Research on Medicine Original Article

The Quarterly journal of School of Medicine, Shahid Beheshti University of Medical Sciences 2021 ;Vol.45; No.1

Measurement of the Distal End Radius Morphometric Pa-
rameters using Radiography in Iranian Population

Fakhroddin Aghajanpour, Reza Soltani, Samad Safiloo, Azar Afshar, Abbolfazl Torabi, Mohsen

Norouzian, Reza Mastery Farahani*

Department of Cell Biology and Anatomical Science, Medical College, Shahid Beheshti University of Medical Science, Tehran, Iran.

(Received: 2019/03/04 Accept: 2020/01/5)

4 )
Abstract

Background: Four of the most important morphometric parameters of distal end radius (DER) are
Radial inclination, Ulnar variance, Palmar tilt, and Radial length. Measurement of these parameters
are applicable in the diagnosis and treatment of the injuries around the wrist and distal part of the
forearm, namely fractures and dislocations. The current study was designed and executed to measure
the morphometric parameters of the DER in patients referred to Aban hospital located in Tehran.
Methods and materials: A single hospital-based cross-sectional study was conducted on 100 patients
(50 male and 50 female) referred to "Aban’ Hospital in Tehran from July 2017 to August 2017 for the
radiography of the wrist and DER. Since the data was not normally distributed, Mann-Whitney test
was used for data analysis, and the level of significance was considered less than 0.05.

Results: A total of 100 radiographic images were included in the present study (male= 50, female=
50). Participants' age range was between 62-18 years with an average of 5/38 years. The average
values of radial inclination, radial length, and ulnar variance were 10.04 ,5.3 + °17.5 mm £ 2.6, and
3.6 mm 1.84, respectively.

Conclusions: No significant difference was found between the average size of the distal radius end
morphometric parameters between the right and left side and the two sexes.

Keywords: Distal End Radius; Morphometry, Radiography

. J

*Corresponding author: Reza Mastery Farahani

Email: realmasiery@hotmail.com

Research in Medicine 2021; Vol.45; No.1;64 -68

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-10-25 ]



http://pejouhesh.sbmu.ac.ir/article-1-1994-en.html

AL N Yok 509

“hoan b . & 5o & e ;
V:".A:rJL»JW&W!J’//)‘:?U&/{:)’U J’}/gd‘“/fk‘

22 523l gy & gy Jbansd (SR (gyhegds90 (SayRalyly uwyys

ol Caros

N

Ol (A8 sty M S pole olSCasls (St 0SS (g 25 pole 5 ska $Slse 03,5

VWA sllie by g, WAYNAYNY sallie cdbys ol

( )
oS
Uyl 2l 0311 (50 ol T il 5 Cewd S e JU3ly s Jsly Jsb ol slaz ol gugasly Jliuod slass] Gosdros 18D g dlslw
Siesdyse Slaselily ey aslas ool 51 Bua 3)1s 3,558(S385)0 9 StuSs dble ugsdly Jliegd $lgnl 9 Cawd oo ezl Slauwl Oloys 9 acss 5o
el AV Lo 55 013 OLT Oltslows s Olszrlye 55 puadly Jlus slgs!
12 AV 550,88 B AV 3 31 018 OUT Dbyl @ oS amzlye (30 0v9 33 0+) Oblews 31,80 Vo ($9) 9 Cal haiia g 53 3 asllhae ol tandllao (g,
thw 9 wd oolatul Laesls Jdod 5 duied glp iy - oe 0383 3 osls 089 oy pub JJo 4 .0 ledl (pugadly Jlwws slail 5 Cuwd o 8500y
A 3,S LA 58 ¢,00 ) RS (gylolize
b 053 YV,0 (V0-FY) Oblows (e 553ken b gyt 3y0 03 03 +0 33 Lwgedly s Sl 9 Cowd oo LA1,S5a0ly g Voo asllhae (ol 501 ABL
B9 Vo8 VA WS Gblols 5 s Gl Vet B £ VL8 JLsly Job cdoys VW0 £ 0 JUsly
DI 529 iz 95 9 (a9 ey Cnw )3 usdly Jliad Slgl S Rasdyse sasahly B31 5SSke G Sololine G5 dunye S5 ) 36 S ADRS

\.

G31S5:30) s iesdrse msaoly Jbuns slasl 1 gulS 5519

J

5,80as 5 ol 5l g Coud o o983 g (Sl Lo (glavais olaasllas
o3Il s (VY LV )W, Sl ) Cand o g dsls a4l S s deby
g anl ol cldled > IS o Blgs 0 s 2 4 DER (gla yal )l
s &S 033 0l pads Cawd S G oS b Jboly ela)] ials oS gy 4
Cawd o g el anl o S auh jl oy BB Liso ob cw )l
31 BT ol (loys a3V cplpli 5 o Cuwd 8,8 )18 Lials
S5l yads a8 bl LOY V)l 4l ol ogill 5 (oyt0g 90
bl ol @)y leys g pasts X9y ) o3bj 36 DER (Ssis
S5 (00 V)l (6500 aal s iz jd 5 lailisl 81,5500l 585
S ot 3 0SS i) sl 3] ot 55 oSl 4l
el Soyaghyge slogiall (g adllae ol jl Sua (VF)cwl Gloy
Okl gl lon 4 glealie )3 (B 5l) pglas jl osliial &y gy Jliwrs

el Y o j> olies

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-10-25 ]

Research in Medicine 2021; Vol.45; No.1;64 -68

oo

Pl sbdes ) otn i (DER) (pogdl) Jliwss ol (s ptaghg0
DER (¢ 09890 -3)l 4o oyl ) bgspo (sl 5gp il g Cuwd oo g9
e S a5 5] bl Jly et JUy bl e ol
oo badlae jd Cuwd o anb glacuwl g bl bl & sl
oo &5 03 g (slacml oy g (5] sl soge slino 5 (V5 )l o
oo 5 055 agally Jlgi slaoglsl I alST (ulyle ol Cons o
Erors Sl (Sinlon L (izman 9 a2l cul 1 03)ly slac]
JS 5l xopn ¥ dgds DER Kss sla 355 wlul o (F L¥) !
Iy SBsd plul gla SKuuss aopd AVD g lacidlal o o (sla Sl
(V-0)355 o0 Jolis

s 5 dl foge s lsstl (Se Jds 4 siallo o) 5o b SauSs oy
2835 5 (Al Sl Sz slocdled 1 Lt o3y sy cloeu]

b 5l L, 2 ghe 03hmz
realmastery@hotmail.com : Sg 5 Sy



http://pejouhesh.sbmu.ac.ir/article-1-1994-en.html

WS 5 5la bl sl 5 /55

[|>ownoaded from pegjouhesh.sbmu.ac.ir on 2025-10-25 ]

2 X% o) LS'”‘ s O dlold L§°|"\5— u.a,\> ‘_gl.o.: 2 )U9| u.«ul))‘g Ml}u
IS5 auble 3 08 ) (BB bd g Wyl Jliwn> (slaetl JIS5,8" 4l

Wl miblg (s pSoslul Y S

W
Jsb s 3IV,0 T 0¥ JUsly s 30:(EY_N0) YV lows y 650kee
() i) 39 Y8 VA by g e Vo8 T Vese ¥ Lo,

AV gl il 5 JLaly Jgbo cJbdly o @i Y Jgoe

VXY VALY W0+ 0,y ((40) Jboly s
SRR Ve FEYS (o o) JuTy Jsbo
vy _%e¥ VSEVA (e (e )dgl i)l

Olo 0 g 53 o L el o jlul

Fagke VY Jboly Jobo « (VW5 AR 22,330, Jboly cand Jolis oy 5
G (05 53 e 390 (W02 jio e Y0¥ JUg) il jlg 9 (V2 0,¥)
u“sli)lg 9 (V,\_va))&oéﬁn Q Jlﬁ)l) J9_Io(\".,‘\_\ \,\)’ 4y ALY lel)
(Y J932)39( ALY _2.) i o Y10 )4l

Cawly 9 e oo j0 b ol yly 03101

Y oLy Jsb ¢ (P8 AA) 433 30,70 ]y s Jolis sl cuous o
o Caonw y3 091 (WY s Lo 50 Ul uslly 5 (Wo)_5) yie Lio
5 (V_0Y) jio o Vo8 Jusly Job VAR 22) a3, VAR Jbaly e
(Y Jsa2)ns (AY_8) o Lo VY 5Wsl byl

Gglls i 93 (o (e 9 02 9 Sy Coww )3 Lo jtel)l ojll sl
A oed s Ty (g lize

(55 domtd g Sy
@b gy ogdly Sl slaesl S ptegdyge slayialyly adllas )l >
VS TV ol Jsb s 0 \V0 T A Lol s & )b
Sglis 48 3y bt s Wb 39y yie e T TF VAWl uilyly g yie
D) 3939 i 93 9 e 9 Canly Caawo 3 0l Cawsd 4 ol s (6o
sl 58] Sl G yials S (S ol Sl Sl (Snass
Guw g B 0 2y 5.&5)].) ‘_g\/l.: é)“)ﬁ cullsd oS dbl)ﬁ‘ 9 OLIP 2 &S

g, 9 dlge

Ve 5y Y et B AV i 51 &S sl e adllan S, cadlln )
sy ol ULT Ol jlog 4 0458 daxnlye 240 B+ g 50+ Jold lylews
Pl}u] Cuwd o g U»%b‘) Jt‘..w) dl.e('b] unl..\.% _L_éd) (X ray)ual)fﬁbl)
b alin 5 S5, 4 xS arnlyn b5 ol adlas 4 3555 e 35
il 295 g delo Jluwd el oMl (e (K55 a3 il 8
u.>|)? il b ohlew 09 dels Sl (closl o & 4l @ logy g @]ﬁ
sl g DER (b pd (5y0g8y90 hebo Jiwns ol slogyi
gl alllan oyl 53 0505 ) andllae | cund e oyl ASle o395k
N3le g 3 oy o g Casly Bl 93 53 9 iz 93 3 b el b ol ol
caw 9 25 o3zl baodls Julos 9 43555 ¢l 9 — oy 5ylel (9051 9 SPSS
A A )S a5 )3 <, eST (glalixe

1o ially s 5o

o3 _ Al slod )0 JL3l) e dpmln

P B g3l lojs 08l) (ol 5l oad oy kb 0 JSI5 44
Cuig oy gaw )3 (gadly soee g dges &S oAb pu) (Bl b g DER
(1 55) (W ¥ el

Jboly sl g, S05l00 .Y IS

b 6l a8) s g3 o alold Llid  ald glod o JUol) dwle
S 92)8 0 ol logss oy ol 51 4 ogasly Job sme y dges S8
WV 103,35 o i i s 1 ugly s sy 1 3pne ]1

(¥ Js)

Jbaly Jsb (o pS0jluil Y S

AL N ok 50 9

.‘./ S0
iUy,


http://pejouhesh.sbmu.ac.ir/article-1-1994-en.html

PV Gl Camaz 3 (S 53ly 29y & pogndl) Jlwd ol s eshyge sl bl )

ownloaded from pejouhesh.sbmu.ac.ir on 2025-10-25 ]

e VA L8 (e o (80

[

Cesly 5 G2 G )3 Ul pibly 5 Jdly Jsb < Jdly e sl pa3ls (e Y Jgae

R S I N

VMY Y- VA £ DA YAA QA AV
LFF)),-8 VoS EYA & oY SR
YAV YV- Y ENY AY_ -5 ¥ ¥V

o)' 9370 5 Wl by 5 Jdly Jobo o JLd)

_WAY AR EAE A (40) Juoly cu
V+,00 AT EYD W (poiske) JUsl, Jsbo
_¥55 YAV, WY (o sleo) HUWgl byl

) o b adld e Y J,»

WAYO £ 0F V0, 0 AA-YYS (453) Jbsly casd
e aEys WEYS Y (5o sa) JUsl, Jsbo
XY Y0+ 5 Y¥LY LAY (520 (o) 5ol il

Job 5 s 051l ke &S 39y Vo E L ¥0- Wl il 19 5 ,:,,L,L,,
Sregdrze syl Sges ) (V)cwl pob adlas 5l e b,
glyl Phb g b Kusd paseis lp cwd g g sl leaé slees!
323080 31 e55)] ol 5T 6l S8 3 (YY) o aslllas
DER (ol loys (sl 35kl jlne o lsis 4 g 9 )5 g2 50
& 9 aslo (yieghyse cloyially aSl & drgi L Lol (YA)US oo o3latl
o gl cpl 5 BTG ) ol ] glize Caliseo sladld po cowd
5 Chan adllas gl 29500 o] 51 G B)lse 5 (>l PR ol g2
5 o2 Canex Om Wyl iyl 3 (ybline Colis o5 0y (LS o Sen
LV, adl oolp 5 (S slacuglas s 4y wilg o a5 305 3959 s Lo
o lacyner (> DER (6590 slajiel)ly (1390 Cogliio 4y d255
2 s adllas (Y131 0 Gleidle g (ogd (o3l slacugles Jus 4
adllas () slacudgize | (S dad oo duogs )yl Cilite glacazes
503l sl ohlen cud o (2B slod gkl 4 B oyt
O FYL o diged Dl 4y (qwyiwd Cygo )D g Cuwd S Cudd
ACudly Cd oo g el Jlind ol 4l (6 09890 5l 5355 (b))
o asls ol Sl o o oline Cislis canlls oyl §) Jols b
39 0 2 9 o2 g Sl Gy gl Sl el S yiegdyge
bl list s e leMbl b jasli opl o)l ;I aBT . ams o oL
Splos oyn g Al 1 IS 2bi)) glr bewajdadly 5 g
Amd o )8 bailee plKin g (Sl I e Cowd o 4l Seagil]

& L

1. Chan C, Vivek A, Leong W, Rukmanikanthan S. Distal radius
morphometry in the Malaysian population. Malaysian Orthopaedic
Journal. 2008;22(2):27-30.

2. Ng C, McQueen M. What are the radiological predictors of func-
tional outcome following fractures of the distal radius? The Journal
of bone and joint surgery British volume. 2011;93(2):145-50.

3. Short WH, Palmer AK, Werner FW, Murphy DJ. A biomechani-

oPilse cnl & d9d e Sl plSotial Al g (S aly Sials
o b Sass g9 508 WABL b, ¢li,) il 5 sl wlg e
Jgere psb @ (Y )aimd oo &) b cuwd (55 o3kl Cumbyo 5l by Jul>
933 A3, 5l s o 42l g DER (S0uSis 5 b ST (o) 512
Sy St 0585 ol g0 odlistal ()6 g (b (S (glos
SS9l op pB (YWY el Jualy jome (end (ohi8 (3 (glos
S 55 epSoill ]y Ll glo el b s go 4ol b ogill
oS oy ly 4l ol sl MBS e 5 (SinSll B aad o 1y oSl oyl
el ol

V-l 423 T+ e s 4 ol A sl 3 ol
O A ) Cute dlgie Wl Jobo el 2 W) uibly 5 e (e
5 (JliSon Com @yl (00 atur ) giite (Jlud Cooms & il
wrddlas (Ve V)il (Wol 5 usdly Juabe polaw 35 plp) Jolaie
@l 38 oy Sl ) DER d)’*"?)?" b yially 43S )
Byl 3 el )l o (gybolime ©oles &S sl s 4, Ken 9 Tsuge adllae
Friberye Lol (YY)l u‘ b g ot clo addllan ol a8 5 )10 3959 > g
Jbaly s oy (gyloline MRS 45" 535 sdmliie 555 dalllas j> )y 4
o a8 0yl 3g3g o g Canly Byl 93 o gl il g g s S b
(Wl Ladlze o b o asllae

Camex > oodly Jld glodl lojially oy » olSen 5 Hadi
23,8 oddliie (30 g U5 oy W yial )b oyl 05l0) 55 (g loline gl (535900l
L ALY Ul Jsb epte kot T YRR Ul o & pob 4

cal study of distal radial fractures. The Journal of hand surgery.
1987;12(4):529-34.

4. Gambaran nilai rata-rata SG. aksis sudut radius distal normal
pada pengunjung di RSCM [thesis]. Mount Pleasant (MI): Uni-

versitas Indonesia. 1993.

5. Nana AD, Joshi A, Lichtman DM. Plating of the distal radius.
JAAOS-Journal of the American Academy of Orthopaedic Sur-

geons. 2005;13(3):159-71.

.'./ &8
s



http://pejouhesh.sbmu.ac.ir/article-1-1994-en.html

WS 5 5ol ysll 5 /A

[|>ownoaded from pegjouhesh.sbmu.ac.ir on 2025-10-25 ]

6. Austin L, Veillette C. Distal radius fracture. Orthopedia-collabo-
rative orthopaedic knowledgebase. 2009:13-26.

7. Hadi SA, Wijiono W. Distal radius morphometry of Indonesian
population. Medical Journal of Indonesia. 2013;22(3):173-7.

8. Costa ML, Achten J, Parsons NR, Rangan A, Griffin D, Tubeuf
S, et al. Percutaneous fixation with Kirschner wires versus volar
locking plate fixation in adults with dorsally displaced fracture of
distal radius: randomised controlled trial. bmj. 2014;349:g4807.

9. Melton L, Christen D, Riggs BL, Achenbach SJ, Miiller R, van
Lenthe GH, et al. Assessing forearm fracture risk in postmenopaus-
al women. Osteoporosis international. 2010;21(7):1161-9.

10. Ishikawa J-I, Iwasaki N, Minami A. Influence of distal radi-
oulnar joint subluxation on restricted forearm rotation after distal
radius fracture. The Journal of hand surgery. 2005;30(6):1178-84.
11. Prommersberger K-J, Froehner SC, Schmitt RR, Lanz UB.
Rotational deformity in malunited fractures of the distal radius 1.
The Journal of hand surgery. 2004;29(1):110-5.

12. Leung F, Ozkan M, Chow SP. Conservative treatment of
intra-articular fractures of the distal radius—factors affecting func-
tional outcome. Hand Surgery. 2000;5(02):145-53.

13. Slutsky DJ. Predicting the outcome of distal radius fractures.
Hand Clinics. 2005;21(3):289-94.

14. Bozentka DJ, Beredjiklian PK, Westawski D, Steinberg DR.
Digital radiographs in the assessment of distal radius fracture
parameters. Clinical Orthopaedics and Related Research®.
2002;397:409-13.

15. Andersen DJ, Blair WF, Stevers CM, Adams BD, El-Khouri
GY, Brandser EA. Classification of distal radius fractures: an anal-
ysis of interobserver reliability and intraobserver reproducibility.
Journal of Hand Surgery. 1996;21(4):574-82.

16. Medoff RJ. Essential radiographic evaluation for distal radius
fractures. Hand clinics. 2005;21(3):279-88.

17. Hollevoet N, VAN MAELE G, SEYMORTIER PV, Verdonk R.
Comparison of palmar tilt, radial inclination and ulnar variance in
left and right wrists. Journal of Hand Surgery. 2000;25(5):431-3.
18. Bonnin J. Fractures of the Distal End of the Radius. A Clinical
and Statistical Study of End Results. By Anders Lidstrom, MD

9% x 7 in. Pp. 118, with 20 figures and 44 tables. 1959. Acta
Orthopaedica Scandinavica, Supplement No. 41. Copenhagen:
Ejnar Munksgaard. Price Dan. kr. 18. The Journal of Bone and
Joint Surgery British volume. 1960;42(3):666-7.

19. Cooney Wr, Dobyns J, Linscheid R. Complications of Col-
les’ fractures. J Bone Joint Surg Am. 1980;62(4):613-9.

20. Acosta-Olivo C, Flores-Garza P, Garcia-Espinoza 0,
Salas-Longoria K, Salas-Fraire O. Distal radius fractures: Still a
common problem. Medicina Universitaria. 2017;19(76):140-2.
21. Pennock AT, Phillips CS, Matzon JL, Daley E. The effects
of forearm rotation on three wrist measurements: radi-

al inclination, radial height and palmar tilt. Hand Surgery.
2005;10(01):17-22.

22. Van Eerten P, Lindeboom R, Oosterkamp A, Goslings J. An
X-ray template assessment for distal radial fractures. Archives
of orthopaedic and trauma surgery. 2008;128(2):217-21.

23. Capo J, Accousti K, Jacob G, Tan V. The effect of rotational
malalignment on X-rays of the wrist. Journal of Hand Surgery
(European Volume). 2009;34(2):166-72.

24. Tsuge S, Nakamura R. Anatomical risk factors for Kein-
bock’s disease. Journal of hand surgery. 1993;18(1):70-5.

25. Pichler W, Clement H, Hausleitner L, Tanzer K, Tesch NP,
Grechenig W. Various circular arc radii of the distal volar radius
and the implications on volar plate osteosynthesis. Orthopedics.
2008;31(12).

26. Gasse N, Lepage D, Pem R, Bernard C, Lerais J, Garbuio P,
et al. Anatomical and radiological study applied to distal radius
surgery. Surgical and radiologic anatomy. 2011;33(6):485-90.
27. Evans S, Ramasamy A, Deshmukh S. Distal volar radial
plates: how anatomical are they? Orthopaedics & Traumatology:
Surgery & Research. 2014;100(3):293-5.

28. GARTLAND J. Evaluation of healed Colles’ fractures. J
Bone Joint Surg, A. 1984;33:747-9.

29. Nekkanti S, Shah J, Mudundi D, Sakhuja V, Shankar V,
Chandru V. A study of the radiographic morphometry of the
distal radius in a south Indian population. 2018.

AL N ok 50 9



http://pejouhesh.sbmu.ac.ir/article-1-1994-en.html
http://www.tcpdf.org

