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Complications of Interlocking Intramedullary Nailing for
the Humeral Shaft Fractures

Choong-Gil Lee, M.D., Jin-Woo Kwon, M.D., Kyoung-Tae Sohn, M.D.,
Seung-Ho Shin, M.D., Jong-Cheon Park, M.D.

Department of Orthopaedic Surgery, Pohang Sunrin Hospital

Locked intramedullary nailing has been used as a popular method in treating humeral shatt
fracture because of relatively less invasive procedure, good stability and allowing early
rehabilitation. However many problems such as rotator cuff injury, iatrogenic fracture, difficult
distal locking at operation and painful limitation of shoutder motion due to protrusion of the nail

above the greater tuberosity, frequent delayed or nonunion were reported.

We reviewed our experience with 26 cases of humeral shaft fractures that were treated by
interfocking intramedullary nailing to evaluate the pitfalls and the complications of this

technique. The results were as follows.

1. In five cases(19.2%) iatrogenic fractures occured during nail insertion. Three were in the

site of inlet and two were in the original fracture site.

2. In four cases(15.4%) painful limitation of shoulder motion was persisted for 2 months.
Two were caused by subacromial impingement due to nail protrusion and two were by

intraoperative rotator cuff injury.
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3. Nonunion occured in two cases(7.7%) which were middle one third transverse fractures

and were not fixed with distal locking screws.

4. Intraoperative and postoperative complication rate was 42.3%.,

Key Words : Humeral shaft fracture, Locked intramedullary nailing, Complication
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Table 1. Age and Sex distribution
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Table 2. Fracture sites and types

Age Male Female Total Site Transverse Obligue Comm. Total
20-30 6 | 7 Upper 1/3 1 2 3 6
31-40 5 1 6 Middle 1/3 4 12 3 19
41 -50 4 2 6 Lower 1/3 0 0 I I
51-60 4 i 5 Total 5 14 7 26
61-70 l 0 I
71 - 80 1 0 1

Total 21 5 26
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Table 3. Types of IM nail

Table 4. Postoperative managements

Type Nao. of cases Nonunion Type No. of cases
Interlocking 8 0 Sugar tong splint 11
Distal fanning 14 | Velpeau bandage 2
Thread nail 4 1 Long arm cast 1
Total 26 2 Long arm splint ]

Lateral traction 1
Total 16
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Table 5. Complications

Complication No. of cases (%)

Intraoperative iatrogenic Fx 5(19.2)
LOM of shoulder 4(15.4)
Nonunion 2(7.7)
Radial nerve palsy 0
Infection 0

Total 11(42.3)
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Fig 1-A. Postoperative radiographs of a
57 year old female show
transverse fracture of right
humeral shaft.

B. Postoperative 11 months
radiographs show 1.5 to 3 mm
radiolucent zone around the
nail and distraction of fracture
site.
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Fig 2-A. Initial radiographs of a 23 year
old female show spiral fracture
of right humeral shafi.

B. Immediate postoperative
radiographs show additional
fracture around the original
fracture site.

Fig 3-A. Initial radiographs of a 36 year
old male show comminuted
fracture of right humeral shaft.

B. Immediate postoperative
radiographs show iatrogenic
fracture at the site of inlet,

FLI-'|

g

Ao £EAY F 240 2
27 9] &2pe] At chrd
Zo 4§ A%, BB A
& 2E0) A A Foll glolA 047
o). 2470 7 E L 19894 Seidel? o]

T2 253 9] 514 Seidel & ALS- 8
A HF] A= B2 HA FHHE AML

Mo 3
4

do o iy 1
k|
&
B E
ON

HE i Ay

4 Bl oo 2 o ood



YA BREFYM LBY LYY SLYR OB NEY YT - 259

sl ed ol FHRA A ENAHL Lo g5l
AAFE ZZ EREEe] 9mrt 2ok FHEA
A £ E e o]l §asly Yo ZYRIE
£t AV FESIZS AN F U
Aol el 1 Abgo] A g5 of sh 0, Seider™
o] 2R = AR AR HAAXNE T
B Seidel & AME-dte] 100%9] EFEEH %8
8 7] =382 W78 o) FEZ Habernek$} Orthner'®,
Pietn'”, Jensen'® 7 S Seidel 0 7 A B Ehe] F
£ AR5 Rydgch Tev A Ve Seideld o 2
A5 16918 4ot BT ARl 48,
TATR BYol e, T 2HH EFo) 54
ol Az e B/ s 99 57k 3
7 o] 9mm o &) Aol A 99 IR 2 A
o) g Ade] dleln i 27T FEE A4t
Y o2& YA|F dlEollom 3454 298
£ & adupor screw?h THEE| o] g e) SHAS]
o]l YE 7| W R0l AT A 5L 1384 |
#de] 243 6] ARE 5 f EEFN
ATHY StHAM FEA ) ApA AN A
2ol 9AB £4E Aasety TR IATRE
A=A B} o] el d 5 Aade g
< o e 4 9L Aolzkx ¥ ek ok Riemer £
% Z47) W7ol 9mm o} 3] Hgoll B/ X
8 2ol ZH So] 58%, &R 29 ES 11%
of A1 WAR 39 Tk 315 9.5 Robinson &Y% 4%
F TAHLE $9] o] Immold 2 H 787}
30%, 9] o1 4 o] 10% Fo) Yon F&3 Py
FORCAAFT 2 /5ol 3%, 45 2
AF EE0l40% FE5FS) Bl flol AP F
TR 252N 17% Fol Avh T Rtk
Seidelq ©] §191 % THP A O R Qg FHR-9) 3]
AEAA Y e »el Zyg 2 M08g o utal )
Aste] Ao e FH49) ZAR R AARE VT
bR R BREE Wil A48T Qe
Ingmans} Waters'&= #-2) Abo] 4] 87 L} St Zol
YE FHAME L9152 58 BE AR
2 AFE A AeeA A YL de T
Al A F7]ef Bdrold B 7B AFEE 4= 21T}
2 algen & 505 el B il gl
Rtk o] Ve Ao Bz ol A S

HAEGA A2 AF B-R7-5e] 19 Ak &3
oA A B g =% Bade 99]o] 53
EHAA Bobe FH R o A dof o) & Ao gt 8t
2t

HHE wF e ERo BAGle ARES) FAE
ool = Ingmant WatersV' = 35912 £3 933)
H AYE YR, hEAAEE FEA] F AT
£4-& HAE 5] S Pel AAEF &
L2 AEHA s #F AR-AAANAM {3 A
Mol A7) A @A Felshof sttty sttt
A2Ee AEE 26N pEF YHSORE
S 2% 27 = 2AHHEE R &
&t B ol A ZH A o) EFo) Beten 3o
AR Foe FHo| Az ol AYTE S

| $ =

off rir

A

—_

2 I5te] WAl sk 21 0 & AbE s ¢ 0w 24 el
X FE5A A 2 ZARNA NESZH AAE
o ol £ AdEde] A4 189 ARF L &
e Bgtiddch reF JHETCEE S92 4
TS AR SR & 18l M E Bf3o] ¢
o1} Seidel o g 2 F6d S 18, 2 R HAX
TS VAR o2 &bx] obE 24 S 1EH A BREo)
At G =Y ol BS 2T F9579 FFHoUL
m FAl AR ALY S5 F 9 153mme) W
AbE B35 o] A EA T 2 A AAEL 49
5 AHE AU A IAHLE = ASE T
7 B9 s AE A g Mgl o
A Fatdy A 7rele] O Feoli R Ay
AG-E 7heskH 4R E AR R BEle
A& AFREL T Tl T 48l A AR BE
FEAN AR EH o= a4 o] WsHE F
3] A ahA] BP A28, 5 F A2 £
ol Add Ho) Yglez Azts i)

4 FHAE A AN AAEA F44
o] 2 TE FI| 7R ghotem s HIe &4
L AAEF A AREY 550 F2Hd

A

r

ol
2 oy lo Az o

oy FE

A& EATh 17T 2T SAANE A$A 9§

W FFAME AFHAFT Fol F5H9) 2o
WE Fol7 A A& A] 7152 VAol & 512 ¢
of AlZto] Yol AR W T 9] ARz £FG F
= o7t Atk 2@ A, AAES 2= 547
LHggol SH4e Dol N HAVALE



260 «» EHFESGYA/A1A 423

AF= RS PH L2 sl ynh

2% A FE

AREE 29 1359 2He) AL 2912We)
bl Y7 E B85 AW Y7 A Fel
FHRL AL H YT T 2ol W s
TAHLE A5 dE FEBTAG] AT R
oz BguEn, 395 AR Y] A e 3
AR REL EEREEE EEN s REE
of AAF S BH ) WET} 7] die) 9%
& AR 2 TRrels FH A AN Aol o
Aoy 4AEd 147 34549 29 2
2 A AR &R A AN E S
A B seFol 3540 Aol g A Aabol AZs
= o] il § F2 8Tk Beks e

ARHO R AotE 7H7 2 Hel e LA &7
A TRES B AL BT 44 5
JNA*% A9 Te) 24, 2URA BAY BR
LR R E U E-EIR EEE
‘HE@%ﬂHﬂ%hl%%%ﬂﬂﬂ%ﬂﬂ
Dot BB, AW BA2Y, Sy B
£ 4 9RO Qsted B A FRo] £}
AU AARES oS s 9ol Yol A
Qe o AL s Aol vk a stk AZhEch

't o 1l
o b
) ru r

l‘?

rH

rooff Crir
38,

REFERENCES

AR %;'ME Ol&4=, Z/&Y, 0|2 : SeidelH
& o] &% F9E 5 3 A8 AP
43 9] 79131 2], 311 199-204, 1996,

LA, YMF, TEM HYL AT U F
Holl oh g 943 Le}.tﬂz‘r%fﬁﬂ#ﬂﬁw,ﬂ
: 1836-1844, 1992.

4) LUHE, MBS, FMT, 22Y 1¥Y F5%

T =],9:177-184, 1996.
6) XD, HIEH, MaM, FHS, LR XN
HH A *}1:'7°]'LH FE&AL 0].8-35 AlekE 7HR

g A8 -4 Y 9 e}, 30 : 702708,
1695,

T AISH, BAE HES: A%E TUY 523
AB-94 BEAW 2R TR B
SRR RS L EEL S

=], 30 : 740-746, 1995,

8) O|&E O|ZIE, ZXid, A|SIE|, M, SME,
olol : ek 72 FH wid E52 W
FEA AdeF A4S EAY A3 IS
33 =], 32 : 735-740, 1997,

0 FEH, 4B, M, 9RIE FRI UY F
ol M X4 Fr7dl #5945 ol ef A&

o 3174 & 9] 3} 8} 8] &3, 30 : 1408-1415, 1995,

10) HEA, 2z, HUFES, Fol, sl gy
F774W 253 F5H NS E o] &8
deF HFE A5 v R RS
3] =], 30: 709-716, 1995,

11) Bain G and Sandow N : Treatment of humeral
shaft fractures with the Seidel intramedullary nail. J
Bone Joint Surg, 74B : Supp 1. 39-40, 1992,

12} Barnes CE, Shuler TE : Complecations associated
with Seidel nail. Orthop Review, 22 : 699-706, 1993,

13) Durbin RA, Gottesman MJ and Saunders KC :
Hackethal stacked nailing of humeral shaft fractures :
experience with 30 patients, Clin Orthop, 179 : 168-
174, 1993,

14) Habernek H, Orthner E : A locking nail for
fractures of the humerus. J Bone Joint Surg, 73-B :
651-653, 1991,

15) Ingman AM and Waters DA : Locked
intramedullary nailing of humeral shaft fractures.
Implant design, surgical technique and clinical
results. J Bone Joint Surg, 76-B : 23-29, 1994,

16) Jensen CH, Haansen D and Jorgensen U :



YEE LRBENN HRY BLUY FEFR ORT NEY BUF - 261

Humeral shaft fractures treated by interlocking
nailing : a preliminary report on 16 patients. Injury,
23:234-236, 1992,

17) Pietu G, Raynaud G and Letenneur J : Treatment
of delayed and nonunion of the humeral shaft using
the Seidel locking nail : a preliminary report of five
cases. J Orthop Trauma, 8 : 240-244, 1994,

18) Riemer BL, Foglesong ME, Burke IIT CJ and

Butterfield SL :
intramedullary nailing of narrow diameter humeral
diaphyseal fractures. Orthopaedics, 17 : 19-29, 1994,

19) Robinson CM, Bell KM and McQueen MM :
Locked nail of humeral shaft fracture. | Bone Joint
Surg, 740-B : 558-562, 1992.

20} Seidel H : Humeral locking nail : a preliminary
report. Orthopaedics, 12 : 219-226, 1989,

Complications of Seidel



	1: 


