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Iatrogenic Femoral Neck Fracture Following Femoral Shaft Intramedullary Nailing
(Report of One Case)
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Abstract

Two patients with iatrogenic femoral neck fracture following intramedullary fixation of the diaphyseal fractures are
reported. This is a rare complication of intramedullary nailing (IMN), has poor prognosis and is preventable. It seems that
choosing the piriformis fossa as the entry point, increased neck-shaft angle (coxa valga) and excessive nail insertion
increased the risk of the iatrogenic neck fracture.
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1. Piriformis fossa

Sl ol Olje 5 CW O 3 (KanS S5, 5 g Ol
b bl Vel b e S ey B s
b s s et s M ey K (SSS
s Jlis 4y 5
L;udf:.%(;: wes Oloys 31 30 gLl 5ol 51 S
Slaladl i 55 ol Ko oS JUIS 515 alos L 03 5305
Pl ol 00,8 S5l Sk iy Sl S
w0l 038 Sk SaeSl lrs Sle s e opl 3
JUS s ahon 51 oslinad b 0l a5 Sansls 03,5 <l Jos

Lgh o P

St (B
SaeSa s sl Jlisay gllle W Ol 1l ley
Sy pblie bl (SaS 5 oy O Ol 53l o e
S el K5, e () ISE) 5s ek Caas Ola
4535 Oler lag () IS8) Sl 01 025 SanSa
JUS s b U Ol by e 5 a2 Jame Jes GUI
o 3ok Sl de o cl € (O VKS) W S cus

&)

S eSSl U1 &S U oty abe 51 L3 01, 05 5 Fo sl (@ JUS J=1s abs 51 LS 0, }:;@M@ sles (ALY s
ol Q:ﬁMolﬁ)s(bcﬁj‘j\mab;i.lQl)();Jfﬁ:«&&M;(Q‘JUEJSBQQ}QQJMQDJ:(%‘W
@MJM:L@AL



http://ijos.ir/article-1-72-en.html

Downloaded from ijos.ir at 9:34 +0430 on Tuesday September 8th 2020

A

..... s 0l 05 8 S5 L Kl

S 4le G JUS s ahe JLis 4 508 05 S Sen S
s 4 2K Sl Slas Llg e & bl 51 Ll ol b
woile ol Sl S e gl DS plm 4 s il il
ey oo iy (o5 00 sl

0L 53 0L 038 (KaSs 5 e IS e S
Sl ol (o508 JUKS J1s alos U 580 S Sanss ous
Llodss Sl Jd s jlantl 4 oS

03 Ll sped 8k 5 038 Olojes la SonSs
sbul (SO glalex s 4 b osls 550 L glaa s
Oylast 31 6ol 53 Llosls 0Lis e sla 3,158 s
035 (SanSlh pged i 5 055 Slojen gl Sasls Sl

)k?;} Q\)Lo.:.: dﬁéb eor ‘..U .(V,t,'\—\\")J

s ges 03> yalS
O 035 S SaaSs B 5l jgeb by sl Sasl
o3 Lol Ko b3 (551 L leg 5 Dl S Shlew 53 o500
Seslizal Lol b T s 055 wsle Ko
S gsSens b b Sl S Ll eSS sl s

e 5 a5 5 55,5

AL )L@_g Y e)Lw:' Lr.ﬁ; cJJJ/Q‘)il g}.pl.u;ubzb‘ f‘f‘tlm

3503 B 1y odis ol Sb 655 O35 Jomss catin £ 51 oy lo:
S p o Se g olan dy (K asl s s s b S
L (038 upamii T §5) 01 Ol ol 038 (SanSls cotoes
[sdoms 01y (SaaSd oo 5l e gla Ko (Y K2 sl OLES
S5 Oy Ol 05,8 53 a8 W3 S edalie 5 A sl
4 oseb 038 SaSa i el el il sy i b
e a3l oslited b a5 A esls ey JUS s abe JUis

(&Y JSK8) 45 8 Obeys 55 o

o
23 Sl o 5l S jsed 058 Salss
oz 51 aolse b Ll syl GIE bl 4 ST s
Codl olen Oy 058 KanSs y Cise (abS

(VA-YY)

JUK ol alos b O el 5udls (KoaKd ol JLis @ 500 05 8 KoKl 3550 0 0k &1y gla 55058 ) Juer

P e

e sl G

saed 03,8 s i 4 ol 5 ales cnlials s

(\4A0) (Y\)J:)KAA B) lujwl.n»

JUS & 5555 53 abie blo e 5 81555 amb o sls Jis 53 das 031513 ] A 5 en 5 A )
ol ok S dlie s ol e \ (1A Toen 57 (pate 0
NU s Ll o 055 3505 Oley 53 As S Y ERTYL G CURL (I <
b e Lig Sl ol qu,'«wﬂ/ oyed 03,8 mwﬂf ‘ (1988) Vol iSen 5 2L e
.A}lalMC&l{;,&SUﬁmLJQJ;
ol s sdete laslyew sl 5 oldl s 3l s G Loawl 05 Saly
’ o S S - s Y (V440) <\A>Qljl§@}5«ob'-»
Jeos sheslanal b & 585 5
S ol do Ll LS K alses axl > ¢ 30 Oalsyl 8
3 25 ol s dk JJ Bl Sl if i ST e ) )JJJN - Sl v (\C\‘\/\)(mobi )6“&@)
A5 S 058 s s el WSO8 ol el
(Grosse-Kempf) a5, ;IS 45 aloo = 51 iy 3y Y <\««4\>”°U,L§M}7ug,;ﬁ»
b geb 038 SaeSs Bl 035 £t Ol o oS Ol esatnlps pars 035,85 \ (1844) "ol Ken 5 Yioun
sy S5 Ko O Gogd g & I s e 05 S50 \ (Yoo MVolen 5 SIS b
QTW}JUM%JJ)KJJ'{FS)JSJ}C)L}w)"dcﬂbj)}
CSLS s Sl LS s s Sop S5 4 e & e Sl dee 355 ¢ () MoliKan 5 i i)
.J}u' J)\jwidli}:wsb);y
Moty a5 5058 o ausly I3l (JUS s & abeo 3L 055 5,05 Y ol aalllas

1.Harper 4. Simonian
2. Christie 5. Khan 8. Deep
3. Bostman 6. Yang

7. Bonnevialle

9. Apivatthakakul

10. Castellanos
11. Neck-shaft angle (NSA)


http://ijos.ir/article-1-72-en.html

Downloaded from ijos.ir at 9:34 +0430 on Tuesday September 8th 2020

ag

L 5 OLeblS pnmede S5
S e I sk s S 865 easl aty 5 s
03,5 305 sl Joes e Laped Ol OIS 5 (e 5D0lS)
5303 (Sa dhe b 4 3b5 A b Y sue JUS s 4 b
ssba 1y bl glsl 038 5)ls sl clis Jome 500
Sl el ol L2 Sl ey alllan 53 sy -2 s
22l S Wlg e e e oS s ke D305 13 S
dan sged 03,5 SeuSe il b5 dns 5l 1 O e
555 ke oy o dhe 035 31 4 el 0 3yl il
o od sged 058 SanSi L a5 asl ol Cu
S oy 5 Lngel Ok OLKes 5 (Ol serr L
L LS s aha 035 3505 b 5ols 13 e Sy 55 5903 035

)‘ oalanal L JUKS); 4.,\:.4 &’1.5)})_'9 L}q&} )}Ja flz-.-‘ QU\J,‘) 3>
V)

&;—w\ OJ‘}J.

355 ol Sl s
o i 1 JUS s a ddee 2555 sl Slew 50 a5
A 5l e 035 3505 0550 S5 5o a8 Al ealital e 5y o
5035 o oasls SRIBl S 3550 53 5 JUS s 4 e
ol Ol s Oy 058 Kl sbel sl Ol as
ol 3 e pa sl o3V s S bl el el
GG sss as SIS 4 rjﬁ O3y 5 oar g JUS s de 05 S
oy 3ph Sl oilse nle 5 s 035 SaSs
55058 o asls R B s 0 i Sl ale 03 S 3505
JUS Jtls & abe A 31 i 035 555 5 (KI5LS,S) o,
2 sed 038 (FaaSd 5 el (ol Jelse )l e
il JUIS Jtls el 3l ealiad b 3 03 8 b Olej

1. Kuntscher
2. Winquist

\Ya) )Lé,g Y aJLwir (R w}b/i)\ﬁl J.puaji)‘}sg:..ﬂ f‘ﬂ«.leu

Ok 5 Olojer SanSs sl (San &S 3505 a5 b 4zl
et & 5 35 dloul sl Sloy 53 5 ged ks 5 055 plral
Gl 51 i O 038 5l mems 5 535 (U3 0 5a8 M
035 Kl gy SVl s S JUS s
Use oST s 55 JUS Jols o b o 5 J3 550
JUS s ahos s ale K Olge a0 | o slowl SanSl
.(/\}ajf# s

S Sl 0l Ol ge asle ol 55 6l e Jle O5SU
A 5l G 035 58 ke 058 3l bl Jowe 4 OIS
03 Seslel (gl a5 (glaovsy 3| Canlials o3lizeal (JUS |15 4 alo
O 43 WO S o asly @wl) s, 00,80 ale 3555 Joee
Lt DS Uy b 5 ahoe v (S5LS 58) Oy 45 5 03 8
5 o oLl s S8 5 a5 Ol 45 43 S e

lfw;g,g\i):wc)&)lé«lg:j”dmgual
i 3 ege 26 8 ol JUS s ale ) eslizd
5 o by OF 3550 53 s llllas 55 5 505
bl sl oY 2l aley s el s el
sy 035 FaSs Sl ol A B WS e OF s
S s Gl o Wladide (pl s (odm XS (55 S
Gyed g S0 ol aax IUS s dhe 5000
SRS 5 g e Lighe 4y g S Sy 03530
Sop A5 S5 ke 035 25 Yo e osed 005
L3505 0l OLKar 5 2 55 90 VAL Sl 55 o Ve
250038 Jotls oSS58 ol sl ol (Sae i
S L3 g slgtg Lol 358 5ed ey S5 003 5 5wt
2 505 Vade JUS 555 st opim 3l ahe o

oo e ol tg 4 Wlesges Oly 5 eiteee (6 ks

References

1. Winquist RA. Locked Femoral Nailing. J Am Acad
Orthop Surg. 1993;1(2):95-105.

2. Wolinsky PR, Johnson KD. Ipsilateral femoral neck and
shaft fractures. Clin Orthop Relat Res. 1995;(318):81-90.
3. Zettas JP, Zettas P. Ipsilateral fractures of the femoral
neck and shaft. Clin Orthop Relat Res. 1981;(160):63-73.

4. Swiontkowski MF. Ipsilateral femoral shaft and hip
fractures. Orthop Clin North Am. 1987;18(1):73-84.

5. Alho A. Concurrent ipsilateral fractures of the hip and
shaft of the femur. A systematic review of 722 cases. Ann
Chir Gynaecol. 1997;86(4):326-36.

6. Riemer BL, Butterfield SL, Ray RL, Daffner RH.
Clandestine femoral neck fractures with ipsilateral
diaphyseal fractures. J Orthop Trauma. 1993;7(5):443-9.
7. Swiontkowski MF, Hansen ST Jr, Kellam J. Ipsilateral
fractures of the femoral neck and shaft. A treatment protocol.
J Bone Joint Surg Am. 1984;66(2):260-8.


http://ijos.ir/article-1-72-en.html

Downloaded from ijos.ir at 9:34 +0430 on Tuesday September 8th 2020

ay

AAAAA s 0l 05,8 Sk Kl

8. Castellanos J, Garcia-Nuiio L, Cavanilles-Walker JM,
Roca J. Iatrogenic femoral neck fracture during closed

nailing of the femoral shaft fracture. Fur J Trauma Emerg
Surg. 2009;35(5):479-81.

9. Bennett FS, Zinar DM, Kilgus DJ. Ipsilateral hip and

femoral shaft fractures. Clin Orthop Relat Res. 1993;(296):168-77.

10. Delaney WM, Street DM. Fracture of femoral shaft with
fracture of neck of same femur; treatment with medullary nail
for shaft and Knowles pins for neck. J Int Coll Surg. 1953; 19
(3):303-12.

11. Casey MJ, Chapman MW. Ipsilateral concomitant
fractures of the hip and femoral shaft. J Bone Joint Surg
Am. 1979;61(4):503-9.

12. Mackenzie DB. Simultaneous ipsilateral fracture of
the femoral neck and shaft: report of 8 cases. S Afir Med J.
1971;45(17):459-67.

13. Wu CC, Shih CH. Ipsilateral femoral neck and shaft
fractures. Retrospective study of 33 cases. Acta Orthop Scand.
1991;62(4):346-51.

14. Apivatthakakul T, Arpornchayanon O. latrogenic
femoral neck fracture caused by mal-insertion of a
curved intramedullary nail. /njury. 2001;32(9):727-9.

15. Deep K, Sharp I, Hay SM. Femoral neck fracture
complicating intramedullary nailing of femoral shaft.
Injury. 1999;30(6):445-7.

16. Grala P, Mankowski B, Kierzynka G. Femoral neck
fracture following intramedullary nailing with misplacement
of an end cup: report of two cases. J Orthop Traumatol.
2009;10(1):35-8.

17. Simonian PT, Chapman JR, Selznick HS, Benirschke
SK, Claudi BF, Swiontkowski MF. latrogenic fractures of

the femoral neck during closed nailing of the femoral shaft.
J Bone Joint Surg Br. 1994;76(2):293-6.

18. Khan FA, Ikram MA, Badr AA, al-Khawashki H.
Femoral neck fracture: a complication of femoral nailing.
Injury. 1995;26(5):319-21.

'Y )L@,g Y e)Lw:' LP.AJ cJJJ/Q‘Jil J&LLA}Q‘}M‘ f‘f‘dm

19. Christie J, Court-Brown C. Femoral neck fracture
during closed medullary nailing: brief report. J Bone
Joint Surg Br. 1988;70(4):670.

20. Christie J, Court-Brown C, Kinninmonth AW,
Howie CR. Intramedullary locking mnails in the
management of femoral shaft fractures. J Bone Joint Surg
Br. 1988;70(2):206-10.

21. Harper MC, Henstorf J. Fractures of the femoral
neck associated with technical errors in closed
intramedullary nailing of the femur. Report of two cases.
J Bone Joint Surg Am. 1986;68(4):624-6.

22. Winquist RA, Hansen ST Jr, Clawson DK. Closed
intramedullary nailing of femoral fractures. A report of
five hundred and twenty cases. J Bone Joint Surg Am.
1984,66(4):529-39.

23. Yang KH, Han DY, Park HW, Kang HJ, Park JH.
Fracture of the ipsilateral neck of the femur in shaft
nailing. The role of CT in diagnosis. J Bone Joint Surg
Br. 1998;80(4):673-8.

24. Bostman O, Varjonen L, Vainionpii S, Majola A,
Rokkanen P. Incidence of local complications after
intramedullary nailing and after plate fixation of femoral
shaft fractures. J Trauma. 1989;29(5):639-45.

25. Bonnevialle P, Glasson JM, Determe P, Bellumore
Y, Mansat M. Iatrogenic cervical fracture after femoral
diaphyseal nailing. Rev Chir Orthop Reparatrice Appar
Mot. 1999;85(4):397-403. French.

26. Bick EM. The intramedullary Nailing of Fractures by G.
Kiintscher. Translation of article in Archiv fiir Klinische
Chirurgie, 200:443,1940. Clin Orthop Relat Res. 1968;60:5-12.

27. Harper MC. Fractures of the femur treated by open
and closed intramedullary nailing using the fluted rod. J
Bone Joint Surg Am. 1985;67(5):699-708.

28. Miller SD, Burkart B, Damson E, Shrive N, Bray
RC. The effect of the entry hole for an intramedullary
nail on the strength of the proximal femur. J Bone Joint
Surg Br. 1993;75(2):202-6.


http://ijos.ir/article-1-72-en.html

