era AR X M177, M2, 20044 44
Journal of the Korean Fracture Society
Vol. 17, No. 2, April, 2004

dE 273U =53 AsA| HETH TR0 Oist
SN B
T 171 =

Pl
fu
N

T

]

= 33 e
USUHO| EHY
TolA =

&t
E X} st

CHa e S8 O|5h £9/2 2ldel E=H0| s 25MFEf 35M7HAI T XA 4082 Y22 Sl S2E 266 NEYE ol
Mol 24 SHFL AF B2 SRS HE|, s/ HlFetel 2, 3TAl 4R Hat Y=, 29 F20M SHER WS E A5

ARt HAHE LOHE AT,

A
B 403 RFOIN ZB B4US SASE “safe zone"S KL, A5 ZB F0IMFE SHENKC| BT 2l 4.3£0.9 mmPASH,
SHE MRl AXE SIS LIF1/3 AXISHE ZRIt 62, F7H/30| XIS BTt 202, 2l 2151/300 ARIsH FLIt 142
2 UEHGCE SHRIo| QIBIF BT LIRIOLM AIe] QIXIHstt of 2uf 014 Ziom, 29 ZBo| LS0| f& ol XAl SFs0| 24
B HUA ABHS 3 B 4 Y= HOE LERCY,
Z OB M A2 24T NUSS BT U HEY BAY ATOH 95 Z2 | USURCE o7 O 50| 3T MRz N
HaiChn DTS, E5F AR 242 Mole] BB ST 02] BIIell Z2 34T HYUEA WARIAE NS S0l 950z
& ZUOIX| OILIB £7424S 22l8 ZoIx| ZYHHOF & ZO0ICh E3t MUY ZFAI S0l UBIHS Tstn, 29| 3B B 247 a4
el 9% MFO FRO| JUCietE WSECH: 9150] 2BHS M B UOR MRE,
MOl CiOf: B BF, 34T, £U%

Anatomical Assessment of the Proper Insertion Site for a Tibial Nailing

Soo-Yong Kang, M.D., Eun-Woo Lee, M.D., Ki-Ser Kang, M.D., Han-Jun Lee, M.D.,
Ho-loong Jung, M.D., Pyeong-Ho Jeong, M.D.

Department of Orthopaedic Surgery, Phil-dong Hospital, Chung-Ang University, Seoul, Korea

Purpose: To investigate the proper insertion site for a tibial intramedullary nail in the Korean.

Materials and Methods: Forty volunteers without trauma below knee joint were studied to determine relationship between central axis of
medullary canal and lateral tibial spine, patellar tendon and the proper insertion site, and to evaluation changes of proper insertion site during
rotation of knee and effective diameter.

Result: The proper insertion site located average 4.310.9 mm medial to the lateral tibial spine. The proper insertion site was in the medial 1/3 of
patellar tendon in 6 knees, middle 1/3 of patellar tendon in 20 knees, and lateral 1/3 of patellar tendon in 14 knees. The proper insertion site
might be changed two times in internal rotation more than in external rotation. The effective diameter was more narrow in medial slope than in
lateral slope at proximal tibia.

Conclusion: The study indicates the ideal insertion site of tibial nail is the medial aspect of the lateral tibial spine in Korean. To reduce the
mal-reduction from a improper insertion site, lateral insertion site might be safer than medial one. However, individual variations in the relationship
between the patellar tendon and tibial medullary canal should be considered.

Key Words: Tibia fracture, Intramedullary Nail, Insertion site
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Fig. 2. Anteroposterior view of the right knee with radiographic

markers in place. The markers are labeled A, B, and C.

(A) Lateral border of patellar tendon.
(C) Proper insertion site (central axis of medullary canal)

(B) Medial border of patellar tendon.
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white arrows indicate the safe zone; The black arrow indicate the

sertion site at the medial aspect of the lateral tibial spine; The
central axis of medullary canal.

Fig. 1. Anteroposterior view of the right knee showing proper in-
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Fig. 3. The proper insertion site might be changed two times in internal rotation more than in external rotation. The white lines indicate
lateral tibial spine.
(A) Neutral position, (B) 15° internal rotation, (C) 30° internal rotation, (D) 15° external rotation, (E) 30° external rotation
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Fig. 4. Anteroposterior view of the right tibia with 5 mm medial and lateral translation of insertion site.
(A) Is aratio of medial slope about tibia length.
(B) Is a ratio of lateral slope about tibia length.
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Fig. 5. Distribution of proper insertion sites according to distance
from lateral tibial spine.
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Fig. 6. The effective diameter is more narrow in medial slope than

in lateral slope at proximal tibia.

(A) 3 mm translation

(B) 4 mm translation
(C) 5 mm translation.



4 ANEE AT 0 AT P ARA
4 = s

915 4
o ek, w3 A9Reh 271 Alele] wAE £ v
ﬂ T

[

1) Alms M: Medullary nailing for fracture of the shaft of the
tibia. J Bone Joint Surg, 44-B: 328-339, 1962.

2) Althausen PL, Neiman R, Finkemeier CG and Olson SA:
Incision placement forintramedullary tibial nailing: an anato-
mic study. J Orthop Trauma, 16: 687-690, 2002.

3) Chapman M: Fractures of the shafts of the tibia and fibula.
In: Chapman ed. Chapman's orthopaedic Surgery med. Phila-
delphia, PA. Lippincott-Willians & Wilkins, 755-809, 2000.

4) Court-Brown CM, Christie J and McQueen MM: Closed
intramedullary tibial nailing. Its use in closed and type 1 open
fractures. J Bone Joint Surg, 72-B: 605-611, 1990.

5) Court-Brown CM, Gustilo T and Shaw AD: Knee pain after
intramedullary tibial nailing: Its incidence, etiology, and out-
come. J Orthop Trauma, 11: 103-105, 1997.

6) Freedman E and Johnson EE: Radiographic analysis of ti-
bial fracture malalignment following intramedullary nailing.
Clin Orthop, 315: 25-33, 1995.

7) Gregory P and Saunders R: The treatment of closed, unsta-

147

ble tibial shaft fractures with unreamed interlocked nails. Clin
Orthop, 315: 48-55, 1995.

8) Henley MB, Meier M and Tencer AF: Influences of some
design parameters on the biomechanics of the unreamed tibial
intramedullary nail. J Orthop Trauma, 7: 311-319, 1993.

9) Hernigou P and Cohen D: Proximal entry for intramedullary
nailing of the tibia. J Bone Joint Surg, 82-B: 33-41, 2000.

10) Jarmo A. K. Toivanen, Olli Vaisto, BM, Pekka Kannus,
Kyosti Latvala, et al: Anterior knee pain after intramedullary
nailing of fractures of the tibial shaft. J Bone Joint Surg,
84-A: 580-585, 2002.

11) Keating JF, Orfaly R and O'Brien PJ: Knee pain after tibial
nailing. J Orthop Trauma, 11: 10-13, 1997.

12) Koval KJ, Clapper MF, Brumback RJ, et al: Complication
of reamed intramedullary nailing of the tibia. J Orthop Trauma,
5:184-189, 1991.

13) Kim DH, Kim KS, Shin KC, Chang BC and Kang DS:
The treatment of the proximal tibia fracture - comparison of
the variable method of fixation. J Korean Fracture Soc, 11:
443-448, 1998.

14) Kwon JW, Sin SH, Sohn KT and Kim JI: The problems of
locked intramedullary nailing in the proximal shaft fractures
of the tibia. J Korean Fracture Soc, 12: 76-82, 1999.

15) Lang GJ, Cohen BE, Bosse MJ and Kellam JF: Proximal
third tibial shaft fractures. Should they be nailed? Clin Orthop,
105: 253-266, 1974,

16) McConnell T, Tornetta 111 P, Tilzey J, et al: Tibial portal
placement: The radiographic correlate of the anatomic safe
zone. J Orthop Trauma, 15: 207-209, 2001.

17) Moed BR and Strom DE: Compartment syndrome after
closed intramedullary nailing of the tibia: canine model and
report of two cases. J Orthop Trauma, 5: 71-77, 1991.

18) Samuelson MA, Mcpherson EJ and Norris L: anatomic
asessment of the proper insertion site for a tibial intramedul-
lary nail. J Orthop Trauma, 16: 23-25, 2002.

19) Tornetta Il P and French BG: Compartment pressures
during non-reamed tibial nailing without traction. J Orthop
Trauma, 11: 24-27, 1997.

20) Tornetta 111 P, Riina J, Geller J, et al: Intraarticular anato-
mic risks of tibial Nailing. J Orthop Trauma, 13: 247-251,
1999.



