery between the
two groups, but in the sliding distance of the lag screw, the
CMN group demonstrated more sliding (6.2 mm [range,
2.5-13.4 mm] vs 3.5 mm [range, 0.1-9.2 mml; p=0.045,
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Fig. 3. (A, B) An 82-year-old female
patient underwent cephalomedullary
nailing for a basicervical fracture. (C,
D) Hemiarthroplasty was conducted at
postoperative 4 months due to fixation
failure.

Table 1).

Among the two groups, only one case of fixation failure
was documented at the postoperative four months in the
CMN group (p=0.321), and hemiarthroplasty with nail

construct removal was performed (Fig. 3).

Discussion

When performing osteosynthesis for basicervical frac—
ture, both extramedullary and intramedullary devices can
be used.”” In a multicenter comparative study by Lee et
al.,” they reported that fixation failure was more common
with a sliding hip screw than with CMN in basicervical
fracture, and the use of CMN was recommended. Regard-
less of the surgical options for osteosynthesis, in terms of
stability of the fracture itself, there are concerns over the
proximal fragment impacting into the distal fragment and
rotational instability due to the morphological character—
istics of the fracture itself. These are suggested to be causes
of the relatively higher fixation failure rate.*¥ Furthermore,
several authors reported basicervical fracture as one of the
risk factors for fixation failure when performing CMN for
pertrochanteric fracture.”'® One possible way to address
this problem could be using an additional screw.”” Although
an additional screw has been used traditionally with a slid—
ing hip screw, there is a paucity of reports of CMN. In the
present study, an additional screw fixation using the reverse
sequential technique during CMN was performed, and it

resulted in favorable clinical outcomes compared to only
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performing CMN.

There are previous biomechanical and clinical studies
utilizing a sliding hip screw with an additional screw fixa—
tion for basicervical fracture, and the results were some—
what inconsistent.”*"” Massoud reported favorable clinical
outcomes in a case series where basicervical fractures were
treated with a sliding hip screw with an additional screw.”
However, in a retrospective comparative study of clinical
results for basicervical fractures utilizing a sliding hip screw

1" reported that

with or without an additional screw, Su et a
the additional screw resulted in less collapse on radiographic
measurement, but there was no functional benefit. Also, in
Blair et al.s biomechanical study” using the osteoporotic
cadaveric femur, an additional screw did not significantly
increase stability when the sliding hip screw was fixed.

To understand the role of the additional screw, it is
necessary to understand the positional relationship of
the additional screw with the proximal femur and main
implants. Postoperative computed tomographic axial images
of a patient undergoing CMN with an additional screw
fixation show the positional relationship of the additional
screw, and it can be confirmed that the additional screw has
multiple reliable mechanical supporting areas despite being
in the osteoporotic proximal femur (Fig. 4A). The additional
screw is reliably supported in multiple areas, including the
subchondral bone of the femoral head, the subcortical area
of the femoral neck, the blocking effect of the nail itself, and

the lateral cortical bone of the proximal femur (Fig. 4B). In

Fig. 4. (A) The axial scan confirmed the positional relationship of the
additional screw. (B) Schematic diagram of the positional relationship
of the additional screw. The additional screw was reliably supported in
multiple areas (four arrows).
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contrast, in the case of a sliding hip screw, the additional
screw is likely to provide limited fixation force on the
subchondral bone of the femoral head and the lateral cortex
of the proximal femur. The results of this study support the
hypothesis that the additional screw fixation in CMN for
basicervical fracture can be helpful in reinforcing stability
given the positional relationship.

Gadegone et al.”® reported good clinical results by fix—
ing an additional screw in addition to the nail in unstable
trochanteric fractures. In their case series, reoperation and
excessive collapse were reduced compared to previous re—
ports, and stability augmentation by the additional screw
was suggested as the reason. Their additional screw was 6.4
mm in diameter. However, in our experience, especially in
female patients with a small bony structure, it was difficult
to insert additional screws more than 6 mm in diameter due
to spatial limitations during CMN. A 5.0 mm-diameter
cannulated screw was used as the additional screw through
a reverse sequential technique in the present study to over—
come these difficulties, and the procedure went well without
any difficulties in all patients. Because the thickness of the
screw is reduced, it may provide relatively less fixation force,
However, the additional screw itself was used to augment
stability, and there are multiple reliable supporting areas
around the additional screw. Therefore, this smaller screw
should serve as a secure support in the fixation construct.

There are several limitations to this study. First, this was
a retrospective comparative study with a small number of
patients. Although this may be a weakness in the study
design, nevertheless this is a meaningful study in terms of
alerting surgeons to the possibility of an alternative surgical
option for a rare hip fracture. In the future, biomechanical
studies and larger—scale prospective comparative studies are
warranted to provide guidance on the treatment direction of
these fractures. Finally, since one cephalomedullary nail was
used in all patients, even if the design of cephalomedullary
nails is for the most part similar, it may be difficult to gen—

eralize to all types of cephalomedullary nails.
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Conclusion

CMN with additional cannulated screw fixation is a safe
and reliable surgical option in basicervical fracture. It pro—
vided favorable clinical outcomes and may be a good alter—

native for treating basicervical fracture.
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