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The aim of this study is to investigate whether not using the calcar screw in proximal humerus fractures affects functional
and radiological outcomes.

Thirty patients (21 females and 9 males) who presented with proximal humerus fractures and were treated with plate-
screw fixation were evaluated. The patients were divided into two groups: group 1 included patients with the use of
the calcar screw, and group 2 included patients without the calcar screw. Radiological evaluation was performed by
measuring the neck-shaft angle on postoperative day 1 and at 1 year in true anteroposterior radiographs. The groups
were compared regarding demographic characteristics, functional outcomes, radiological scores, and complications.
The mean age was 60 (27-92) years. In group 1, a mean decrease of 5.2° in the neck-shaft angle was observed (136.1°
on postoperative day 1 and 130.6° at 1 year; p<0.05). In group 2, a mean decrease of 3.1° was observed (133.5° on
postoperative day 1 and 130.0° at 1 year; p>0.05). There was no significant difference in the change of the humerus neck-
shaft angle between the two groups (p>0.05). The mean Constant score was 70.8 in group 1 and 76.7 in group 2, (p>0.05).
There was no significant difference in varus displacement and functional outcomes between the groups using and not using
the calcar screw in proximal humerus fractures. Good reduction, stable fixation with locking plates, and preservation of

soft tissue integrity are crucial to avoid complications and promote healing in proximal humerus fractures.
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INTRODUCTION

Proximal humerus fractures constitute 5% of all
fractures and 45% of humeral fractures'. Three- and
four-part proximal humerus fractures account for 13-
16% of all proximal humerus fractures®. These fractures
commonly occur in osteoporotic elderly patients due to
low-energy trauma and in young patients due to high-
energy trauma®. The increasing average age of the
population and the rise in the number of individuals
with osteoporosis have also led to an increase in the
incidence of proximal humerus fractures®. Approxi-
mately 80% of patients with proximal humerus
fractures have no or minimal displacement and can be
managed conservatively®. However, surgical treatment
is required for unstable three- or four-part fractures.
Anatomical locking plate fixation, intramedullary nails,
K-wire tension band method, angular stable fixation
plates, or 1/3 tubular plates are preferred fixation
methods®¢. Anatomical locking proximal humerus

plate fixation, especially in elderly individuals with
osteoporotic fractures, is considered the gold standard
treatment?®.

Screw loosening, humeral head migration (cut-out),
and subsequent loss of reduction are common problems
in plate-screw fixation’®. Progressive varus angulation
isacommon complication®’. To prevent these problems,
additional techniques have been introduced, including
cement application, pinning, the use of fibular grafts,
and medial support plates®'’. The contribution of the
calcar screw to stability has been emphasized, and
several biomechanical studies have been conducted
to evaluate its effect on stability'!. However, there is a
lack of clinical studies demonstrating the radiological
and clinical outcomes of not using the calcar screw.
Previous studies have mostly focused on biomechanical
and finite element analyses, with a limited number of
clinical studies.

The purpose of this study is to investigate whether
there is a true radiological and clinical difference
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between the groups using and not using the calcar
screw in proximal humerus fractures treated with a
locking plate, which is considered the gold standard
treatment for these fractures.

MATERIALS AND METHODS

Patients presenting with proximal humeral fractures
were retrospectively reviewed in this study. Local
ethical board approval was obtained for the study
(Decision No: 5, Date: 17/01/2023). Inclusion criteria
for the study were patients who had undergone a
proximal humeral fracture, had open reduction and
fixation with a locking anatomical proximal humerus
plate, had complete radiological imaging, and had a
minimum follow-up of 12 months.

C. Postoperative 1-year X-ray.

fracture, had accompanying neurovascular deficits, had
non-standard radiological images, had implants placed
in a non-ideal position according to the literature, or
were under the age of 18.

The indication for surgery in patients was evaluated
based on Neer’s displacement criteria, which included
>45° angulation and >1 cm displacement of the
fracture fragment, and surgical treatment was applied
to unstable fractures.

In this study, 30 patients with three and four-part
proximal humeral fractures according to the Neer
classification, treated with a locking humerus plate,
were included. The patients consisted of 9 males and
21 females, with an average age of 60 years (ranging
from 27 to 92). Among them, 11 patients had fractures
on the right side and 19 on the left side. According to

47.52 mm

B. Postoperative 2nd-day X-ray with Calcar screw

Figure 1. — Radiographs of patients in Group 1.

Exclusion criteria for the study were patients who
had previously undergone surgical intervention on the
same shoulder, had undergone revision surgery on the
affected shoulder, had another fracture in the same upper
extremity, had an open fracture, had a pathological
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the Neer classification, 15 patients had a Neer type 3
fracture, and 15 patients had a Neer type 4 fracture.
The patients were divided into two groups based on
whether a calcar screw was used during surgery. The
first group (group 1) included patients who underwent
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A. Preoperative X-ray

Name

Bi

F/54Y

Acc. No': 1151869501

B. Postoperative 1st-day X-ray without Calcar screw

C. Postoperative 1-year X-ray.

Figure 2. — Radiographs of patients in Group 2.

open reduction and internal fixation using a calcar
screw as described in the literature (Figure 1 A, B, C)
123 Group 1 consisted of 5 males and 10 females, with
an average age of 58.4 years (ranging from 40 to 84),
and among them, 7 had fractures on the right side and 8
on the left side. According to the Neer classification, 7
patients had a type 3 fracture, and 8 patients had a type
4 fracture.

The second group (group 2) included patients who
underwent open reduction and internal fixation without

using a calcar screw (Figure 2 A, B, C). Group 2
consisted of 4 males and 11 females, with an average
age of 61.2 years (ranging from 27 to 92), and among
them, 4 had fractures on the right side and 11 on the left
side. According to the Neer classification, 6 patients had
a type 3 fracture, and 9 patients had a type 4 fracture.
The humeral head-neck angle was measured on true
shoulder AP radiographs taken on the first postoperative
day and at one year of follow-up for patients with a
minimum follow-up of one year (Figures 1 and 2).
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The Constant-Murley scoring system was used for
clinical evaluation at the one-year follow-up. In the
measurement of the humeral shaft-neck angle, the angle
between a line drawn perpendicular to the anatomical
neck and a line passing through the midpoint of the
humeral head articular surface and the anatomical axis
of the humeral shaft was measured.

The surgical procedure was performed by an
orthopedic specialist under fluoroscopy control in the
beach chair position using a deltopectoral approach.
After open reduction of the humeral head and tubercles,
the position and height of the locking plate were
checked with fluoroscopy. The plate was compressed
to the humeral shaft with one cortical screw after
temporary plate fixation with K-wires. For the locking
screws in the humeral head, a single cortical screw was
used. The calcar screw was inserted obliquely into the
inferomedial quadrant of the humeral head as described
in the literature (Figure 2). Adequate medial cortical
contact was ensured from the medial side. After the
completion of screw placement, fluoroscopic controls
were performed with standard anterolateral and lateral
images.

During the postoperative period, patients were
placed in a shoulder sling. In the physiotherapy and
rehabilitation process, passive pendulum shoulder joint
exercises were started on the first postoperative day,
passive-assisted movements were initiated at the third
week, and active-assisted movements were started at
the end of the sixth week.

Data analysis was performed using the Statistical
Package for the Social Sciences version 16 (SPSS).
The normal distribution of variables was examined
using histogram graphs and the Kolmogorov-Smirnov
test. Nonparametric variables were compared between
groups using the Mann-Whitney U test and the Kruskal-
Wallis test. The paired t-test was used for evaluating
normally distributed repeated measurements in
dependent groups. Fisher’s Exact or Chi-Square test
was used for comparing categorical data. A significance
level of p<0.05 was considered statistically significant.

RESULTS

The demographic characteristics are shown in Table L.
In Group 1, there was an average decrease of 5.2° in the
neck-shaft angle (136.1° on the first postoperative day
and 130.6° at one year, p<0.05). In Group 2 (without a
calcar screw), an average decrease of 3.1° was observed
(133.5° on the first postoperative day and 130.0° at one
year; p>0.05). There was no significant difference in
the change of the humerus neck-shaft angle between the
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Table I. — Demographic data

Calcar Screw | Without Calcar Screw
Age 58,4 61,2
(40-84) (27-92)
Gender
Male 5 4
Fmale 10 11
Side
R 7 4
L 8 11
Neer fracture type
Type 3 7 6
Type 4 8 9
Table II. — Change in neck-shaft angle
Post-op 1st Post-op 1st | Change | P-value
day neck- year neck-
shaft angle shaft angle
Group 1 136.1 130.6 52 <0,05
Group 1 1335 130 3.1 >0,05
Table II1. — Inter-group comparison
Group 1 Group 2
Varus displacement 5.2 3.1 p>0.05
Constant-Murley Score 70.8 76.7 p>0.05

two groups (p>0.05) (table II). The average Constant
score was 70.8 in Group | and 76.7 in Group 2, with
no significant difference between the groups (p>0.05)
(table III). In one patient in whom a calcar screw was
used, avascular necrosis was observed during follow-
up, leading to intra-articular screw penetration. The
average follow-up period was 34 months (ranging from
32 to 36 months).

DISCUSSION

Proximal humeral fractures are the third most common
osteoporotic fractures and the surgical treatment of
these fractures has increased approximately fourfold
in recent years compared to previous years. One of
the challenges in surgical treatment is achieving and
maintaining the reduction of the fracture fragments
due to the forces exerted by the muscles attached to the
bone. For many years, three or four-part fractures were
considered prone to non-union for both conservative
treatment and fixation, and Neer suggested arthroplasty
for these types of fractures. However, with the develop-
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ment of locking plates, better outcomes were reported
for surgical fixation in elderly patients with complex
fractures'®. In our study, all proximal humeral fractures
treated with plate osteosynthesis were Neer type 3 and
type 4 fractures. However, in both type 3 and type 4
fractures, providing medial support with the calcar
screw was reported to be challenging.

In this study, patients who underwent surgery with
or without the use of a calcar screw were clinically and
radiologically examined. There was no statistically
significant difference between the groups using and
not using a calcar screw regarding age, gender, fracture
type, and clinical and radiological findings. During
surgery, no patient had their capsule dissected. The main
blood supply to the humeral head is through the anterior
circumflex artery, but research has shown that after a
fracture, the posterior circumflex artery comes under
pressure!'>'®, Since blood supply reaches the humeral
head by passing through the capsule, the better the
preservation of the capsule during surgery, the higher
the success of the treatment. Hertel et al. reported in
their study that an increase in the posteromedial contact
area leads to improved blood supply to the humeral head
and reduced necrosis, highlighting a strong connection
between medial support and blood supply'’.

In proximal humerus fractures, medial cortical
contact is crucial for stability. Previous biomechanical
studies have shown that achieving stability by fixing
the fragments in varus and providing medial cortical
support is essential for these fractures'®. Considering
the importance of medial support, Gardner et al.
applied a fibular graft to restore medial support'. In
multi-fragment fractures, inadequate medial column
stabilization can be the cause of early reduction loss
and failure®?!.

A recent study has shown that anatomical fracture
reduction with a locking plate significantly improves
functional outcomes and reduces complication rates
in unstable and displaced proximal humerus fractures
containing the anatomical neck. Furthermore, the use
of an oblique locking screw (calcar screw) in the
inferomedial quadrant of the proximal humeral frag-
ment has been shown to prevent fixation failure’?* .

In a study by Juan Agedelo et al., it was suggested
that if the head-shaft angle is >120° in postoperative
radiographs, there will be no fixation loss, but if it
is <120°, early failure may occur*. In our study,
when neck-shaft angles were compared at early
postoperative and 1-year follow-up, no significant
difference was found for both groups. Similarly, there
was no significant difference when the two groups were
compared clinically.

Although there are numerous biomechanical studies
on the use of calcar screws in the medical literature,
there is a lack of clinical studies®*%.

As mentioned by Gardner et al.”’, when examining
the surgical treatment and outcomes of proximal
humerus fractures, it is important to limit soft tissue
dissection to preserve the soft tissues in the region since
they need to be nourished for the fragments to heal.

As for the limitations of our study, they include a
small number of cases, its retrospective nature, being
conducted in a single center, and having a limited
follow-up period. A more comprehensive prospective
study would provide more reliable results.

CONCLUSION

When comparing the groups of patients who underwent
surgery with and without a calcar screw for proximal
humerus fractures, we observed no significant difference
in varus displacement and functional outcomes during
follow-ups. As mentioned in the literature for these
fractures, we emphasize the importance of achieving
good reduction, fixation of fracture fragments with
locked plates without damaging the surrounding soft
tissues, and preserving the integrity of the soft tissues.
Proper plate-screw fixation should aid in the healing
process. Even with perfect plate-screw fixation, failure
can occur if healing does not take place. Therefore,
preserving the integrity of soft tissues is even more
critical to prevent complications such as impaired
blood supply and avascular necrosis.
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