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Short-term Clinical Outcomes of Primary Total Hip Arthroplasty with
the CoreHip Stem

Yuki Kajinami', Hiroki Kobayashi', Kazuki Nakamura', Keisuke Horiuchi'

Learning Point of the Article:
The CoreHip stem demonstrated favorable short-term outcomes. As it incorporates the strengths of previous stems, favorable long-term
outcomes are anticipated.

Introduction: The CoreHip Stem is a novel femoral stem introduced in 2021. It features a triple-taper design that enables three-dimensional
load transmission and provides high rotational stability due to its rectangular cross-sectional geometry. This study aimed to retrospectively
review the short-term clinical outcomes of primary total hip arthroplasty (THA) using the CoreHip Stem.

Materials and Methods: A total of 41 primary THA cases (17 men and 24 women; mean age, 66 years; mean follow-up period, 18 months)
performed through a supine anterolateral approach at our institution between July 2024 and August 2025 were enrolled in this study. The
evaluated parameters included operative time, intraoperative blood loss, the Japanese Orthopaedic Association (JOA) hip scores, perioperative
complications, postoperative stem alignment, subsidence, stress shielding, spot welds, cortical hypertrophy, and radiolucent lines. Statistical
analyses were performed using the t-test.

Results: The mean operative time was 66.1 min, and the mean intraoperative blood loss was 202.2 mL. The mean JOA hip score improved from
44.9 points preoperatively to 95.2 points postoperatively. No perioperative complications were observed during the follow-up period. The stem
survival rate was 100% at the final follow-up. No case showed obvious stem malalignment or subsidence of >2 mm. Grade I stress shielding was
observed in five cases. Spot welds were identified in 30% of cases in Gruen zones 2 and 6 and in 27% of cases in zones 3 and S. No other
radiographicabnormalities were observed.

Discussion: Past studies have shown favorable short- to mid-term clinical outcomes in THA cases using short tapered-wedge stems. The results
of the present study were consistent with previous reports. Although the CoreHip Stem was originally designed to promote proximal bone
ingrowth, distal spot welds were often observed in our cases. This finding may reflect strong distal fixation and reactive bone formation induced
by the cancellous bone bed. In our experience, the CoreHip Stem is relatively easy to handle and has a wide range of clinical applications. Further
long-term investigations are warranted to confirm our findings.

Conclusion: The THA casesusing the CoreHip Stem showed favorable short-term clinical outcomes.

Keywords: CoreHip stem, total hip arthroplasty, clinical outcomes.

Introduction relatively new femoral stem for total hip arthroplasty (THA) that
The CoreHip Stem (Aesculap AG, Tuttlingen, Germany) is a Was introduced in 2021 (Fig. 1). It is a short tapered-wedge
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Figure 1: CoreHip stem.

femoral stem with a triple-taper design. The proximal portionis
coated with Plasma Pore to promote bone ingrowth, whereas
the distal portion is sandblasted to facilitate bone ongrowth. In
addition, the distal part has a tapered rectangular geometry, as
seen in the Zweymiiller-type design. This geometry is expected
to provide strong rotational stability. Triple-taper stems
incorporate tapering in the coronal and sagittal planes as well as
from medial to lateral. The potential advantages of the triple-
taper concept include strong initial fixation, prevention of stem
subsidence, and avoidance of stress shielding through
appropriate load transfer [1,2].

Favorable long-term outcomes have been reported for
cementless stems with a similar triple-taper design. For
example, the Polarstem demonstrated a 99% stem survival rate
at 10 years [3]. In addition, the CoreHip Stem uses a
compaction broaching system that enables uniform load
distribution by forming a cancellous bone bed around the stem.
This system has been reported to improve stem fixation and
efficient load transfer [4,5]. Excellent survivorship has been
documented for the Corail Stem, which uses a similar system,
with a 96% stem survival rate at 20 years [6]. Since the CoreHip
Stem incorporates concepts from previous stems associated
with favorable clinical outcomes, it is expected to produce good
long-term results. However, the clinical results using this stem
are limited, mainly due to its relatively short production history.
In this study, we retrospectively reviewed the short-term clinical

outcomes of primary THA using the CoreHip Stem.

Materials and Methods

This study was conducted in accordance with the ethical
standards of the Declaration of Helsinki and approved by the
Ethics Committee of the National Defense Medical College,
Japan (Approval No. 5353). All participants provided written
informed consentbefore theirinclusion in the study.

A total of 41 primary THA cases performed via a supine
anterolateral approach at our institution and affiliated hospitals
between July 2024 and August 2025 were retrospectively
analyzed. This study was designed as a single-arm observational
series to describe the short-term radiographic outcomes of a
new THA implant. The sample size was determined based on
the precision of estimation rather than on a formal hypothesis
test. Assuming an expected incidence of a representative
femoral bone reaction of approximately 30%, a sample size of
around 40 hips would provide a 95% confidence interval with a
precision of roughly +15%, which we considered acceptable for
this exploratory short-term observational study. Accordingly,
the inclusion of approximately 40 consecutive hips was deemed
appropriate,and 41 hips were finally analyzed.

The surgical procedure was performed as follows. A supine
anterolateral approach was used, and allunderlying muscles and
tendons were preserved. Both the femoral and acetabular
components were implanted using a press-fit, cementless
technique. After trial reduction, leg length and offset were
adjusted under fluoroscopic guidance. The final implants were
inserted, and the wound was closed after confirming that no

Figure 2:Preoperative radiographs. Collapse of the femoral heads due to
bilateral osteonecrosis, along with surrounding osteophyte formation, is

observed.
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Figure 3: Postoperative radiographs. No intraoperative adverse events
occurred, and no obvious abnormalities in stem alignment are observed.

dislocation occurred in any position.

The clinical parameters evaluated in this study included
operative time, intraoperative blood loss, preoperative and
postoperative Japanese Orthopaedic Association (JOA) hip
score, complications (infection, fracture, dislocation, nerve
palsy, and pulmonary embolism), and the need for revision
surgery. Radiographic evaluation included assessment of stem
alignment, stem subsidence, and periprosthetic bone reactions,
including stress shielding, spot welds, cortical hypertrophy, and
radiolucent lines. Stem alignment was measured on
anteroposterior radiographs, and deviation of more than 3°
from the neutral position was defined as varus or valgus
alignment. Stress shielding was assessed according to the
classification proposed by Engh et al. [7], whereas the presence
of spot welds, cortical hypertrophy, and radiolucent lines was
evaluated using the Gruen zone classification [8]. All results are
presented as the mean * standard deviation.

Radiographic and clinical data were analyzed on a per-hip basis.
Continuous variables, including operative time, blood loss, and
JOA hip scores, were summarized as means and standard
deviations, whereas categorical variables, such as complications
and each type of femoral bone reaction (stress shielding, spot
welds, cortical hypertrophy, and radiolucent lines), were
presented as counts and percentages. Because the primary aim
of this study was descriptive, no formal hypothesis testing was
planned. Missing data, if present, were not imputed and were
reported as such, and all calculations were performed using
Microsoft Excel (Microsoft Corp.,, Redmond, WA, USA).

Results

The cohort consisted of 17 hips in men and 24 hips in women.
The mean age at the time of surgery was 66 £ 9.5 years, the mean
body massindexwas 24.8 + 5.1 kg/m2, and the mean follow-up
period was 18 months. The underlying diagnoses were
osteoarthritis in 31 hips, osteonecrosis of the femoral head in 5
hips, and rapidly destructive coxarthropathy in 5 hips. Femoral
canal morphology was classified according to the Dorr
classification as type A in 2 hips, type B in 36 hips, and type Cin
3hips (Table1).

The mean operative time was 66.1 + 22.4 min, and the mean
intraoperative blood loss was 202.2 £ 144.6 mL. The mean JOA
hip score improved from 44.9 + 13.4 points preoperatively to
95.2 + 5.2 points postoperatively. No post-operative
complications were observed in any case. No patient required
revision surgery during the follow-up period. Regarding the
stem alignment, 14 stems were placed in a neutral position, 16
demonstrated varus alignment within 3°, and 11 demonstrated
valgus alignment within 3°. No stem exhibited varus or valgus
malalignment exceeding 3°. The mean stem subsidence was 0.2
+ 0.4Xmm, and no cases showed subsidence of 2 mm or more.
Stress shielding of Grade I'was observed in five cases. Grade Il or
higher stress shielding was not found in any case. Spot welds
were observed in zone 2 in 12 cases (29%), zone 3 in 11 cases
(27%), zone Sin 11 cases (27%), and zone 6 in 13 cases (32%),
while no spot welds were observed in zones 1, 4, or 7. Neither

Figure 4: Final follow-up radiographs. Spot welds are observed in zones 3
and S (white arrowheads). No obvious stem subsidence is noted, and no
cortical hypertrophy, stress shielding, or radiolucentlines are observed.
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Table 1: Demographics of the patients

Variable Value

Gender Male: 17 (41.5%); Female: 24 (58.5%)
Side Right: 19 (46.3%); Left: 22 (53.7%)
Age, years 66.0£9.5
Body mass index, kg/rﬁ 24.845.1

Osteoarthritis: 31 (75.6%); Osteonecrosis:

Diagnosis 5 (12.2%); Rapidly destructive
coxarthropathy: 5 (12.2%)
Dorr type A: 2 (4.9%); B: 36 (87.8%); C: 3 (7.3%)

Values are presented as meantstandard deviation or n (%)

cortical hypertrophy nor radiolucent lines were observed in any
case.

Casepresentation

A 63-year-old man presented with bilateral hip pain and limited
range of motion of both hips. Based on radiographic findings, he
was diagnosed with bilateral osteonecrosis of the femoral head
(Fig. 2). Due to severe pain, he had difficulty walking. Bilateral
THA was performed using a supine anterolateral approach (Fig.
3). The operative time was 120 min, and intraoperative blood
loss was 200 mL. He demonstrated stable ambulation
postoperatively and was discharged home 1 week after surgery.
At the 2-year follow-up, he reported no pain and maintained a
stable gait. The JOA hip score improved from 47 points
preoperatively to 98 points at 2 years postoperatively.
Radiographic evaluation revealed the presence of spot welds in
zones 3 and S. Stem subsidence was <2 mm. Cortical
hypertrophy, stress shielding, or radiolucent lines were not

identified (Fig.4).

Discussion

Short stems for THA have been actively developed due to their
ease of handling in anterior minimally invasive approaches and
their advantage in preserving bone stock [9]. Favorable
outcomes have been reported for short stems such as the
Taperloc Microplasty and Fitmore, demonstrating results
comparable to those of standard stems [10,11,12]. In the
present study as well, although the follow-up period was short,
no particular clinical issues were observed, and satisfactory
outcomeswere achieved.

In addition, previous reports on the CoreHip stem have
indicated that the degree of stem subsidence is comparable to or
less than that of other stems [13], and similarly in our study,
subsidence was minimal. However, although short stems offer

excellent operability due to their greater freedom within the
femoral canal, several reports have noted a higher incidence of
malalignment compared with standard stems [ 14].

Fortunately, no obvious malalignment was observed in this
study, and this may be attributed to the design of this stem. On
the anteroposterior view, the distal portion of the stem is slightly
widened, which likely reduces varus-valgus error.
Furthermore, the increased thickness in the anteroposterior
direction may contribute to a shape that facilitates alignment
with the femoral axis, despite being a short stem.

Spot welds are commonly used as a radiographic indicator of
stem stability. In our cases, spot welds were frequently found not
onlyin zones 2 and 6, which correspond to the proximal Plasma
Pore-coated region, but also inzones 3 and S in the distal region.
This finding may reflect the unique structural characteristics of
the stem. The triple-taper design of the stem provides strong
rotational stability and enhances initial fixation [1,2].
Furthermore, the Plasma Pore coating in the proximal region
promotes early bone ingrowth, while the sandblasted distal
surface induces bone ongrowth through frictional effects.
Consistent with the proposed mechanisms, there was no
cortical hypertrophy indicative of stem instability or
radiolucent lines attributable to micromotion in our cases,
suggesting that strong initial fixation was achieved. These
characteristics may overcome the poor outcomes associated
with distal fixation in non-porous regions, aknown limitation of
prior tapered-wedge stems [15]. Therefore, this stem may have
a wide range of applications, including cases where sufficient
proximal initial fixation is difficult to obtain. On the other hand,
while the stem excels at evenly distributing mechanical stress,
this property can lead to reduced proximal load transfer and
stress shielding over time [16]. In addition, the compaction
broaching system used for this stem may be associated with
increased risk of intraoperative and early post-operative
periprosthetic femoral fractures compared with conventional
broaching [17]. Although we did not experience any implant-
related fractures in our cases, the CoreHip system allows
conversion to a cemented stem during the procedure in the
event of such a complication.

Based on the overall assessment of these findings, the most
suitable candidates for this implant are patients in whom an
anterior-based approach is preferred to preserve the
surrounding muscles and tendons. Although there are no strict
limitations regarding bone quality, the use of a cemented stem
may be more appropriate in cases with extremely poor bone
stock, as intraoperative conversion remains feasible. Whereas
previous stems generally required surgeons to choose between
proximal or distal fixation, this stem provides sufficient stability
at either level and is less dependent on the patient’s femoral
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morphology. This characteristic represents a major advantage
ofthe present stem design.

Conclusion
The short-term clinical and radiographic outcomes of the
CoreHip Stem were favorable. However, longer-term follow-up
studies are mandatory to confirm the long-term effectiveness of

this stem.

Clinical Message

The CoreHip stem demonstrated favorable short-term outcomes.
As it incorporates the strengths of previous stems, favorable long-
term outcomesare anticipated.
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