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Abstract

AIM

To compare the operation time, blood loss, and early
outcomes of acetabular components with and without the
screw.

METHODS

Thirty patients who underwent cementless acetabular
component with or without screw and whose follow-up
exceeded one year period in total hip arthroplasty were
evaluated. A posterior approach was used in all surgical
procedures by one experienced surgeon. Demographic
data, operation time, intra- and postoperative blood
loss volume, follow-up clinical score, cup migration, and
osteolysis were recorded. The Kolmogorov-Smirnov test
was performed for testing the normality of study data.
Mann-Whitney U test was used to analyze the inter-
group differences. A P-value of < 0.05 was considered
statistically significant.

RESULTS

Acetabular components were used in 16 (53.3%) patients
with screw and 14 (46.7%) without screw. After one year
of follow-up, an osteolytic lesion of 3 mm was found in
only one patient in the screw group. No cup migration
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was encountered. Intra-group mean Harris hip score
significantly increased, but there was no significant inter-
group difference. While the mean operation time of the
screw group was 121.8 min (range; 95-140), it was
102.7 min (range; 80-120) in the no-screw group, and
this difference was statistically significant (P = 0.002).
The mean intraoperative/postoperative, and total blood
loss were 556.6 mL (range: 350-800)/423.3 mL (range:
250-600), and 983.3 mL (range: 600-1350), respectively
in the screw group; and 527 mL (range: 400-700)/456
mL (range: 230-600), and 983 mL (range: 630-1250),
respectively in the no-screw group. The blood loss
difference between the two groups was not significant.
In the screw group, the operation time was 19.1 min
longer than the no-screw group, and this difference was
statistically significant.

CONCLUSION

Acetabular components with or without screw have similar
results, but the use of screw increases the operation time
significantly, while not changing the blood loss volume.

Key words: Hip arthroplasty; Acetabular fixation; With
screw; Without screw; Operation time

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a retrospective study comparing the
perioperative data and early outcomes of the screw and
no-screw acetabular components in total hip arthroplasty.
There is no study comparing the screw and no-screw
components for perioperative data in the literature.
Both components were characterized with similar clinical
outcomes in the early term. But additional screws
significantly increase the mean operative time.
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INTRODUCTION

Uncemented porous coated acetabular components
have been preferred over cemented ones in primary
total hip arthroplasty (THA) in the last 25 years!'.
Cementless acetabular cups can be implanted with or
without screw!”. While some studies have reported
that the additional screw improves stability, others
have mentioned that the press-fit implanted no-screw
components have produced similar results with the
screw fixation systems®®. In addition, avoidance of
screw reduces the risk of osteolysis of acetabular bone,
neurovascular complications, and operational costs”.
Screws could be responsible for an increased wear due to
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two phenomena. One is by contact with the insert, and
the other one by corrosion between the screw and the
cup. Screws can ensure stability in osteoporotic bones,
acetabular defects, and when reliable implantation
is not possible during surgery™. Studies comparing
acetabular components with and without screws are
of limited number, and the majority of them have
focused on component migration, osteolysis, and clinical
outcome!™>'!1, According to our literature survey, no
study has yet compared screw and no-screw fixation
with respect to blood loss and operation time. In our
study, we aimed to compare these two groups in terms
of bleeding, surgery time, early clinical outcome, and cup
migration.

MATERIALS AND METHODS

Patients who underwent THA with cementless porous
coated acetabular component with or without screw
for primary hip osteoarthritis and who had at least 12
mo of follow-up were included in this study. Patients
with previous hip surgery, revision cases, cemented
components, Crowe type 3 and 4 patients, less than 1
year follow-up, tumor or constrained prosthesis, and
any bleeding diathesis were excluded from the study.
The amount of intraoperative bleeding was determined
by a resident by adding the total gauze weight to
the difference between the irrigation and vacuum
volumes!***, The postoperative blood loss was calculated
by the volume of drainage. No pharmacological agent
was used to affect the bleeding; monopolar cauterization
was applied for hemostasis during surgery. The time
from the beginning of the surgical incision to the
closure of the subcutaneous tissue was recorded as the
operation time. Harris hip scores (HHP) were recorded by
a resident at preoperative period and at postoperative 1%,
3 6", and 12" months. On the first day after surgery,
articular suction drain was removed and walking and
strengthening exercises without full loading were started.
Patients began to walk with full weight bearing at 6™
week after surgery. Radiolucent lines, osteolytic lesions
more than 3 mm in diameter™ and bone loss were
recorded on radiographs of the patients at 3 acetabular
regions described by Delee and Charnley™, This study
was approved by the ethical committee of our hospital.

Surgical technique

All patients underwent unilateral THA. Preoperatively,
pelvis and standing posteroanterior hip radiographs
were obtained. Posterior approach was performed in
all surgical procedures by one experienced surgeon. A
cementless proximal 1/3 porous plasma spray coated
Bi-Metric femoral component was used in all patients. A
cementless Exceed ABT taper fit acetabular cup with C2A
ceramic liner and head was used in patients under 65
years old. A cementless Exceed ABT Ringloc X acetabular
cup and E1 10° polyethylene liner and M2A CoCrMo head
was used in patients over 65 years old (Biomet, Warsaw,
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Screw group no screw group

Table 1 Preoperative and intraoperative data of groups 7 (%)

Screw group  No-screw group

No. of patients 16 (53.3) 14 (46.7)
Age (yr) 56.5 (36-82) 54.0 (35-68)
Sex
Male 4(25) 6(42.9)
Female 12 (75) 8 (57.1)
Diagnosis
Osteoarthritis/ posttraumatic 12 9
Inflammatory 2 3
Osteonecrosis 2 2
Head size
28 1 0

32 15 14

IN). Acetabular socket preparation was similar in both
groups and the region was reamed concentrically. When
the maximum medial depth was reached, the acetabular
cup was implanted. After the surgeon implanted the
component, he attempted to move the cup bar antero-
posteriorly and supero-inferiorly for the stability control,
and two additional screws were used if the stabilization
was suspicious. Otherwise it was implanted without
screws.

Statistical analysis

SPSS Mac OS X 20.0 (SPSS, Chicago, IL) program was
used for statistical analysis. The Kolmogorov-Smirnov
test was used to test the normality of study data. Mann-
Whitney U test was used for the analysis of operation
time, bleeding volumes, and clinical scores between
the groups. The Wilcoxon test was used to analyze the
changes in intra-group clinical scores before and after
the operation. A P-value below 0.05 was considered
statistically significant.

RESULTS

Ten (33.3%) patients were male and 20 (66.7%) were
female. Acetabular cups were used with screw in 16
(53.3%) patients and without screw in 14 (46.7%)
patients. Table 1 shows the demographic data of the
patients. While the mean operation time was 121.8
min (range; 95-140), in the screw group, it was 102.7
min (range; 80-120) in the no-screw group, and this
difference was statistically significant (P = 0.002) (Figure
1). The mean intraoperative bleeding volume was 556.6
mL (range; 350-800)/527 mL (range; 400-700), the
postoperative drainage volume was 423.3 mL (range;
250-600)/456 mL (range; 230-600), and the mean total
bleeding volume was 983.3 mL (range; 600-1350)/983
mL (range; 630-1250) in the screw/no-screw group,
respectively. The bleeding amount was not statistically
significant between the groups (P > 0.05). Harris hip
scores significantly increased within the groups, but no
significant difference was found between the groups
(Figure 2). Hip dislocation occurred in two patients.
One of them occurred in the screw group 15 d after
surgery and was relocated by sedation in the operating
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Figure 1 A bar diagram showing operation time and groups. Comparison
of operation time between screw and no-screw groups with P values illustrated
to show differences.

room; the other one was noticed in no-screw group
at the early postoperative period and relocated on
patient bed. No-screw group had a trochanteric fracture
during femoral stem implantation. Plate fixation was
performed and callus tissue formed at 6™ month. None
of the patients had acetabular component migration and
revision surgery. One patient in screw group (6.2%) had
osteolytic lesions around the screw (Table 1).

DISCUSSION

Transacetabular screw is used by surgeons to improve
stability in total hip arthroplasty™®*!, It has been shown
to improve initial stability in cadaveric studies™*"".
However, it is known that additional screws increase
neurovascular complications™, although there is no
consensus whether they increase osteolytic lesions™ %",
Some authors have attributed the increase in osteolytic
lesions to a reaction to the debris escaping from the
screw holes to the acetabular bone™*”. In contrast,
Schmalzried et af*®! reported in their retrospective study
that pelvic osteolysis is associated with significantly
greater head size and longer follow-up than screw use.
In our study, only one case of osteolysis was identified,
which was in the screw group. We attributed the low
number of osteolysis cases to a short follow-up period.
Cup migration can be evaluated not only by con-
ventional radiography but also by radiostereometry®”.,
Studies comparing middle- and long-term cup migration
have yielded no significant differences between the screw
and no-screw groups'**?”. In our study, cup migration
did not occur in either group at one-year follow up.
Thanner et al! reported a comparative study and
found a mean HHP of 99 in the screw group and 98 in
the no-screw group at the end of 2 years. In our study,
at the end of one year, the mean HHP was 81.6 in the
screw group and 84 in the no-screw group. Similar to
the literature findings, our study did not reveal any
significant differences between the two groups in terms
of clinical outcomes and cup migration. Short-term
follow-up and limited case series were the weak points
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Figure 2 A line chart showing changes Harris hip score over time.

of our study.

The strength of our study is that it compared
perioperative data. A review of the literature indicated
that no study has yet compared the screw and no-
screw groups with regard to volume of blood loss and
operation time. Studies have reported that blood loss in
THA ranges between 600 and 1800 mL®*?, The mean
blood loss in our study was 983.3 mL in the screw group
and 983 mL in the no-screw group, with the difference
being statistically non-significant. The mean volume of
intraoperative bleeding was greater by 29.6 mL in the
screw group. We attributed this difference to a bleeding
from screw holes, but it was not statistically significant.
An analysis of the postoperative drain volumes revealed
that the mean volume was greater by 32.7 mL in the no-
screw group, which contributed to a slight difference of
0.3 mL between the two groups in the total amount of
bleeding.

Duchman et al*® reported that an operative time
greater than 120 min was associated with increased
short-term morbidity and risk of complications in THA.
We found a mean operative time of 121.8 min in the
screw group but no complication such as wound infection
was encountered. We compared the screw and no-screw
groups for the operation time and found that the mean
time was 19.1 min greater in the screw group, and this
difference was statistically significant. We attribute this
difference to preparation of holes, sterile unpacking, and
screwing.

Similar to the literature data, our study showed no
difference between clinical outcome and cup migration
between the screw and no-screw groups in the short
term, whereas not using a screw provided a significant
advantage in terms of operation time.

COMMENTS

Background

Cementless acetabular components in total hip arthroplasty can be implanted
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with or without screws. It is known that using screws increases neurovascular
complications. However, its effects on osteolysis, component stability, and
migration are still being debated. No study has compared the perioperative data
of screw and no-screw components in the literature. In this study, the authors
compared the acetabular components with and without screws in terms of
bleeding, operation time, early clinical outcomes, and cup migration.

Research frontiers

The results of this study contribute to clarifying the effect of the screws used
in the fixation of the acetabular component in total hip arthroplasty on the
operation time, surgical bleeding, and early clinical outcomes.

Innovations and breakthroughs

Using screw did not affect clinical outcome and cup migration at the early
postoperative period. Screw and no-screw groups showed similar results
in respect to surgical bleeding. However, the use of the screw significantly
increased the operation time.

Applications
This study showed that the implantation of the acetabular component without
screw would have a significant advantage in the operation time.

Terminology
Osteolysis: Bone matrix resorption by osteoclast cells.

Peer-review
The sample size and the follow up is short of course but interesting.
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