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A feasibility study of determining safe zone of coronoid process of ulna in adults by X-ray imaging
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ABSTRACT Objective:To explore the feasibility of determining safe zone of coronoid process of ulna in adults by X-ray imaging. Meth-
ods : Elbow radiographs of 102 adult patients treated in the Yunnan Provincial Hospital of Traditional Chinese Medicine from July 2020 to
November 2021 were collected and divided into a male group and a female group according to the gender. The maximum head-tilting angle,
safe angle range,risk zone,and safe zone of screw fixation in coronoid process of ulna on standard lateral elbow radiographs were measured
and compared between the two groups. By virtue of Pearson correlation analysis, the correlation between the safe angle range and safe zone of
screw fixation in coronoid process of ulna in the two groups was analyzed. Results : There were no significant differences in maximum head-
tilting angle,safe angle range, and risk zone of screw fixation in coronoid process of ulna between the male group and the female group
(84.15° +4.42° vs 82.70° +5.47°,:=1.432,P =0.155;37.54° +6.00° vs 37.54° +7.43°,:=0.003,P =0.998;26.58 +4.78 vs
25.68 £5.03 mm,t =0.914,P =0.363) ,while the safe zone of coronoid process of ulna in the male group was larger than that in the fe-
male group(33.16 £5.40 vs 29.41 £5.60 mm,z =3.399,P =0.001 ). The safe angle ranges of screw fixation in coronoid process of ulna
in the male group and the female group were positively correlated with the safe zone of coronoid process of ulna(r=0.658,P =0.000;r =
0.688,P =0.000). Conclusion:It is feasible to determine the safe zone of coronoid process of ulna in adults by X-ray imaging. The safe
zone of coronoid process of ulna in males is larger than that in females,and the safe angle range is positively correlated with the safe zone.
Different safe zones of coronoid process of ulna should be selected clinically according to the gender of patients.
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B L9 S o) 54T () EE B2 AL L A , K A 5 6 ERE@E%E%E@%@W?&N?H%%EﬁEE@’VRE
Wk ERE ERFEMMEMT . REgEmm EXEECY, BARNEEREINEHE -EZE
F R A, — HL B R BN BT, Wik A RHERAER S  HE NS %Rﬂﬂﬁ £ %ﬁﬁ’ﬂ Y
ERESEEXRLRMPRE D, BETA XG5
B @R E E-mail: kmxjylj@ 163. com RE TR AR, EEEE S T RGO E R E S




HEIEF 2022 £ 12 F % 34 %% 12 4 ] Trad Chin Orthop Trauma,2022,Vol. 34 ,No. 12

( 5.895)- 15 -

I SRR A A AR T T 4 4 XRUST, AR AR X
LA MIRET BT R H XA IS R A RN
T ESAS R &, HEANE S IR R o X ZAG A 7 F
BRI A2 R B2, BB o, ELA A% AR, o
8 A RO E R BT Z 2 X i, A
A I AT X R L BIAR S, PR
HIER I EFT 22X, IRE D RO T 2R3 i1 2 4
BETHR AU

1 IlaAREH

1.1 —#&ER ¥R 2020 427 A £2021 411 A1E
ZHAE PEEBE RIS BRI T X LA i
ZREMNNIN R RTT REE B 2R B 2%
Refid.

1.2 MNARAE DFR 18 ~80 2 ; @1 2240
BT X Ao

1.3 HEBRARE  OE RS RAE AL 4T
B QBT X R HE AR

2 77k
2.1 S@EFTE LIRS B R
‘riéﬂo

TERRUES T AL X 26 A

2.2 HAXSHNETE

B3 R R S T Kk A BT AR
il VEFIER X B ET 22X, ROg R 8 ok
A - AR | M PR T o 22 A 2k 5 BR R (T RO vh
BN B B B AOK RO LR ) B o RO I
FEBAT LTt R AT | Y Y Ui 4 4 2k e
Ui B AR Z A TR M) Je Ay o RUE T B ET FE K X
T 5 O [ 2 T AR 2 15 1 T 2 AR5 | Y ) 30 i 2
A AR B T3 4 58 s ) i 2k P A 2 22 ) 1Y)
PR, ROETEREFT L Hid R AT | ) i %
2R I A 5 RUB T O B2 S5 8 58 i i) i) B2k
FrtaEse 2 AR . WL L, A X ZRIER IR
3%, H 3 A4 BRI Sl A 7 I o, A SR I (R
3 24 BEAR I R - B (AR by e 2 2 51, D K 5 Dy
0.01 mm 5 0.01°, RFERELLEREELE 2,
2.3 HIBSITFELREFE R SPSS25.0 Giifdk
PEXS IR EEE AT G 124 o0 . PR R 2R Y
ROB R BT IR SR A B AT 2 Mt BT fa
W DX B BT 22 4 DAY F AT, B4R A ST REAR ¢ A
TRV W R e 5 B AT L 2 AT E S BT
LA XA KA 3 B2k ] Pearson AHIC /3 Hr o K 46
IKHE o =0.05,

a: JUB TR BATIRICK A ;b RETER B2 M o RETER EFTER X 5 d: RETEREET %
X e RG] H I 5 25 RUB B I 1 5 w5 £ AR R AR T | HY AR o 2 R R 5 RV 1

M B2 JBT B 52 A o

Bl REBEEXRR£EBfTWHEXSHNETEE

B2 RBEEREITZZRTEE
3. 8 R
TN A 102 Pl 4RI 18 ~80 %, ik
47 % s FVELH 44 ), 2ok dl S8 . AR ALt

RO TR 58 BT e KSR A | BT 4 A v T
ek X EET R XA AT 2857 (F =1.332,P =
0.251;F =1.258,P =0.265; F =0.054,P =0. 816;
F=0.303,P =0.583) ¥R AP S FEA ¢ K0, T3
PEAURN L PEZ B ROB 58 BAT B K S iy L RO T 58
BETL AL RS BT fe ks X A 4L ) 22 5345
KRG AR B R B ER BT LXK T XL
PE(R D) o FBAELIA LML ROE e 5 BT 2 42 A
VLRI 5 ROB e 5 BT & 4 X A IEAH G (r = 0. 658,
P =0.000;r=0.688,P =0.000) , L[ 3,



- 16 +( % 896)

HEIEF 2022 4£ 12 F % 34 %% 12 4 ] Trad Chin Orthop Trauma,2022,Vol. 34 ,No. 12

*1 RBERESIHEXSH
15 A/ R R B HLESEH
- i R/ (v £5,°)  BRMTHE/ (x£5,°) fER X/ (x £5,mm) 4K/ (x £5,mm)
BEA 44 84.15+4.42 37.54 +6.00 26.58 +4.78 33.16 £5.40
prgcsd| 58 82.70 £5.47 37.54 £7.43 25.68 £5.03 29.41 +5.60
t{H 1.432 0.003 0.914 3.399
P 0.155 0.998 0.363 0.001
50.00 . 60.00

o 45.001- . o o . oo .........

;% o 00" o C ;ﬁ’é 2000 o 09 5

o o : o 0 " . E’E o 00,8., ,,,,,,, 0

3\5 40.00f R $ 4000 %y oo JoT o

{‘M oo 0 o -Eb( A o ° oﬂ,?.-'i'%;“% o

& 35.00f o 5! R 08" s o

| s ° g 30.00F .7 g

gé 3000 . w“o oo % -/‘,,.-/-'g o o

# ool 0 g Ee 20.00F °

® 0 K o

20.00F 1000 . . : . : :
20.00 25.00 30.00 3500 40.00 45.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
R R B %4 X /mm R EIREE %4 X/mm
(1) Bikd (2) Zitked
E3 REEREBIIRLACESEIIRERAXRHAE
4 it it DT X R, IXAUAF 5 (S BEEEOR , 38 W] A, —

WFFES B, B R S 8 1 AT B AR/, 235
BN RTATEE . L, AUE S AL FRE TE R B
PIMRE IR R E Y. RAEEREITAR)G i I
M RAEFE R TR BIE R R R a1 R
rEm A R T ENSMEE 2 R AT
RIS BT, e H BRI 51 14 16 i 1) 45
P RIRC T Shal ™ o AR R AT BB S R 3
X X e g AR AN AR [ Y A A B 15
TIATEABI 1 51 R S A LA BRI S 51 T g
Mo o RSN RS E R RIEE, /]
DA RS IAT T RCR ™ o R e 28 T o R
HEATR &2 e ™ o B, i % 44 50t
BAT, RAP RE W A Ir A [ E AR R H
TR A AR AR AN T LI i A A
O RCE TE SE B AT 22 43 XOOF AT 5 i PRAET L . A
WIS S A I R S 2 X2 b R AR G S ok F
FMNR B E R BT L X, Wil X &R RO
IR ARSI RAR SRR, AU ZAAS R I G5 X
LA BT BN X R EUR S HHOR 2 sl R
ASBIRFE A I AR B s v I G T AL X2, i
HAWRAR S LU 2 B A R TOR T 3 5. AIA
FEATIMI OB RN 8. 2 50 o R, AR5 195
i 2 TR ST X 2R BIAT, Joms P

UK AT

WAL BT AR BT, R i 1
T RUR e R B 5 TR A, 3 5 A STk
H—B FAb R A 9 RCE T 3 N [ 5E 2R 58
R L R AT St A A B A T R R, W
B RO A S A7 A 2R BRI A B T8 ST A BE A R
B T N TEDE AR GE, AT AT A 3 A ] Y
[ 7, fol R R 00 A7 D) B BB M, A0 I R 1
PR JRATT AT LAEIAT AR R R Y R 1 ek 5
E BRI _E BT H Al A B R ET R S BiUE AR, i HL
FE AN B AZ B AT [ R 58 A [R) R O AT 2 e B
ETORR AN AR AS DRI TG % 4 BT A R
FI 2 ax XA DUk WA s A 3did s i 5 kAT 2 2 B AT

TEERF AL F, AT HBEHATF C B X 4
PLE Ty X R P, 3 ad P03 s 3 42 X
2R BRI S HORWI RN R B R 1 B AT % 4
DX, B T R, B 48 8 S (AR TR WA A
XA A S A S, FATT L BE AT i
SR ROE T 2%, AN BEAR AT KB e 5 1) = 4k 14
&, AT RE 2 S O R A R 25

ARBPFEER LS, X LR T 0 E AR SR
BATZ X HA AT, B R E R EAT 7 2 XK
Tatk, HESTZ2ME S 5T Z X RIEMR,



HEIFEE2022 412 A %34 %%

12 # J Trad Chin Orthop Trauma,2022,Vol. 34, No. 12

( 5.897)- 17 -

e PR AR A £ P B AN [ ) B T2 42 X

(1]

L6]

(7]

[10]

[11]

[12]

[13]

S % K

ZHAO S,ZENG C,YUAN 8, et al. Reconstruction of coro-
noid process of the ulna:a literature review[ J/OL].J Int
Med Res,2021,49 (4) :3000605211008323 [ 2022 - 01 -
20]. https ://pubmed. ncbi. nlm. nih. gov/33858252/.
WALCH A, GARCIA - MAYA B,KNOWLES N K, et al.
Computed tomography analysis of the relationship between
the coronoid and the radial head [ J |. JShoulder Elbow
Surg,2021,30(12) .2824 —2831.
FORT™ B FE PR, A 00HE. RO 3 (4 i DR e #1229
JE[J]. AR AR 7 4% ,2016,4(4) 251 -254.
WSO, MREE AR, TR, 5. IR B4 = HEAE Adams
Vi L NS SRS S /e 719 | 2% o7 i I L REC XL P/ S
2022,38(3) :220 -226.
GITHENS T C,CAMPBELL S T,SALAZAR B, et al. Under-
standing the radiographic anatomy of the proximal ulna and
avoiding inadvertent intra — articular screw placement[ J].J
Orthop Trauma,2020,34(2) :102 —107.
B TR M, 2 L A R T I B IR T R R
BTS2 SRR A [T ] . A B ek,
2017,19(7) :559 - 565.
AHERD, AR T 58 R A N 82 16 97 RO ek

SEITLI]. QI AMRR ,2021,23(8) 1588 —592.
SR ER R W, SR V. S BTN OGRS AN e e
ARERPERELT]. P EBIE S E,2021,29(23)
2157 -2161.
MIDTGAARD K S,RUZBARSKY J J,HACKETT T R, et al.
Elbow fractures [ J ]. Clin Sports Med,2020,39 (3) :623 -
636.
[, 2B, 7 W . 9 B B RO I e 1 J5 i I
HYTRRSWANEIT]. PEEET],2021,56(2) ;154 - 156.
R, I8, =, 5. ARS8 R 38 i B 3 10 o [ 2
PEPERST R L], AR )8 R Ab R 2% 3, 2019,
7(4):342 -347.
oM, NG, X 2 th AR TN L PR 22 ) B B IR T
ReETE 2 B 397 %8000 B [ ] I IR A B 2 3, 2021,
29(4) .323 -326.
SOMERSON J S,MORREY M E,SANCHEZ - SOTELO J,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

et al. Predictors of reoperation after internal fixation of intra-
articular distal humerus fractures [ J ]. Shoulder Elbow,
2022,14(1) .76 - 83.

RBZE B, TR, 55 RUB T W S AR 2 S 500 4 2 i IR
B[] sEHER,2021,27(9) 801 - 803.

SHIN W J,KIM J P,YANG H M,et al. Topographical anatomy
of the distal ulna attachment of the radioulnar ligament[J].J
Hand Surg Am,2017,42(7) :517 - 524.

HREHA J,CONGIUSTA D V,AHMED I H, et al. What is
the normal ulnar bow in adult patients? [J]. Clin Orthop
Relat Res,2020,478(1) .136 - 141.

WEBER M B,0LGUN Z D,BODEN K A, et al. A cadaveric
study of radial and ulnar bowing in the sagittal and coronal
planes[ J]. J Shoulder Elbow Surg,2020,29 (5):1010 -
1018.

KARTHIKAPPALLIL D,CASH T, FISCHER J,et al. Olec-
ranon fractures: applied anatomy, clinical assessment and
evidence — based management[ J]. Br J Hosp Med( Lond) ,
2022,83(2):1-17.

i, ST, w0 R AR UE e O [ E TR T R
TR R oot )] A 5 i k&,

2018,33(9) :929 -932.
JIMENEZ I A,SPECTOR D I,CHANEY S B, et al. Surgi-
cal stabilization of traumatic elbow joint luxation and proxi-
mal ulnar fracture in a silvery langur ( Trachypithecus cris-
tatus) [J].J Am Vet Med Assoc,2021,259(12) ;1466 —
1470.
Wi &1, ks, SR K, 45 KU i i AR BRAUREAE B R
BRI RasE iy i R LT ). R iT#T, 2021, 11(8)
83 -85.
Pt 5L, E OB RUEN ) AR5 R 556
%E’Jiﬁ@ﬂ“?ﬁﬁ[]] et Rz CH AR IR
2021,22(5) :612 - 616.
MUTLU H,POLAT A,CETIN M U, et al. A new anatomical
plate for extra — articular distal fractures: biomechanical
study[ J/OL]. Acta Ortop Bras, 2022, 30 (1) : €248473
[2022 -01 -20].
35431623/.

(ks H 391 :2022-02-12 ATl < I 2175)

https ://pubmed. ncbi. nlm. nih. gov/



