L))

Check for
updat

Original Article Page 1 of 7

Cementless tapered wedge stems in patients undergoing primary
total hip arthroplasty with Dorr C bone —are complication risks
increased?
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Background: The use of cementless femoral stems in patients undergoing primary total hip arthroplasty
(THA) with Dorr C bone remains controversial for fear of fracture or subsidence. Purpose of this
multicenter study was to compare clinical outcomes and complications of THA using a tapered femoral
prosthesis in patients with Dorr C bone versus Dorr A/B bone.

Methods: A total of 1,030 patients underwent primary THA with a tapered wedge femoral stem at a
minimum one year follow up. Forty-eight patients with Dorr C bone (mean age 68.7 years) were compared
with a matched cohort of patients with Dorr A/B bone (mean age 69.9 years). Mean follow-up was
approximately 4 years in both cohorts. There were no differences in sex, age, body mass index (BMI), Harris
Hip Score (HHS), complications, and radiographic outcomes including subsidence and aseptic loosening
were evaluated.

Results: Postoperative HHSs were a mean of 82 points in the Dorr C cohort compared to 84 points in the
Door A/B cohort (P=0.2653). There was no significant difference in complication or revision rates for any
reason (P=0.23). Mean subsidence for the Dorr C and Dorr A/B was 1.4 and 1.2 mm, respectively (P=0.5164),
and there was no aseptic loosening of the femoral component found in either group.

Conclusions: Current generation tapered wedge cementless femoral stems provide stable fixation for
patients with Dorr C bone quality without increased complications with respect to fracture or subsidence

and can be considered an alternative to cemented stems in patients with compromised bone quality.
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Introduction

With increases in lifespan, the number of elderly patients
undergoing primary total hip arthroplasty (THA) continues
to grow (1). THA in this group presents a challenge due to
the increased risk of medical and surgical complications (2).
The optimal method of femoral fixation in these elderly
patients remains controversial due to commonly found
compromised proximal femoral bone stock, often classified
as Dorr type C bone (Figure 1) (3).

According to the Dorr classification system, proximal
femoral bone quality may be classified as type A (thick
cortices and narrow intramedullary canal), type B (thinning
of posterior cortical wall), or type C (thin cortices and wide
intramedullary canal) (3,4). Specifically, with the growing
use of cementless tapered femoral stems, the outcomes of
these implants in patients with suboptimal bone quality
need to be examined.

Cementless tapered femoral stems for primary THA are
the standard for the treatment of primary hip osteoarthritis
in younger patients, relying on immediate implant stability
for success (5). However, cementless THA in the elderly
remains controversial for fear of fracture or component
subsidence (6). Methylmethacrylate is commonly used for
stem fixation in patients with Dorr C bone undergoing
definitive treatment of hip osteoarthritis (7). However, the
use of cemented femoral stems in general has declined due
to challenges in obtaining a consistent and reproducible
cement mantle for long-term durable fixation. Additionally,
the use of cement can lead to medical complications
including pulmonary and cardiac collapse, fat embolism, as
well as increased operative time (8-12). Therefore, there
has been increased interest in the use of cementless THA in
older patients with compromised bone quality (5,13).

Given the controversy concerning femoral fixation in
suboptimal bone, the purpose of this multicenter study was
to compare: (I) clinical outcomes and (II) complications
mainly with respect to fracture and subsidence using a
tapered femoral prosthesis in patients with Dorr type C
versus A/B bone undergoing primary THA.

Methods

This study was conducted in accordance to the Helsinki
declaration and approved by institutional/regional/national
ethics/committee/ethics board of The University of
Louisville Institutional Review Board (No. 16.1002) and
informed consent was taken from all the patients.
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Following the various Institutional Review Board
approvals, a multicenter review at two different institutions
was conducted, including 1,030 patients who underwent
primary THA from 2004 to 2015 with a tapered wedge
cementless femoral stem. All preoperative hip radiographs
were categorized using the Dorr classification system
(Figure 1) (3). During this period, 48 patients with Dorr C
bone who underwent THA were identified. This cohort
included 38 females and 10 males who had a mean age of
69 years (range, 51 to 91 years), a mean body mass index
(BMI) of 30.5 kg/m’ (range, 19.8 to 43.4 kg/m’), a mean
Charlson Comorbidity Index (CCI) of 1.3 (range, 0 to 9), and
a mean follow-up of 50.6 months (range, 24.0 to 85 months).
These patients were compared to a matched cohort of
48 patients with Dorr A/B bone, matched for age, sex, and
BMLI. This cohort included 38 females and 10 males who had
a mean age of 70 years (range, 50 to 91 years), a mean BMI
of 31.1 kg/m’ (range, 20.7 to 50.2 kg/m’), a mean CCI of 1.9
(range, 0 to 4), and a mean follow-up of 46.9 months (range,
24 to 71 months) (Table 1).

All THAs were performed using hydroxyapatite tapered
femoral stems (Stryker Accolade I or ™, Mahwah, New
Jersey) in the lateral decubitus position through either a
posterior or direct lateral approach (14). The Accolade I
TMZF component is a titanium-alloy cementless stem with
a PureFix hydroxyapatite coating (15). Compared to the
first generation design, the Accolade II'" stem is shorter,
has an enhanced proximal fit, and utilizes titanium Ti6Al4V
alloy (15,16). Despite these minor design differences, these
implants rely on similar fixation principles. All patients were
immediately full weight bearing postoperatively and started
physical therapy on the day of surgery.

Demographic, clinical, and surgical data were extracted
from the institutions’ total joint registries. Clinical outcomes
were evaluated using preoperative and postoperative Harris
Hip Scores (HHSs) (17). Complications including fracture,
dislocation, and infection were recorded.

Postoperative anteroposterior (AP) pelvis and AP and
lateral hip X-rays were evaluated for femoral component
subsidence or loosening (Figure 2) (18,19).

Subsidence was measured using bony landmarks in the
AP radiograph. Magnification differences between time
intervals were controlled for by knowing and measuring the
size of the implanted femoral head.

Student #-tests were performed to evaluate significant
differences in demographic variables (age, BMI, CCI),
HHSs, composite revision rates, and subsidence between
the two groups. All data analyses were performed using
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Figure 1 Preoperative X-rays of a 67-year-old patient with a history of osteoporosis, previous retained hardware and severe left hip

osteoarthritis.

Table 1 Demographic data

Variables Dorr A/B Dorr C P value
Total patients 48 49 -
Mean follow-up (month) 46.9 50.6 0.2751
Demographics
Mean age, years 69.9 68.7 0.5409
Females 38 38 -
Males 10 10 -
Mean BMI, kg/m’ 31.1 30.5 0.6329
Mean CCI 1.9 1.3 0.0455

BMI, body mass index; CCl, Charlson Comorbidity Index.

SPSS 22 (IBM Corp., Armonk, NY, USA). A P value of 0.05

was set to determine statistical significance.

Results
Clinical outcomes

There were no significant differences in the postoperative
HHS (P=0.2653) or the change in HHS (P=0.9320)
between the two cohorts (Table 2).

In patients with Dorr C bone, pre- and postoperative
mean HHSs were 49 points (range, 8 to 85 points) and
82 points (range, 50 to 99 points), respectively, with a
mean improvement in HHS of 44 points. The Dorr A/
B pre- and postoperative mean HHSs were 44 points
(range, 28 to 74 points) and 84 points (range, 68 to
99 points), respectively, with a mean improvement in HHS
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of 44 points.

Complications

Overall, there were three complications in the Dorr
C group and one complication in the Dorr A/B group
(Table 2). There were no intraoperative fractures or
immediate postoperative fractures in either cohort. In the
Dorr C group, one patient dislocated during the first year
following the index procedure but did not require a revision
surgery. There was one case of postoperative prosthetic
infection requiring revision surgery in the Dorr C group.
In each group, one patient had a fall more than 1 year
postoperatively, sustaining a periprosthetic femur fracture
requiring revision. There was no difference in revisions for
any reason (P=0.232).

Radiographic outcomes

The mean 1-year subsidence of the Dorr C and A/B groups
were 1.4 mm (range, 0 to 6 mm) and 1.2 mm (range,
0 to 5 mm) respectively (P=0.5164). Neither group had
signs of postoperative aseptic loosening of the femoral
component, but 2 patients in the Dorr C group had aseptic
loosening of the acetabular component (7able 2).

Discussion

Although THA initially utilized cemented fixation with
excellent results, the use of methylmethacrylate is not
without risk, as it is associated with complications including
loosening, osteolysis, pulmonary embolism, and cement
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Figure 2 Postoperative X-rays of a 67-year-old patient demonstrating a stable, well-fixed tapered wedge Accolade II implant.

Table 2 Clinical outcomes, complications, and radiographic

outcomes

Outcomes Dorr A/B Dorr C P value
Preoperative HHS (mean) 44.4 49.4 0.2192
Postoperative HHS (mean) 84.3 81.7 0.2653
Change in HHS (mean) 44.4 43.9 0.9320
Intraoperative fractures 0 0 -
Postoperative periprosthetic fractures 1 1 -
Postoperative dislocation 0 1 -
Infections requiring revision 0 1 -
Mean one year subsidence (mm) 1.2 1.4 05164
Aseptic loosening of acetabular 0 5 _
component

Aseptic loosening of femoral 0 0 _

component

HHS, Harris Hip Score.

toxicity (10,11,20,21). The utilization of cemented THA
has declined markedly due to the advent of cementless
designs, with growing interest in the use of cementless
femoral stems in elderly patients given the success of long-
term biologic fixation (13). Yet, due to need for immediate
and rigid implant fixation with the use of cementless
implants, there is a concern for fracture and subsidence in
patients with compromised host bone quality, such as those
with Dorr C bone (22). In this study, we demonstrated that
patients with Dorr C bone undergoing cementless THA
achieved similar clinical outcomes, complication rates, and
radiographic outcomes to those with Dorr A/B bone.

This study is not without limitations. This is a small
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consecutive series with only 51 primary THA patients who
had Dorr C bone receiving a tapered cementless implant. We
expect this proportion to rise given the projected increase
in the number of elderly patients undergoing primary THA
over the next decade. However, this number is consistent
with other series in the literature using cementless femoral
implants in Dorr C bone, with a total of 210 cases reported
in 4 series (Table 3).

Additionally, this is a short-term study with one-year
minimum follow-up, and longer-term follow-up may be
necessary to fully evaluate any differences between these
two groups. Despite these limitations, we believe the results
of this multicenter matched cohort study are valuable in
understanding the excellent initial outcomes in patients
with poor bone quality following cementless THA.

Many studies have demonstrated excellent radiographic,
functional, and clinical outcomes of patients undergoing
primary THA utilizing a tapered uncemented femoral
component. Kolisek ez #/. demonstrated a 0.3% femoral
component revision rate at 5 years using a tapered
cementless femoral implant in 936 patients (26). Pierce ez al.
reported S-year aseptic and all-cause survivorship rates of
99.4% and 97.9%, respectively, for the femoral component
used in this study (27). However, very few studies have
stratified outcomes based on Dorr bone classification
(Table 3). For example, Issa er a/. demonstrated that a
cementless tapered stem system has the ability for stable
fixation for all Dorr types due to variation in the medial and
lateral dimensions based on the stem size (15). In a study
including 127 patients with Dorr C bone, Meding ez al.
demonstrated no difference in aseptic survivorship, HHSs,
or radiographic outcomes between the Dorr type A, B, or C
cohorts (13). Similarly, in the present study, no significant
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Table 3 Current review of literature outcomes of cementless THA in Dorr C bone
Author Hips Dorr C hips Average age Follow-up Overall aseptic HHS at last

(number) (number) (years) (years) survivorship (%) follow-up

Berend et al. (23) 96 48 79 5 97.96 84
Hozack et al. (24) 105 5 61.2 6.1 99 88.6
Meding et al. (13) 2,321 127 61 5.9 99.99 93.2
McLaughlin et al. (25) 350 68 69 20 98 89
Lindner et al. 98 49 68.7 4.2 100 81.7

THA, total hip arthroplasty; HHS, Harris Hip score.

difference was found in postoperative HHSs between the
Dorr type C and Dorr A/B cohorts.

In patients with Dorr C bone quality, attempting to
provide rigid and stable fixation with tapered stems against
cortical bone can lead to fracture unless the technique for
broaching and stem insertion are performed in a careful
manner. The variation in the femoral canal medial and
lateral fit in the stem design utilized in this study allowed
for excellent fit in all bone types, minimizing the risk of
fracture. The present study demonstrated similar rates of
intraoperative and postoperative periprosthetic femoral
fracture between the Dorr C and the Dorr A/B groups.
This is in contrast to the finding by Gromov ez 4/. that
Dorr C bone resulted in a five-fold increase in the risk of
periprosthetic femur fracture compared to Dorr B bone
in a cohort of 1,441 patients (P<0.001) (7). However, not
all cementless femoral stems are the same and the type
of cementless stem design is a risk factor for fracture
(28-30). In the present study, there was 1 dislocation in
the Dorr C group (2%) and no dislocations in the Dorr
A/B group. Recent studies have shown the incidence of
dislocation following primary THA to approach 2%, which
is comparable to the rate demonstrated in this study (31).
There were similar rates of prosthetic joint infection
between the two groups in this study, with one infection in
the Dorr C group and no infections in the Dorr A/B group.

In terms of radiographic outcomes, there was no
significant difference between Dorr C and A/B groups at
one year with respect to subsidence. There were no cases of
aseptic loosening of the femoral component in either group.
These findings are consistent with the findings of Riley
et al. who found 2-year aseptic survivorship of cementless
femoral components to be 99% in a cohort of 74 patients
aged 80 years or older (5).

With the marked rise of the use of cementless femoral
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components over the past decade, surgeons may feel inclined
to use cementless stems in Dorr C bone due to their
comfort level using the same predictable and reproducible
surgical technique. This study demonstrates clinical and
radiographic success of THA with cementless tapered
femoral stems in patients with compromised proximal
femoral bone stock. We did not identify an increased risk of
complications in the Dorr C group especially with respect
to intraoperative fracture or subsidence. With careful
surgical technique, cementless tapered wedge stems are a
viable alternative to cemented femoral fixation in patients
with Dorr C bone undergoing primary THA.

Conclusions

Current generation tapered wedge cementless femoral
stems provide stable fixation for patients with Dorr C bone
quality without increased complications with respect to
fracture or subsidence and can be considered an alternative
to cemented stems in patients with compromised bone

quality.
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