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Abstract

Introduction: The correct position and alignment of prosthetic
hip components are essential for optimal short-term and long-term
results. Among the factors that influence biomechanics are femoral
and acetabular anteversion, which reduce the risk of dislocations.
To avoid dislocation, the objective was to determine the angles of
femoral and acetabular anteversion of the prosthetic components
after hip arthroplasty via tomography.

Methods: This is a descriptive, cross-sectional study of the Trau-
matology and Orthopedics Service of the Alcivar Clinic from 2022
to 2023.

Results: Twenty-one patients presented average acetabular ante-
version angles of 14° £ 8 (6-22), 15° in men and 12° in women;
average femoral anteversion angles of 18° + 10 (8-28), 18° in men
and 20° in women; average combined anteversion angles of 33° +

Surgery

14 (21-47); and 33° for males and females. Among the five early
dislocations and two late dislocations, four posterior dislocations
(<21°) and three anterior dislocations (> 47°) were functional ac-
cording to the modified Harris scale, with results ranging from ex-
cellent to good (80-95%).

Conclusions: Tomography is a valuable and reliable tool for de-
termining the correct alignment of prosthetic components in the
hip in patients undergoing C'TA. Early dislocations are not directly
related to acetabular or femoral anteversion; multifactorial causes
must be considered.
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Introduction

Correct alignment of prosthetic components is crucial to
achieving successful clinical results and avoiding long-term
complications. Misalignment can cause premature compo-
nent wear [1], prosthesis dislocation, joint instability, and per-
sistent pain [2].

Accurate measurement and correct placement of the fem-
oral and acetabular anteversion components are essential to
optimize the long-term results of total hip arthroplasty (TCA).
Various techniques, such as radiographic evaluation and sur-
gical guides, determine and adjust anteversion angles during
surgery.

Since conventional radiological and clinical measurement
systems can be imprecise, it is possible to employ a simple,
easy, and reliable method to measure the acetabular and fem-
oral torsion angles, considered the leading anatomical indica-
tors of clinical trauma. Computerized axial tomography (CT)
has emerged as an invaluable tool in the pre-and postopera-
tive evaluation of CTA. CT provides detailed, three-dimen-
sional images of the hip, allowing an accurate assessment of
bone anatomy and the alignment of prosthetic components
[3].

Anteversion of the femoral neck, also known as femoral
torsion or version, refers to the relative rotation (torsion) be-
tween the axis of the bone and the femoral neck [4]. Typically,
when viewed from above, the femoral neck projects approxi-
mately 15 degrees forward relative to a medial-lateral axis that
passes through the femoral condyles. An approximate 15-de-
gree anteversion angle allows for optimal alignment and joint
congruence. A torsion greater than 15 degrees is called exces-
sive anteversion. In contrast, torsion less than 15 degrees (ap-
proaching 0 degrees) is called retroversion [5]. Any alteration
affects the biomechanics and anatomy of the hip and is asso-
ciated with differences in gait, causing clinical problems, in-
cluding osteoarthritis and epiphysiolysis of the femoral head
(6].

Another risk factor for hip prosthesis dislocation is com-
bined anteversion, which is defined as the sum of the acetab-
ular version and the femoral version; after multivariate anal-
ysis, it was determined between <40° and > 60°; low or low
femoral anteversion combined with low femoral and acetab-
ular dislocations was associated with posterior dislocations;
and high or combined femoral and acetabular anteversion
with anterior dislocations [7].

The dislocation rate of prosthetic materials varies be-
tween 2% and 10%, and 28% in revision total hip arthro-
plasty [8]. The etiology of dislocation is one of the most fre-
quent early postsurgical complications of hip arthroplasty. In

early dislocation, it is essential to check the surgical technique,
soft tissue tension, lack of repair of the surgical approach, or
patient noncompliance; in late dislocation, poor orientation,
which can cause instability, possible eccentric wear, and dis-
location, is essential. Multiple factors, such as cognitive status
and neuromuscular disorders (dementia, cerebral palsy, Park-
inson's disease, and cognitive dysfunction), age greater than
75 years (sarcopenia), previous surgeries (substantial soft tissue
trauma and lack of trochanteric union), lack patient education
and compliance with precautions [8-11].

To maintain sagittal balance, the lumbar spine, pelvis, and
hip joint interactions require proper balance and alignment.
Physiological aging, associated with a loss of lumbar lordosis
and increased pelvic retroversion, involves a modification in
the position of the lower extremities, with an anteversion of
the acetabulum, hip extension, and knee flexion in an attempt
to rebalance the sagittal profile. Retroverted pelvises put the
hip replacement at risk of anterior dislocation when standing.
Conversely, anteverted or low-incidence pelvises can put the
THA at risk of posterior dislocation when sitting [12 -16].

The hip prosthetic components have adequate femoral
and acetabular anteversion to ensure good stability and joint
function. The different strategies and clinical considerations
used to place the elements in the THA correctly should be
considered. No studies in our environment have determined
the typical ranges of acetabular and femoral anteversion.

This study aimed to determine via tomography an ade-
quate range of acetabular and femoral anteversion to achieve
stability while avoiding the dislocation of prosthetic compo-
nents.

Materials and methods

Study design

The present study is observational and cross-sectional. The
source 1is retrospective.

Stage

The study was conducted in the Traumatology and Ortho-
pedics service of the Alcivar Hospital in Guayaquil, Ecuador,
from June 1, 2022, to August 31, 2023.

Participants

Patients who had undergone total hip arthroplasty at the
Traumatology and Orthopedics Service of the Alcivar Hospi-
tal from June 2022—August 2023 were included, as high-qual-
ity C'T images of the lower extremities and who had adequate
clinical follow-up and complete data were available. Patients
who had undergone partial hip arthroplasty (Thomson), pa-
tients who could not tolerate C'T due to medical conditions
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that prevented the study, or patients with insufficient or in-
complete image quality of the lower extremities, which pre-
vented an accurate evaluation, were excluded from the align-
ment of the hip prosthetic components. Patients with incom-
plete data were excluded from the analysis.

Variables
The variables used were age, sex, description of anteversion,
percentage of dislocations, and functionality.

Data sources/measurements

The source was indirect; an electronic form was filled out
from the history data. A 128-slice Phillips Incisive C'T PRO
was used. Patients are examined in the supine position for the
study of rotational alignment. When the hip is scanned in the
axial, coronal, and sagittal planes, the images are transferred
to a DICOM image processing and visualization system.

Figure 1. Acetabular anteversion angle measurement pro-
tocol according to Dr. Carlos Valle. (Correction of pelvic tilt

by anthropometric angulation (PS-SP line)).

Multiplanar reconstruction for acetabular anteversion angle
measurement with pelvic tilt correction.

Figure 2. Femoral anteversion angle measurement.

Measurement of the femoral anteversion posterior border of
the femoral condyles and the tangential line of the femoral
neck.

Specialized software tools were used to measure the position
and alignment of the prosthetic components, and parameters
such as acetabular anteversion and femoral anteversion were
measured.

The anteversion angle measurement protocol [16]. Pelvic tilt
correction by anthropometric angulation (PS—SP line) (Figure
1.

1. Multiplanar reconstruction of images obtained from pelvis
and hip axial cuts.

2. Correction of the reconstructed planes' medial, transverse,
and sagittal axes.

3. Correction of the inclination of the sagittal axis via correc-
tion of the pelvic inclination angle, with an anthropometric
angulation value (PS-SP line) of 64 degrees in men and 68
degrees in women. The sagittal axis image shows the prom-
ontory and symphysis pubis.

3. Coronal axis correction involves tilting the horizontal and
vertical axes in an image that shows the bilateral femoral
head.

4. The axial axis was corrected by tilting the horizontal and
vertical axes in an image that shows the bilateral femur head.
5. The acetabular anteversion angle between the line corre-
sponding to the sagittal plane and the line drawn tangential
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to the anterior and posterior edges of the acetabulum was cal-
culated.

6. To calculate femoral anteversion, the center of the femoral
neck is identified in the axial plane, and the line tangential to
the posterior border of the femoral condyles 1s used (Figure 2).

To assess hip functionality in the postoperative period,
the modified Harris scale was used through a questionnaire
administered to the patient to determine pain and joint func-
tion. The activities considered assessing functionality were
walking (limp, support, distance tolerated), climbing stairs,
putting on socks and shoes, and the ability to sit and use public
transport. By evaluating these parameters, a maximum score
of 100 points is obtained. A score between 90 and 100 is con-
sidered an excellent result; a score between 80 and 89 1s good,;
a score between 70 and 79 is acceptable; and a score less than
70 1s a bad result [17].

Biases

To avoid interviewer, information, and memory biases, the
principal investigator always maintained the data with a guide
and records approved in the research protocol. Observation
and selection bias were avoided by applying the participant
selection criteria. Two researchers independently analyzed
each record in duplicate, and the variables were recorded in
the database once their agreement was verified.

Study size
The sample is nonprobabilistic for all the cases available in
the service.

Quantitative variables
Descriptive statistics were used. The results are expressed as
frequencies and percentages.

Statistical analysis

Noninferential statistics were used. For descriptive analysis,
frequencies and percentages are presented. The statistical
package used was IBM Corp. (released 2013). IBM SPSS Sta-
tistics for Windows, Version 22.0. Armonk, NY: IBM Corp.

Results
Participants
Twenty-one patients were included in the study.

Main characteristics of the study group

The study included 21 patients with total hip replacement
with different service brands, such as Simed and Braum. In
the present study, 13 men (62%) and eight women (38%) were
included, and the average age was 60 years and was

distributed across the different age groups (Table 1). Most of
the patients (81%) underwent surgery due to coxarthrosis IIT
and IV, according to the Kellgren—Lawrence classification.
Nineteen percent of these fractures were femoral neck frac-
tures; the latter were considered risk factors for prosthetic dis-
locations (Table 2).

Table 1. Study population

Category: Variable N=21 %
Men 13 62%
Sex Women 8 38%
40-59-year-old 9 43%
Age 60-79-year-old 10 48%
>80-year-old 2 9%

The anteversions obtained individually were indicated in the
universal study sample. Dislocation was identified in 5 pa-
tients who underwent operations in our medical home, and
two patients, predominantly men, who underwent operations
for hip arthroplasty in another medical home were included.

Table 2. Main clinical characteristics of the population.
% or aver-

Cat : Variabl N=21
ategory ariable 2 o
Etiol Cloxarthrosis 17 81%
10l08Y Fracture 4 19%
Combined <921° 3 14%
ombmed o ) 470 13 62%
anteversion
>47° 5 24%
Acetabular Men 15°
: § 14.0° + 8
anteversion Women 12
F al an- M °
emor‘ an en 18 18.0° 10
teversion Women 20°
Combined M °
om m-e en 33 33.0°4 14
anteversion Women 33°

When the data were analyzed, the values were outside the
typical ranges of femoral or acetabular anteversion, but no
patient presented with dislocations to date.

Average values of the acetabular and femoral ante-
version angles

An average range of acetabular anteversion of 14° was ob-
tained: 15° for males and 12° for females. The global average
is 14.5° = 8 (6-22). The femoral anteversion angle averaged
18° in men and 20° in women. The global average is 19.0° +
10 (8-28). The average combined anteversion angle was 33°
* 14 (21-47) for men and women.
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Identification of dislocations and risk factors

Among the 21 patients whose data were statistically signifi- Table 3. Anteversions acetabular, femoral and combined in

cant, three patients (14%) with combined values less than 21° the study population.

Acetab-

had a high risk of posterior dislocation, 13 patients (62%) had " Femoral Com-
normal parameters of 21-47°, and 5 (24%) patients with com- No Age Sex t::;n- antever- bined an-
bined anteversion greater than 47° had a greater risk of ante- . sion sion teversion
rior dislocation. Four of the seven dislocated patients were dis- 1 61 M 18.4 11.49 99.89
IFE}clated pos;eriorlyi ar'uf: thr.ee wzreB dicsl(ga;;d adnteriolrly. 9 41 M 99.0 96.0 55.0
. ere VYCI“G e early dis ocatl?ns (A, » G, D, ) ar? two late 5 67 M 13.0 91.0 34.0
dislocations (F, G), the latter with a surgical history in another
. . . . . 4 66 F 23.15 13.3 36.45
health center, of which 4 were posterior dislocations, with
combined anteversion of less than 21 degrees and three dislo- 2 ) M 1t 124 Sl
cations anterior (G, E - ) combined anteversion greater than 6 54 K 158 16.3 32.1
47 degrees, three patients (A, B, F) had a previous diagnosis 7 45 M 25.1 13.1 38.2
of femoral or acetabular neck fracture, four patients had cox- 8 42 M 20.0 31.8 51.88
arthrosis, and four patients C, D, F, G underwent surgery for 9% 62 F 5.14 15.6 20.74
revision arthroplasty of the femoral or acetabular component, 10% 89 M 4.4 6.0 10.4
loosening of the femoral component, and a revision was per- 11* 56 M 7.7 10.7 28.4
f?rmed by cementing the femorall component (C) due to sub- 19 50 M 307 10.11 13.18
.51dence of the femor.al stem (D), with wear of the polyethylene 13 67 F 13.9 145 98.4
mser.t F-G). All patlen.ts V\fho underwe.nt open aI.ld closed.re- " 64 N 10.04 16.9 96.94
duction had no complications after this second intervention
. . . . 15% 66 F 28.0 23.9 51.9
(Table 3 and Table 4. A registry of representative cases is pre-
sented in Figure 3, Figure 4, Figure 5, and Figure 6. 16 66 K 36 35.5 39.1
17 22 F 17.0 33.0 50.0
18 76 M 125 8.4 20.9
19* 80 M 10.6 29.1 39.7
20% 71 M 17.3 33.7 51
21* 56 F 2.78 4.79 7.6

* Patients with dislocations.

Table 4. Percentage of dislocations and identification of possible risk factors.
Femoral

# Sex Age ATC cause Time (Weeks) Acetabu%ar Antever- Combln.ed Reduction
Anteversion . anteversion
sion

A Man 56 Fracture 1 17.7 10.7 28.4 Bloodless
B Female 62 Fracture 2 5.1 15.6 20.74 Bloodless
C Man 80 Osteoarthritis 1 10.6 29.1 39.7 Bloody

D Man 82 Osteoarthritis 3 44 6 10.4 Bloody

E Female 66 Osteoarthritis 4 28 23.9 51.9 Bloodless
F Man 71 Fracture 10 years 17.3 35.7 51.0 Bloody

G Female 56 Osteoarthritis 9 years 2.78 4.79 7.6 Bloody
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Figure 3. Physical examination of a representative case A.

o

D.

Angulo: 10.74° / 349.26

D)

E

A 56-year-old man with a history of femoral neck
fracture.

1 year ago, he was treated with a DHS plate.

Eight days prior, a right hip prosthesis was placed,
abducted, and internally rotated, with posterior dislo-
cation.

Closed reduction was performed, and the acetabular
anteversion range was normal (10.74 degrees).
Femoral anteversion range (17.7 degrees). Com-
bined Anteroversion (28.4 degrees).
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Angulo: 10.68° / 349,32

Figure 4. Physical examination of a representative case C.

A. Man with early dislocation, 80-year-old, history of
right hip arthroplasty (12/27/2022) due to type IV
coxarthrosis.

B. Seven days later, he presented anterior dislocation
accompanied by pain of 8/10.

C. The lower right limb was externally rotated and short-
ened, with femoral anteversion values of 10.6 de-
grees.

D. Inimaging studies, the acetabular anteversion is 29.1
degrees and a combined 39.7 degrees. There is evi-
dence of subsidence of the femoral component, and
a bloody reduction with cementation of the femoral
component is performed.
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Figure 5. Physical examination of a representative case F.

Anguk: 29.16° / 330.84"

E

A man with late dislocation, 71 years old, with a trau-
matic history of acetabulum fracture 25 years ago,
15 years early, had a left hip arthroplasty at ten
years. Arthroplasty presents the first episode of an-
terior dislocation, and during that year, he had five
dislocations.

The last episode occurred two months prior, and it
involved an apparent extension and external rotation
mechanism and 17.3 degrees of femoral anteversion.
The acetabular anteversion angle was 33.7 degrees,
and the combined anteversion angle was 51 degrees.
Revising the acetabular component, a bloody reduc-
tion was performed, revealing polyethylene wear.
Functional results.
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Figure 6. Physical examination of a representative patient
G).

Woman with late dislocation, 56-year-old, history of
right hip arthroplasty 12 years ago. Nine years early
after arthroplasty, she presented the first episode of
dislocation.

Last year, she presented four dislocations, the last
one a month ago.

The images show an acetabular anteversion of 2.78
degrees.

Femoral anteversion was 4.79 degrees.

Open reduction is performed with revision of the ac-
etabular component.
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Functionality assessment was performed with the modified
Harris scale, with favorable results ranging from excellent to

good (Figure 7).
Figure 7. Functionality with the modified Harris scale.
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Discussion

In total hip arthroplasty, the size and position of the pros-
thetic material influence the postoperative results, anteversion
or retroversion, whether femoral or acetabular, and affect the
contact between the femoral, acetabular, and polyethylene in-
serts, causing mechanical alterations, complications, instabil-
ity, prosthetic loosening, and dislocations.

CT provides detailed three-dimensional visualization of
the hip, allowing a comprehensive assessment of the position
and alignment of prosthetic components. Compared with
conventional radiographs, this enhanced visualization ability
is essential for detecting subtle misalignments that may go un-
noticed with other evaluation methods.

Measurement with 3D CT should be the gold standard
for measuring the acetabular anteversion angle. A significant
difference exists in evaluating the true anteversion angle (AV)
by 3D and 2D methods. The difference 1s caused mainly by
the anterior-posterior pelvic tilt. The main disadvantage of
the 3D process is the time-consuming nature of C'T data seg-
mentation. The mean AV angle was 16.1 (5.9)°, as measured
via the 3D method, and 22.0 (6.0)°, as measured via the 2D
method [18].

Few studies have considered the correction of the pelvic
tilt before the measurement of acetabular anteversion because
the anterior pelvic tilt decreases anteversion; otherwise, the
posterior pelvic tilt increases [12]. A study was carried out at
our institution [16] in a patient without hip arthroplasty,
where average acetabular anteversion was determined to be
19.3° for men and 20.4° for women. In this study, pelvic cor-
rection was performed before measurement, in contrast to our

research on acetabular anteversion in men, which was 13.22°
and 15.22° in women. However, it is vitally important to con-
sider femoral anteversion.

A study was conducted in the Chinese population [19]
with 466 patients (353 men and 113 women). They reported
that the mean femoral angle was 10.62° and that the degree
of acetabular anteversion was 18.79°. Importantly, patients
younger than 60 had a significantly greater angle but a con-
siderably lower degree of acetabular anteversion than those
older than 60. Furthermore, this study revealed that women
had significantly greater values of the femoral and acetabular
versions than men did. In our study, the average value of fem-
oral anteversion was 19.4°, and the average value of acetabu-
lar anteversion was 13.96°. The average age was 60 years,
with higher values for females.

Similar results were reported in South Korea [20], which
noted that the angles of anteversion by age group tended to
decrease, femoral anteversion tended to decline with age in
men and women, and acetabular anteversion tended to in-
crease in both men and women. The authors assumed that
the cause of increased acetabular anteversion was decreased
lordosis of the lumbar spine, which was much more promi-
nent in women with increasing age [20,21]. In our study, an-
teversion was similar in both sexes.

Another study [22] with 1215 hip arthroplasty patients re-
ported a median femoral anteversion angle of 14.4°, with
12.7° for men and 16.0° for women. Femoral anteversion in
men decreased significantly with increasing age. A total of
14% of the patients experienced extreme anteversion (<0° or
> 30°), similar to the results found in the present study with
five dislocations. However, there must be other causes, such
as hip replacement care and the age of the patient for the pre-
sent sarcopenia.

The combined anteversion technique reduced the dislo-
cation rate by a factor of 6 in cementless total hip arthroplasty
[23]. The combined anteversion technique used in our study
resulted in 79% of our patients having a value of <40 degrees,
21% with a standard range of 40-60° and 5% with a value
greater than 60°, with four posterior dislocations and one an-
terior dislocation, with an average range of 38° £ 9° (range,
12°-55°), [24]; AC 50 = 10°, [23]. Another study revealed
that the optimal total anteversion angle of 40—-60° is not a pa-
rameter that predicts stability (odds ratio [OR] of 0.40, P =
0.144) [25].

The safe zone range of 15° should be abolished because
the instability of the TCA seems to be related to the 3D ori-
entation of the complete prosthesis about its circulating
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structures, such as the pelvis, femur, and preoperative position
[Z]; furthermore, it does not allow us to differentiate between
stable and unstable C'TA implants [25].

In this study, we investigated the use of computerized ax-
ial tomography to determine the correct alignment of pros-
thetic components in the hip in patients undergoing total hip
arthroplasty. The results of this study demonstrated that GT
is an accurate and reliable tool for evaluating the alignhment
of prosthetic components as a whole, which is crucial for the
long-term success of hip replacement surgery. In addition, we
identified the causes of prosthetic dislocations in our study
population.

Conclusions

CT is a valuable and reliable tool for determining the correct
alignment of prosthetic components in the hip in patients un-
dergoing CTA to achieve adequate alignment and optimal
joint congruence, reducing the likelihood of dislocation of
prosthetic components. CT with multiplanar reconstruction
corrects the pelvic tilt and errors in rotation, achieving a more
precise measurement of the acetabular anteversion angle,
making it a valuable tool for the postsurgical follow-up of hip
arthroplasty. A multifactorial origin should be assessed in pa-
tients with hip prosthesis dislocation, and patient education
and postsurgical habits influence most postsurgical patients,
taking into account the 3D orientation of the prosthesis as a
whole. Femoral and acetabular anteversion in combination
can be considered risk factors for postoperative hip arthro-
plasty patients.

References

1. Teeter MG, Lanting BA, Naudie DD, McCalden RW, Howard
JL, MacDonald SJ. Highly crosslinked polyethylene wear rates
and acetabular component orientation: a minimum ten-year fol-
low-up. Bone Joint J. 2018 Jul;100-B(7):891-897. doi:
10.1302/0301-620X.100B7.B]]-2017-1457.R3. PMID:
29954202.

2. Kingsbury SR, Smith LK, Czoski Murray CJ, Pinedo-Vil-
lanueva R, Judge A, West R, Smith C, Wright JM, Arden NK,
Thomas CM, Kolovos S, Shuweihdi F, Garriga C, Bitanihirwe
BKY, Hill K, Matu J, Stone M, Conaghan PG. Safety of disin-
vestment in mid- to late-term follow-up post primary hip and
knee replacement: the UK SAFE evidence synthesis and recom-
mendations. Southampton (UK): National Institute for Health
and Care Research; 2022 Jun. PMID: 35767667.

3. Miyasaka T, Kurosaka D, Saito M, Omori T, Ikeda R, Marumo
K. Accuracy of Computed Tomography-Based Navigation-

10.

1.

12.

Assisted Total Knee Arthroplasty: Outlier Analysis. ] Arthro-
plasty. 2017 Jan;32(1):47-52. doi: 10.1016/j.arth.2016.05.069.
Epub 2016 Jun 7. PMID: 27369304.

Cibulka MT. Determination and significance of femoral neck
anteversion. Phys Ther. 2004 Jun;84(6):550-8. PMID:

15161420.

Scorcelletti M, Reeves ND, Rittweger J, Ireland A. Femoral an-
teversion: significance and measurement. J Anat. 2020
Nov;237(5):811-826. doi: 10.1111/joa.13249. Epub 2020 Jun
24. PMID: 32579722; PMCID: PMC7542196.

Giori NJ, Trousdale RT. Acetabular retroversion is associated
with osteoarthritis of the hip. Clin Orthop Relat Res. 2003
Dec;(417):263-9. doi:  10.1097/01.blo.0000093014.90435.64.
PMID: 14646725.

van Erp JHJ, Snijders TE, Weinans H, Castelein RM, Schlosser
TPC, de Gast A. The role of the femoral component orientation
on dislocations in THA: a systematic review. Arch Orthop
Trauma Surg. 2022 Jun;142(6):1253-1264. doi:
10.1007/s00402-021-03982-1. Epub 2021 Jun 8. PMID:
34101017, PMCID: PMC9110501.

Dargel J, Oppermann J, Briiggemann GP, Eysel P. Dislocation
following total hip replacement. Dtsch Arztebl Int. 2014 Dec
22;111(51-52):884-90. doi: 10.3238/arztebl.2014.0884. PMID:
25597367, PMCID: PM(C4298240.

Houdek MT, Watts CD, Wyles CC, Trousdale R'T, Milbrandt
TA, Taunton MJ. Total Hip Arthroplasty in Patients with Cer-
ebral Palsy: A Cohort Study Matched to Patients with Osteoar-
thritis. J Bone Joint Surg Am. 2017 Mar 15;99(6):488-493. doi:
10.2106/]BJS.16.00528. PMID: 28291181.

Gausden EB, Parhar HS, Popper JE, Sculco PK, Rush BNM.
Risk Factors for Early Dislocation Following Primary Elective
Total Hip Arthroplasty. J Arthroplasty. 2018 May;33(5):1567-
1571.e2. doi: 10.1016/j.arth.2017.12.034. Epub 2018 Jan 6.
PMID: 29395718.

Saiz AM, Lum ZC, Pereira GC. Etiology, Evaluation, and Man-
agement of Dislocation After Primary Total Hip Arthroplasty.
JBJS Rev. 2019 Jul;7(7):e7. doi: 10.2106/JBJS.RVW.18.00165.
PMID: 31343509.

Garcia-Maya B, Gomez Luque J, Garcia Rey E. Posterior pelvic
tilt evolution in patients undergoing total hip arthroplasty. A
minimum 5-years follow-up clinico-radiological study. Rev Esp
Cir Ortop Traumatol (Engl Ed). 2021 Jul 30:51888-
4415(21)00088-6. English, Spanish. doi:
10.1016/j.recot.2021.06.001. Epub ahead of print. PMID:
34340937.

Actas Médicas (Ecuador) 2024; 34 (1) Page 57


https://boneandjoint.org.uk/Article/10.1302/0301-620X.100B7.BJJ-2017-1457.R3
https://www.journalslibrary.nihr.ac.uk/hsdr/KODQ0769#/abstract
https://www.arthroplastyjournal.org/article/S0883-5403(16)30248-0/abstract
https://pubmed.ncbi.nlm.nih.gov/15161420/
https://onlinelibrary.wiley.com/doi/10.1111/joa.13249
https://journals.lww.com/clinorthop/abstract/2003/12000/acetabular_retroversion_is_associated_with.30.aspx
https://link.springer.com/article/10.1007/s00402-021-03982-1
https://www.aerzteblatt.de/int/archive/article/166748
https://journals.lww.com/jbjsjournal/abstract/2017/03150/total_hip_arthroplasty_in_patients_with_cerebral.6.aspx
https://www.arthroplastyjournal.org/article/S0883-5403(17)31140-3/abstract
https://journals.lww.com/jbjsreviews/abstract/2019/07000/etiology,_evaluation,_and_management_of.10.aspx
https://www.sciencedirect.com/science/article/pii/S1888441521000886?via%3Dihub

DOI: 10.61284/175

Traumatology | Surgery

13. Pizones J, Garcia-Rey E. Pelvic motion the key to understanding
spine-hip interaction. EFORT Open Rev. 2020 Sep 30;5(9):522-
533. doi: 10.1302/2058-5241.5.200032. PMID: 33072404,
PMCID: PMC7528668.

14. Buckland AJ, Puvanesarajah V, Vigdorchik J, Schwarzkopf R,
Jain A, Klineberg EO, Hart RA, Callaghan JJ, Hassanzadeh H.
Dislocation of a primary total hip arthroplasty is more common
in patients with a lumbar spinal fusion. Bone Joint J. 2017
May;99-B(5):585-591.  doi:  10.1302/0301-620X.99B5.B]]-
2016-0657.R1. PMID: 28455466.

15. Lewinnek GE, Lewis JL, Tarr R, Compere CL, Zimmerman JR.
Dislocations after total hip-replacement arthroplasties. J Bone
Joint Surg Am. 1978 Mar;60(2):217-20. PMID: 641088.

16. Valle C, Rodriguez J. Medicién por Tomografia Computada de
la Anteversion del Acetabulo. Revista media cientifica, ACTAS
MEDICAS, HOPITAL ALCIVAR, 2010.

17. Nilsdotter A, Bremander A. Measures of hip function and symp-
toms: Harris Hip Score (HHS), Hip Disability and Osteoarthritis
Outcome Score (HOOS), Oxford Hip Score (OHS), Lequesne
Index of Severity for Osteoarthritis of the Hip (LISOH), and
American Academy of Orthopedic Surgeons (AAOS) Hip and
Knee Questionnaire. Arthritis Care Res (Hoboken). 2011 Nov;
63 Suppl 11: S200-7. doi:10.1002/acr.20549 . PMID:
22588745.

18. Barlow KA, Krol Z, Skadlubowicz P, Dong C, Zivkovic V, Krieg
AH. The "true" acetabular anteversion angle (AV angle): 2D C'T
versus 3D model. Int J Comput Assist Radiol Surg. 2022
Dec;17(12):2337-2347.  doi:  10.1007/511548-022-02717-w.
Epub 2022 Jul 27. Erratum in: Int ] Comput Assist Radiol Surg.
2023 Feb;18(2):409-412. doi: 10.1007/511548-022-02734-9.
PMID: 35895212; PMCID: PMC9652210.

19. Jiang N, Peng L, Al-Qwbani M, Xie GP, Yang QM, Chai Y,
Zhang Q, Yu B. Femoral version, neck-shaft angle, and acetab-
ular anteversion in Chinese Han population: a retrospective
analysis of 466 healthy adults. Medicine (Baltimore). 2015
May;94(21):¢891.  doi:  10.1097/MD.0000000000000891.
PMID: 26020398; PMCID: PMC4616413.

20. Cho Y, Shin J, Kim S. Acetabular, Femoral, and Combined An-
teversion in a Province in South Korea: Computed Tomogra-
phy-Based Study. Clin Orthop Surg. 2023 Aug;15(4):567-573.
doi: 10.4055/¢i0s22350. Epub 2023 Jun 14. PMID: 37529189;
PMCID: PMC10375808.

21. Yang G, Li Y, Zhang H. The Influence of Pelvic Tilt on the An-
teversion Angle of the Acetabular Prosthesis. Orthop Surg. 2019
Oct;11(5):762-769. doi: 10.1111/0s.12543. PMID: 31663281,
PMCID: PMC6819173.

22. Pierrepont JW, Marel E, Baré JV, Walter LR, Stambouzou CZ,
Solomon MI, McMahon S, Shimmin AJ. Variation in femoral
anteversion in patients requiring total hip replacement. Hip Int.
2020 May;30(3):281-287. doi: 10.1177/1120700019848088.
Epub 2019 May 13. PMID: 31084219.

23. Nakashima Y, Hirata M, Akiyama M, Itokawa T, Yamamoto T,
Motomura G, Ohishi M, Hamai S, Iwamoto Y. Combined an-
teversion technique reduced the dislocation in cementless total
hip arthroplasty. Int Orthop. 2014 Jan;38(1):27-32. dot:
10.1007/500264-013-2091-2. Epub 2013 Sep 13. PMID:
24026219; PMCID: PMC3890140.

24. Loppini M, Longo UG, Caldarella E, Rocca AD, Denaro V,
Grappiolo G. Femur first surgical technique: a smart non-com-
puter-based procedure to achieve the combined anteversion in
primary total hip arthroplasty. BMC Musculoskelet Disord.
2017 Aug 1;18(1):331. doi: 10.1186/s12891-017-1688-9. PMID:
28764697, PMCID: PMC5539744.

25. Reina N, Putman S, Desmarchelier R, Sari Ali E, Chiron P, OI-
livier M, Jenny JY, Waast D, Mabit C, de Thomasson E,
Schwartz C, Oger P, Gayet LE, Migaud H, Ramdane N, Fessy
MH; SFHG. Can a target zone safer than Lewinnek's safe zone
be defined to prevent instability of total hip arthroplasties? Case—
control study of 56 dislocated THA and 93 matched controls.
Orthop Traumatol Surg Res. 2017 Sep;103(5):657-661. doi:
10.1016/j.0tsr.2017.05.015. Epub 2017 Jun 16. PMID:
28629942.

Declarations

Ethics committee approval and consent to participate
The Alcivar Hospital ethics committee approved the study.

Publication consent

The authors have permission to publish tomographic images from the patients

who participated in this study.

Conflicts of interest

The authors declare that they have no conflicts of interest.
Author information

Manuel Enrique Betancourt Castillo, a general practitioner from the National
University of Loja (Ecuador, 2020). Resident Physician of the Orthopedics and
Traumatology Service, Alcivar Hospital, Guayaquil.

E-mail: ricamanu9@gmail.com
https://orcid.org/0009-0004-0925-2455

Hugo Ernesto Villarroel Rovere, Especialista en Traumatologia y Ortopedia
por la Universidad De Guayaquil (Guayaquil, 2004). Doctor en Medicina y
Cirugfa por la Universidad de Guayaquil. Médico Ortopedista-Traumatdélogo,
Miembro del equipo y director del postgrado de Ortopedia y Traumatologia,
Hospital Alcivar, Guayaquil, Ecuador.

Correo: villarroelr@hotmail.com

Actas Médicas (Ecuador) 2024; 34 (1) Page 58


https://eor.bioscientifica.com/view/journals/eor/5/9/2058-5241.5.200032.xml
https://boneandjoint.org.uk/Article/10.1302/0301-620X.99B5.BJJ-2016-0657.R1
https://boneandjoint.org.uk/Article/10.1302/0301-620X.99B5.BJJ-2016-0657.R1
https://pubmed.ncbi.nlm.nih.gov/641088/
https://acrjournals.onlinelibrary.wiley.com/doi/epdf/10.1002/acr.20549
https://link.springer.com/article/10.1007/s11548-022-02717-w
https://journals.lww.com/md-journal/fulltext/2015/05050/femoral_version,_neck_shaft_angle,_and_acetabular.23.aspx
https://ecios.org/DOIx.php?id=10.4055/cios22350
https://onlinelibrary.wiley.com/doi/10.1111/os.12543
https://journals.sagepub.com/doi/10.1177/1120700019848088
https://link.springer.com/article/10.1007/s00264-013-2091-2
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-017-1688-9
https://www.sciencedirect.com/science/article/pii/S1877056817301676?via%3Dihub

DOI: 10.61284/175 Traumatology | Surgery

https://orcid.org/0000-0002-0847-0344 dad de Guayaquil (2007). Miembro del equipo y director técnico del servicio
de Imagenologia, Hospital Alcivar, Guayaquil, Ecuador.
Carlos Jacinto Valle Ochoa, Doctor en medicina y cirugia por la Universidad Correo: drevalleo@hotmail.com
de Guayaquil (Guayaquil, 2002), Especialista en Imagenologia por la Universi- https://orcid.org/0009-0009-2509-2136

Editor's Note

The Journal Actas Médicas (Ecuador) remains neutral concerning jurisdictional claims on published maps and institutional affilia-
tions.

Received: April 9, 2024.

Accepted: June 1, 2024.

Posted: June 22, 2024.

Editor: Dra. Mayra Ordofiez Martinez.

Cite:
Betancourt M, Villarroel H, Valle C. Use of computerized axial tomography to determine the correct alignment of prosthetic com-
ponents in primary hip arthroplasty: A single-center observational study. Actas Médicas (Ecuador) 2024;34(1):47-56.

© Copyright 2024, Manuel Enrique Betancourt Castillo, Hugo Ernesto Villarroel Rovere, Carlos Valle Ochoa. This

article is distributed under Creative Commons CC BY-NC-SA 4.0 Attribution License terms, which permits noncommercial use and redis-

tribution provided the source and the original author is cited.

Correspondence: * Hugo Ernesto Villarroel Rovere. E-mail:_villarroelr@hotmail.com

Address: Coronel 2301 and Azuay. Orthopedics and Traumatology Service, Alcivar Hospital, Guayaquil, Ecuador. Telephone:
(5934) 3720100.

Actas Médicas (Ecuador) 2024; 34 (1) Page 59


https://orcid.org/0000-0002-0847-0344
https://orcid.org/0009-0009-2509-2136
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es

