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Optimal Pelvic Inlet and Outlet Radiograph Angles in Korean Patients

B « ZIZIS « Surej Gopinathan Nair « 210401

OIZSCHEH OlDiChE} Ol CHat M el HEiolnistnal

SR FAE O AN BN YT W BT ARG Q7 ST, S} 45 B PHL 28k A7) gl AR el Zwol,
2L 0l FALO R AN A, 212} 259} 600 9 B ET2kE AL =

o}, Faelnt AaRele] Bk 4TS Kol Mefslo] ARFES A1) Aol YH= QI W EP2kE AISRLA AT Alsk
o

CHAS 20 S 20001 12454E] 201061 82714 Hlollx] 2k HARShAFE S AJas)an, 2uldlel 20| gl= 304] o] 4 604] ol3}o]
1003014 508, i<t 50%)2] a2 iAo 2 3P AL Shlth, RIS S o] §510] Bl At W S A WML AR
bl 2k el A4 Wl 4] i B Wagh 9l 9 STk Zskct

Zak: AL, 2 AA0] AE 1Y) 918 e Qe 217} 94,2, 9T 9EAOH AL, 2 WEAlo] 4Ko] Bz HPLRE 217} 54 8,
52,351, 79 A 2 B2 5] v BAA Aol gl

ZE: o] QI F Ak AR AR ez B Qlo] S10] 45t} obd 7)7) 951z, 55t} Sl o s ABe B pxE

7Kk 4= 9l

AHQITHO]: S AR AREL 45121 =722t

A = Zol7] t2el HE 2ukE A7) G5 A 0= Yrksvl A
T

SHok & Aol YTk A2 Ricel 52 0lF1S oz 2
Ture] 24 2 UL wolsp] FShAL SH BA WA AR SR RABES S o] §te] T AT U ETA ARIS
2 FGSPA o] AT, YT U BT AO] FFEEY Aol thRt A3 UABk T AuE o Zizke] 39 AAkz
BgHoR Ju YT U ETHARIS AFH AN 0l o] AW 3 AT TEL 712 v YA 45,
HAVZE 45, YA SER BASIo] PP Bukol B FUAZ 4 B2 ol 22 05t 0] 2k HIAISH
o Lt ANele] BuAAel aFduel e W] o o) 1B WA SRt ek PREES veld B9
T ) glol M AT B TS TATF gl AP A d, Ao AYEE FYPES 0E S s Aol

401 20114 120 112 48U 201113 72 42 ARHERL 201113 11 82 07 s A ZHtk ¢

=1
A RARE 202 HEAALZE 2ol Ex Ly ZA 9l 2210 oro.
27| 2N HET YUTE A 5, OECHE U HaolmismAl BB A5t FFol 54 Fut viof A4 5 o] S w8
TEL 031-219-5223 or 4562, FAX 031—219-5229 7o 2 7Pt TSt vl ARG T ARz o] A2 Al Zb
Emall I @jouzcis olx] k1 A% % 20| By Tz Bo| mrek, A2lo] upet grol
0O BoERIEE BiolR T SIS AIRIC] XISl ol5ic] 0/20{X! o o2 7Pgstaitt. o] 7Hd 5 dSdtal eh=el el Aol

244084120,

CHEPESRIISSIX| @ M 47 M| 1S 2012  Copyright © 2012 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License [http://creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



10

EIR IR

1, At

2009% 1955 2010 8¥7kA] 2

Al Bl 2 Zulstol| 24 9l & ‘___]_—;i_}

ﬂ‘ Lol 453A4)) 1009 (A=} 508
k2] AE SR tHTable 1). Q}XF—~ =)

(16 CT SOMATOM, Siemens Ltd., Erlangen, Germany)~ ]‘%4

grokeh 7+ % ZF—o FoFfloll A Zuto] ehol IFHAA 4

o] HA sty on] FART ZARFS 120 Kv/300 mAs, rotation

time 0752, pitch+=0.75 : 10] 57 &4 o 2 Y59

23

oR

2, UTPZH (AP0l 2SH O[2HZARY)

AABt I Aol AL 53 PEY AES dof ¢l
T 2T F5 FR2R A1, 2 83 9] YT Fig 1)
& Tk, AE FRER ATAGEY A2AY A= <
3 FGolA 1 em 91Z)0) YP2HFig. 22 Takgich AF A

Table 1. Demographic Data

Demographics Female
N 50 50 100
Average age 47.8 (31-60) 39.7 (30-57) 43.6

Figure 1. The inlet angle required to profile the anterior body of S1 is the
angle formed between the line tangent to the anterior cortical margin of
S1 and a line in the anteroposterior plane. These measurements were
made with use of sagittal computed tomography reconstructions taken
in the midline (inset).
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Figure 2. The inlet angle required to profile the pubic rami is the
angle formed between the line bisecting the rami and a line in the
anteroposterior plane. These measurements were made with use of
sagittal computed tomography reconstructions taken 1 c¢m from the
midline (inset).

Figure 3. Because of the trapezoidal shape of the S1 body, the outlet
angle required to be perpendicular to the ST body was found by first
defining perpendiculars to the anterior and posterior cortical margins
of S1. The line that bisected the angle formed by these perpendiculars
was used to define the ‘average’ perpendicular to the S1 body.
The angle formed between the average perpendicular and a line in
the anteroposterior plane defined the S1 body outlet angle. These
measurements were made with use of midline sagittal computed
tomography reconstructions.
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Table 2. Optimal Inlet Angle

Radiographic landmarks ~ Mean+SD (total) =~ Mean=SD (female)  Mean+SD (male) in. Max.  95% confidence interval
Anterior S1 24.2+8.12 23.7+8.67 23.5+7.84 0.6524 6 45 22-25
Anterior 52 27.9+7.48 27.9+8.37 28.8+7.45 0.4845 8 47 28-31
Pubic rami 32.4+7.79 31.1+£9.78 32.5+5.37 0.8145 15 69 31-35

Min., minimum; Max., maximum.

Table 3. Optimal Outlet Angle

Radiographic landmarks Mean=SD (total) Mean=SD (female) Mean+SD (male) Min. Max. 95% confidence interval
Perpendicular to S1 54.8+8.91 54.3+10.89 56.3+6.21 05312 28 84 54-57
Perpendicular to S2 52.3+9.21 50.25+10.38 527749 02147 18 80 49-53
Right S1 neural foramen 49.19+9.21 50.5+11.21 4944584 03147 27 75 48-52
Left S1 neural foramen 49.78+8.51 48.9+11.35 49.6+554 03158 27 74 48-51
Averaged right and left S1 neural foramen ~ 49.38+8.14 50.7+11.24 49.7+5.69 27 74 48-52

Min., minimum; Max., maximum.
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Optimal Pelvic Inlet and Outlet Radiograph
Angles in Korean Patients

Do Young Park, M.D., Jin-Ho Kim, M.D., Surej Gopinathan Nair, M.D., and Ye-Yeon Won, M.D.
Department of Orthopedic Surgery, Ajou University Hospital, Ajou University School of Medicine, Suwon, Korea

Purpose: Until now, pelvic injuries have been evaluated with 45” inlet and 45° outlet radiographs. Following these customary
guidelines may not produce the best plane to evaluate pelvic injury due to variability of pelvic anatomy. Recent data based on the
American population suggested 25° and 60° as the optimal angle for each inlet and outlet views, respectively. We hypothesized that
inlet and outlet radiographic views to examine the clinically relevant landmarks vary from routine 45° inlet and outlet views and
aimed to find optimal angles for Korean patients.

Materials and Methods: One hundred consecutive patients, aged between 30 to 60 years (50 male and 50 female patients),
without pelvic ring disruption or fractures who had undergone routine axial pelvic computed tomography scans were retrospectively
identified. The optimal inlet and outlet angles required to profile the clinically relevant pelvic anatomy were quantified for each
patient.

Results: The optimal inlet angle to profile the anterior body of S1 and S2 required an average caudal tilt of 24.2° and 27.9°,
respectively. The average outlet angle perpendicular to the body of S1 was 54.8° and perpendicular to S2 was 52.3°. The optimal
angles were the same for male and female patients and were independent of patient age.

Conclusion: Screening inlet and screening outlet radiographs made at 25° and 55°, respectively, are recommended for viewing
clinically relevant osseous pelvic anatomy in Koreans.

Key words: pelvis, pelvic inlet view, pelvic outlet view
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