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Is percutaneous fixation of the superior pubic ramus

possible in all types of pelvis?

Harun Altinayak, M.D.," ® Orhan Balta, M.D.?

"Department of Orthopaedics and Traumatology, Samsun Training and Research Hospital, Samsun-Tiirkiye
2Department of Orthopaedics and Traumatology, Tokat Gaziosmanpasa University Faculty of Medicine, Tokat-Tiirkiye

ABSTRACT

BACKGROUND: The impact of pelvis type on percutaneous fixation of the superior pubic ramus was investigated in this study.

METHODS: One hundred fifty pelvic CTs (female/male: 75/75) without anatomical changes in the pelvis were studied. Pelvis CT
examinations with |mm section width, pelvis typing, anterior obturator oblique, and inlet section images were created using the MPR
and 3D imaging mode of the imaging system. In these images, whether a linear corridor could be obtained for the superior pubic
ramus, corridor width, length, and angle values in the transverse and sagittal planes were measured in pelvic CT where linear corridor
could be obtained.

RESULTS: In || samples (7.3 %) (group I), no linear corridor for the superior pubic ramus could be obtained in any way. All pelvis
types in this group were gynecoid, and all belonged to female patients. A linear corridor in the superior pubic ramus could be easily
obtained in all pelvic CTs with Android pelvic type. The superior pubic ramus was 8.2+1.8 mm in width and 1 16.7+12.8 mm in length.
The corridor width was measured below 5 mm in 20 (13.3%) pelvic CT images (group 2). Corridor width showed a statistically signif-
icant difference depending on the pelvic type and gender.

CONCLUSION: The pelvic type is a determinat factor for the fixation of the percutaneous superior pubic ramus. For this reason,

pelvic typing using MPR and 3D imaging mode in preoperative CT examination; is effective in surgical planning, implant, and surgical
position selection.

Keywords: 3D imaging; MPR; pelvis CT; percutan screw fixation; superior pubic ramus.

ing procedure that requires the surgeon to fully understand
the pelvic osseous fixation pathways and their fluoroscopic
imaging.l®!

INTRODUCTION

The growing frequency of high-energy trauma due to tech-
nological developments and greater life expectancy in the
elderly population has increased the incidence of pelvis-ac-
etabulum fractures.['®) Complex fracture patterns and associ-

Superior pubic ramus fractures are a common fracture type
in the pelvis and are typically associated with pelvic ring dam-

ated injuries in high-energy trauma patients, poor bone qual-
ity in elderly trauma patients, complex pelvic and soft tissue
anatomy, and the potential for comorbid diseases make the
treatment of these injuries difficult. The desire to avoid the
morbidity of open surgery and technical and conceptual ad-
vances in intraoperative image acquisition and interpretation
have led to the development of minimally invasive fixation.*”!
Percutaneous pelvic screw insertion is a technically demand-

age. Superior pubic ramus fractures occur in the parasym-
physeal, midramus, or adjacent to the lower anterior acetab-
ular column and wall.®? Although percutaneous insertion of
long screws into the superior pubic ramus has become an
important component of the minimally invasive orthopedic
treatment of pelvic fractures, no consensus has been found.
Nonetheless, clinical, anatomical, and imaging studies have
been conducted to determine how screw diameter, screw
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length, screw orientation axis, and gender differences affect
these components.’'® However, no study in the literature
has examined whether pelvic type affects the diameter and
length of the superior pubic ramus or the fixation of per-
cutaneous superior pubic ramus fractures. For this reason,
the present study used pelvic computed tomography (CT) to
determine pelvic type and investigated how the pubic ramus
affects diameter, length, and direction.

MATERIALS AND METHODS

This study used 150 pelvic CT images (75 women; 75 men)
to evaluate the pubic ramus (95% confidence interval (I-a);
95.3% test power (1-f); and d=0.676; the number of samples
is set to 98).l'"1 After obtaining approval from the local ethics
committee, the pelvic CTs (with slice widths of | mm) of
patients between the ages of 16—100 years were examined at
the diagnostic imaging center of our hospital. Images with im-

paired pelvic anatomy, such as those with recent or previous
pelvis-acetabulum fractures, primary and metastatic tumoral
formations in the pelvis, and findings indicative of surgical in-
tervention, developmental hip dysplasia, and total hip arthro-
plasty, were excluded from the study. CT images were evalu-
ated using multiplanar reformation (MPR) and the 3D imaging
mode of the imaging system (Sectra Workstation IDS7 Ver-
sion 21.2.13.6313 © 2019 Sectra AB, Linkoping, Sweden). In
the MPR imaging mode, CT sections were constructed to
create anterior obturator oblique (AOO) and inlet images for
the evaluation of the superior pubic ramus (Fig. I).

In these sections, it was determined whether a linear in-
tramedullary osseous fixation corridor described for the pu-
bic arm was obtained from the pubic tubercle to the suprac-
etabular region for fixation of the superior pubic ramus (Fig.
2).[22% |n the CT images obtained from the linear corridor,
the widths and lengths of the columns in both planes were

Figure 1. Obtained using multiplanar reformation mod (a) Inlet section view, (b) Anterior obdurator oblique

(AOO) section view.

Figure 2. Linear intramedullary osseous fixation corridors in cross-sectional images. (a) View of linear su-
perior pubic ramus in inlet cross-sectional view, (b) View of linear superior pubic ramus in anterior obdurator

oblique cross-sectional view.
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measured. The angles in the coronal and sagittal planes re-
quired to obtain a linear corridor in the same cross-sectional
images were made (Fig. 3). The widths and lengths of the me-
dial and lateral corridors were measured in pelvic CT exam-
inations where no linear corridor could be obtained (Fig. 4).
In the width and length measurement values of the corridors,
the shorter of the cross-sectional images was used. For pelvic
typing, which is the primary subject of our study’s hypothesis,
pelvic typing was performed on all CT images in MPR and
the 3D imaging mode using the measurement techniques de-
scribed in the literature.?' 2!

Pelvis Typing

Pelvis CT images were analyzed using measurement tech-
niques described in the literature.2'2! Pelvimetry was per-
formed using MPR and 3D images. The largest transverse
diameter, anteroposterior diameter, interspinous-intertuber-
ous distance, the subpubic arch, the sacrosiatic notch, the
ischial spines, and the sacral slope were evaluated using two
different approaches in each dataset.

First, 2D multiplane reconstructions were performed on |
mm slices. To measure the transverse entrance diameter, the

Figure 3. Linear superior pubic corridor (a) angulation in the coronal plane from medial to lateral, (b) angula-
tion in the sagittal plane in the caudocranial direction.

plane was set in a para-axial position so that the upper edge
of the pelvic inlet was displayed in an oval shape (Fig. 5a). A
para-axial plane was chosen to measure the intertuberous
distance to show both ischial tuberosities (Fig. 5b). To mea-
sure mid-pelvic distances, i.e., the interspinous distance at
the level of the ischial spines, the plane was adjusted to show
the lower inner border of the symphysis and both ischial ver-
tebrae (Fig. 5¢c). The midsagittal plane was used to measure
the anteroposterior diameter from the sacral promontorium
to the upper inner border of the symphysis (Fig. 5d). The
fact that the symphysis was composed of collagen and had a
smaller diameter than the adjacent bone generally required
minimal shift to the slight paramedian plane.

In another approach, 3D volumetric rendered images of the
same Imm slices were evaluated with a technique that im-
plies measurements in standard cranial, posterior, and lateral
views: the transverse diameter of the inner pelvis was mea-
sured on the 3D view from a cranial view (Fig. 5¢). In the
posterior view, the interspinous distance was measured as
the shortest distance between both ischial spines, and the
intertuberous distance was measured as the widest distance
between the ischial tuberosity (Fig. 5f). Then, the data set

(a) Medial corridor view in inlet cross-section view, (b) medial corridor view in AOO cross-section view, (c) lateral corridor view in inlet
cross-section view, (d) lateral corridor view in AOO cross-section view. (AOO: Anterior obdurator oblique).
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Figure 5. Pelvis typing; (a) Para-axial reconstruction showing the pelvic inlet. Widest transverse diameter of inlet view. (b) Axial slice
showing ischial tuberosities and the corresponding measurement. (c) Para-axial reconstruction showing ischial spines, the caudal end of
the symphysis and the sacrum so that interspinal distance and sagittal midpelvic diameter can be measured. (d) Sagittal reconstruction
showing the symphysis and the sacrum. Red line: anteroposterior diameter, blue line: sagittal outlet diameter. (e) Volume-rendered recon-
struction in a superior—anterior view. Blue line: Widest transverse diameter, Red line: anteroposterior diameter. (f) Posterior view, with lines
showing interspinous (red) and intertuberous (blue) measurements. (g) Right lateral view of the pelvis split in half in a sagittal plane. Lines
indicate anteroposterior diameter (red), sagittal midpelvic diameter (blue) and sagittal outlet (yellow). (h) Subpubik arc (red) and transvers

diamater of outlet (blue). (i) Sacrosciatic notch (blue), ischial spine (green).

was cut in the midsagittal direction, and sagittal measure-
ments were obtained on a lateral view. These included the
anteroposterior diameter as the shortest distance between
promontory and symphysis and sacral slope (Fig. 5g). In addi-
tion, the outlet’s subpubic arc, transverse diameter, sacrosi-
atic notch, and ischial spines were evaluated (Fig. 5h-i). After
the pelvic typing process, grouping was done in four main
pelvis types. Some pelvis types did not fit the main group
exactly. These were added to the closest main pelvis group.
The four main pelvic types are gynecoid, android, anthropoid,
and platypelloid. The gynecoid form has a rounded or slightly
transverse oval-shaped pelvic edge. It has a wide subpubic
arch, and the sacrum is curved posteriorly. The android form
has a “pear-shaped” edge with the largest transverse diame-
ter and is closer to the sacrum than the groin. The subpubic
arch is narrow, the sacrum is anteriorly curved, and the cavity
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is funnel-shaped with prominent ischial spines. Anthropoid,
despite its name, refers to a more ape-like shape; here, the
anteroposterior diameter at the rim is significantly larger
than the lateral, giving a long, narrow oval shape. Finally, the
platypelloid form is where the lateral diameter at the edge is
significantly greater than the AP, giving it a flat or transverse
oval form.

Statistical Analysis

Data were analyzed with IBM SPSS V23. Conformity to the
normal distribution was evaluated using the Shapiro-Wilk
test. The chi-square test was used to compare categorical
variables according to groups. The Mann-Whitney U test was
used for non-normally distributed data in the comparison of
quantitative variables according to the paired groups, and the
independent two-sample t-test was used for the comparison
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of normally distributed data. A paired two-sample t-test was
used to compare normally distributed data according to in-
group corridors, and the Wilcoxon test was used to compare
non-normally distributed data. Analysis results were pre-
sented as meanzstandard deviation and median (minimum-
maximum) for quantitative data and frequency (percent) for
categorical data. The significance level was taken as p<0.05.

RESULTS

In I'l (7.3%) of the 150 examined pelvic CT images, no linear
corridor for the superior pubic ramus could be obtained in
any way. To obtain a corridor in 20 (13.3%) pelvic CT images,
the retrograde starting point required an increased orienta-
tion angle in the caudocranial direction within the sagittal
plane and a more distally oriented angle in the parasymphy-
seal region. All 31 of these pelvic CT images were from fe-
male patients. After the first evaluation, I | pelvic CT images
that could not obtain a linear corridor within the superior

Table I. Comparison of the ages of the patients according
to their gender
MeantSD Mean (Min-Max) Test p
statistics
Male 52.8+21.8 57.0 (18.0-90.0) t=-0.345 0.731
Female  54.1+22.1 58.0 (18.0-101.0)
Total 5344219  57.5(18.0-101.0)

t: Independent two sample t-test statistics. SD: Standard deviation.

pubic ramus in any way were included in group |; more distal
retrograde starting points that were needed to obtain a lin-
ear corridor in the parasymphyseal region and 20 pelvic CT
images that required an increased angle in the caudocranial
direction of the sagittal plane were included in group 2; and
easily superior pubic starting points and the |19 pelvic CT
images that could obtain a linear corridor in the arm were
included in group 3.

The mean age of the study’s sample was 53.4+21.9 years (min:
I6—max: 101). The average age was 52.8+21.8 years in males
and 54.1+22.1 years in females. No statistical differences
were found in the mean ages of the patients according to
gender (p=0.731) (Table I).

In the pelvis typing that was conducted according to gen-
der, there were 69 (92%) android, 4 (5.3%) platypelloid, and
2 (2.7%) anthropoid pelvis types in the CT images of male
patients, and 38 (50.7%) gynecoid, 23 (30.7%) android, 8
(10.7%) platypelloid, and 6 (8%) anthropoid pelvis types in
the CT images of female patients. There was a statistically
significant difference between the distributions of the pelvis
type according to gender (p<0.001) (Table 2). In the pelvis
typing, the linear corridor could not be obtained. Further-
more, the pelvis type was gynecoid in all CT images for group
I. There were |5 (75%) gynecoid, 4 (20%) platypelloid, and
I (5%) anthropoid pelvic types in the CT images of group 2.
The CT images of group 3 showed 92 (77.3%) android, 12
(10.1%) gynecoid, 8 (6.7%) platypelloid, and 7 (5.9 %) anthro-
poid pelvis types. While a linear corridor could be obtained in
all android pelvis types (100%), either a linear corridor could

Table 2. Comparison of pelvis type by gender
Male (n=75) Female (n=75) Total (n=150) Test statistics p

Pelvis type
Android 69 (92) 23 (30.7) 92 (61.3) %x?=64.333 <0.001
Anthropoid 2 (2.7) 6 (8) 8 (5.3)
Gynecoid 0 (0) 38 (50.7) 38 (25.3)
Platypelloid 4(5.3) 8 (10.7) 12 (8)
%% Ki-kare test statistics.
Table 3. Comparison of pelvis type according to groups

Group | (n=11) Group 2 (n=20) Group 3 (n=119) Total (n=150) Test statistics p
Pelvis type
Android 0 (0)* 0 (0)* 92 (77.3)° 92 (61.3) x>=83.953 <0.001
Anthropoid 0 (0) I (5) 7 (5.9) 8 (5.3)
Gynecoid Il (100)* 15 (75) 12 (10.1)° 38 (25.3)
Platypelloid 0 (0) 4 (20) 8 (6.7) 12 (8)
%% Ki-kare test statistics. a-b: There is no difference between groups with the same letter for each pelvis type.
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not be created in the superior pubic ramus or the retrograde
starting point for the linear corridor was more distal in the
parasymphyseal region and had an increased orientation in
the caudocranial direction of the sagittal plane in 68.4% of
the gynecoid pelvis types. There were statistically significant
differences between the distributions of the pelvis types ac-
cording to the groups (p<0.001) (Table 3).

According to the examination of the CT images obtained
from the linear corridor for the superior pubic ramus in
group 2, the average corridor width was 3.8+0.8 mm, and the
average corridor length was 120.4+7.9 mm. In group 3, the
average corridor width was 8.2+1.8 mm, and the average cor-
ridor length was 116.7+12.8 mm. In terms of the averages for
the entire study (group 2 and group 3 combined), the average
corridor width was 7.5+2.3 mm, and the average corridor
length was 117.3£12.3 mm. While a statistically significant
difference was detected between the groups’ corridor width
measurements (p<0.001), no statistical difference was found
between their length measurements (p>0.001) (Table 4).

The average width of the superior pubic ramus corridor was
8.6x1.6 mm in the android pelvic types, 7.0+2.0 mm in the
anthropoid pelvic types, 4.7+1.7 mm in the gynecoid pelvic
types, and 5.9+1.8 mm in the platypelloid pelvic types. The
average length of the superior pubic ramus corridor was
118.8+7.8 mm in the android pelvic types, |119.2+11.4 mm in
the anthropoid pelvic types, 110.6£21.6 mm in the gynecoid
pelvic types, and |19.7+8.0 mm in the platypelloid pelvic
types.While a difference was detected between corridor di-
ameter values according to pelvis type (p<0.001), no differ-
ence was found between length measurements (Table 5).

According to the evaluation of the data based on gender, the
average width of the corridor was 9.0+1.4 mm in men and
5.8+1.9 mm in women, and the average length of the corridor
was 120.5£7.3 mm in men and |13.6+15.5 mm in women.
There was a statistically significant difference between the di-
ameter and length values of the superior pubic arm according
to gender (p<0.001) (Table 6).

In the pelvis CT examinations of group | and group 2 (n=31),
the mean width was 7.7+2.0 mm and the mean length was
89.4+6.1 mm in the medial corridor. The mean width in the
lateral aisle was 5.4%1.3 mm, and the mean length in the lat-
eral corridor was 68.8+5.3 mm. There was a statistically sig-
nificant difference between the diameters of group I’s and
group 2’s superior pubic ramus in the medial and lateral cor-
ridors (Table 7).

To obtain AOO images in the CT images of group 2, an av-
erage angle of 48.3+3.9° was required in the coronal plane,
and to obtain an inlet image, an average angle of 74.9+4.4°
was required in the sagittal plane. In group 3, these angles
were 36.4+4.2° for the AOO view and 53.0+5.2° for the inlet
view. A statistically significant difference was found between
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the angle values required to obtain inlet and AOO images
(p<0.001) (Table 4). To create a corridor, the angular values
required in the coronal and sagittal planes were compared
to the pelvis types, lower angle values were required in the
android pelvis type, and higher angle values were required in
the gynecoid pelvis type (Table 5). For the evaluation made
according to gender; lower angle values for the coronal and
sagittal planes were required in men than in women (Table 6).
There was a statistically significant difference between the an-
gle values required to obtain inlet and AOO images according
to gender and pelvic type (p<0.001).

DISCUSSION

Due to the complex and three-dimensional anatomical struc-
ture of the pelvis, the surgical evolution of this region is slow
when compared to other anatomical regions. Nonetheless, it
has gained momentum due to recent developments in imaging
and surgical techniques. Over the last 50-60 years, corner-
stones in the surgical evolution for pelvis-acetabulum fractures
have included Judet et al’s??¥ classification of acetabular frac-
tures and description of surgical approaches, Matta et al’s*>2¢l
impactful results of open reduction and internal fixation for
acetabulum fractures, and Routt et al’s!''?"] studies on percuta-
neous screw fixation. The retrograde screw fixation technique,
which Routt et al.l'Z defined a quarter of a century ago as a
new method for fixation superior pubic ramus fractures, has
provided positive developments and advancements in surgery
and imaging. In this context, bone fixation pathways have been
described for pelvic and acetabular fracture surgeries.[8!22028]

In studies of the superior pubic ramus and acetabulum ante-
rior column, in addition to studies reporting opposite opin-
ions, screw placement errors, or gender-specific differences,
linear corridors have been detected in all patients.['®'6!8-20]
For superior pubic ramus fractures, the failure to detect a
linear corridor extending to the supraacetabular region in a
retrograde fixation has led to the idea that pelvis type may be
effective for obtaining a long linear corridor. In our study, no
linear corridor for the superior pubic arm could be obtained
from group I’s (7.3%) CTs in any way. In group 2 (13.3%), the
corridor diameter was below 5 mm. Although studies have
examined the differences between the acetabulum anterior
columns of males and females, we could not find any study
investigating whether pelvis type affects the fixation of the
superior pubic ramus.l'*'®! In group | of the present study, the
pelvis type was gynecoid in all CT images, no linear corridor
could be obtained, and all the patients were female. In group
2, the gynecoid pelvis type was dominant. For the android
pelvis type, a linear corridor could easily be created in the
retrograde superior pubic ramus of both men and women.

According to the literature review, although there is no clear
consensus, there are anatomical, clinical, and radiological
studies on the diameter of the superior pubic ramus and
corridor length. In addition, clinical studies have suggested
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3.5/4.5 mm screws for fixation,!'? and anatomical and radio-
logical studies have indicated that corridor width is more than
10 mm on average.l'"'”l In the current study, the diameter of
the superior pubic ramus for group 2 was 3.8£0.8 mm, which
is consistent with recommendations from Rout et al’s!'Z re-
search. Moreover, the diameter of the superior pubic ramus
was 8.2+1.8 mm for group 3 and 7.5£2.3 mm for groups 2
and 3 combined, which is compatible with findings from the
literature.['>!315182028] Simjlar to the literature, the results of
the present study revealed that the corridor diameter values
were significantly higher in males than in females.['"!41629]

Furthermore, in radiological corridor studies of the acetab-
ulum anterior arm that examined the differences between
male and female genders, it was determined that the corridor
diameter in CT images of men was statistically longer than
the corridor diameter in CT images of women.I'"'*!¢] |n the
current study’s evaluation of the superior pubic ramus diam-
eters according to pelvis type, diameter measurements were
higher in pelvic CT images of the android pelvis type, and
the predominant pelvis type was android in the male patient
group. These results are consistent with the literature.

The length of the superior pubic ramus corridor has ranged
from 103 mm to 173.2 mm in studies from the literature.
(11131416191 The reason for the wide range of corridor length
measurements may be due to differences in gender, age,
height, weight, race, and pelvis type. The average corridor
length in our study was |17.3£12.3 mm, which is consistent
with results from the literature.

The medial and lateral corridor diameters in the CT images
for groups | and 2 were similar to those produced in Quan et
al’s!'"¥! radiographic simulation study of retrograde screw in-
sertion into the superior pubic ramus. In examinations where
a linear corridor or corridor smaller than 5 mm cannot be
created, which constituted 20.7% of our study sample, medial
or lateral corridors may be used since a long screw cannot
be used for superior pubic ramus fractures due to the local-
ization of the fracture. This strategy also coincides with ret-
rograde fixation recommendations for Nakatani type | and 2
fractures and antegrade screw fixation recommendations for
type 3 fractures.l]

To create a corridor for the superior pubic ramus, angles of
38.1£5.9° and 56.2+9.2° were required in the coronal and
sagittal planes, respectively. When evaluating according to
gender and pelvis type to obtain images in the coronal and
sagittal planes of females with gynecoid pelvis types, larger
angle values were required. Our data differed from values in
radiological studies from the literature.l'"'] We believe this
is due to differences in gender, age, height, weight, race, and
pelvis type among the studies.

Some studies have reported frequent screw insertion failure,
screw separation, loss of reduction, and return of screws in
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female patients.['>*") Moreover, anatomical!'” and radiological
studies!'"'*18%] have shown that women do not always have
a long, thick screw corridor for fixation of the acetabulum
anterior column. Our study’s findings can be summarized as
follows: 1) all pelvis types in group |, which could not form
linear corridors, had gynecoid characteristics; 2) gynecoid
pelvis types that were less than 5 mm in diameter were pre-
dominantly found in group 2; 3) linear corridors could be
formed in the retrograde superior pubic ramus of both male
and female patients with the android pelvis type; and 4) fre-
quent observation of the android pelvis type in the male pop-
ulation strongly supported our hypothesis.

Limitations

This study is a radiological study and should be supported by
anatomical studies. In addition, developments in imaging and
measurement techniques, together with developing technol-
ogy, may affect measurement results. Some pelvis structures
do not precisely fit the four main pelvis groups, and they were
included in the main pelvis group closest to them. This is an-
other negative aspect of our study. Results are valid only for
individuals aged 16—100 years. In addition, our study reflects
our assumptions limited to a sample group of a particular
region and race. Therefore, the generalizability of the study
is limited.

Conclusion

For percutaneous detection of the superior pubic ramus, no
linear corridor could be comfortably obtained in all patients.
These circumstances are especially difficult for women and
patients with a gynecoid pelvic type. The male gender and
android pelvis type can be advantageous for percutaneous
fixation in a long and wide corridor. The pelvis typing with
MPR and the 3D modeling mode of CT examination during
preoperative planning may shed light on various factors, such
as surgical planning, implant selection, and surgical position.
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Pelvis tipi perkiitan pubik ramus tespitinde etkili midir?

Dr. Harun Altinayak,' Dr. Orhan Balta?

'Samsun Egitim ve Arastirma Hastanesi, Ortopedi ve Travmatoloji Klinigi, Samsun

2Tokat Gaziosmanpasa Universitesi Tip Fakiiltesi, Ortopedi ve Travmatoloji Klinigi, Tokat

AMAC: Pelvis tipinin, perkiitan superior pubik ramus tespitine etkisini aragtirmak amaglanmistir.

GEREC VE YONTEM: Pelviste anatomik degisikligi olmayan 150 pelvis BT (kadin/erkek: 75/75) lizerinde caligildi. | mm kesit genisliginde cekilen
pelvis BT tetkikleri, goriintiileme sisteminin MPR ve 3D goriintlileme modu kullanilarak; pelvis tiplendirilmesi, anterior obturator oblik ve inlet kesit
gorlntileri olusturuldu. Bu gorintllerde superior pubik ramus igin dogrusal bir koridor elde edilip edilemedigi, dogrusal koridor elde edilebilen
pelvis BT lerinde koridor genisligi, uzunlugu ile transvers ve sagittal diizlemdeki agi degerleri 6lgldu.

BULGULAR: Orneklemin | 1‘inde (%7.3) (grup!) herhangi bir sekilde superior pubik ramus igin dogrusal bir koridor elde edilemedi. Bu gruptaki
tim pelvis tipleri gynecoid ozellikte idi ve hepsi kadin hastalara aitti. Android pelvis tipine sahip tim pelvis BT lerinde rahatlikla superior pubik
ramusta dogrusal bir koridor elde edilebilmekteydi. Stiperior pubik ramus genisligi ortalama 8.2%1.8 mm, uzunlugu ortalama | 16.7+12.8 mm idi.
Yirmi (%13.3) pelvis BT goriintiistinde (grup 2) koridor genisligi 5 mm altinda 6lglildi. Koridor genisligi, pelvis tipine ve cinsiyete bagli istatiksel olarak

anlamli farklilik arz etmekteydi.

TARTISMA: Pelvis tipi perkutan superior pubik ramus tespitinde etkili bir faktordiir. Bu sebeple preoperatif BT tetkikinde MPR ve 3D goriintiileme
modu kullanilarak yapilacak pelvis tiplendirmesi; cerrahi plan, implant ve cerrahi pozisyon seciminde etkilidir.
Anahtar sozciikler: 3D goriintiileme; MPR; pelvis BT; perkiitan vida fiksasyonu; stiperior pubik kol.
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