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The Influence of Intramedullary Nailing on Pulmonary Functions of Canine
with Femoral Fracture and Hemorrhagic Shock: an Experimental Study

LIU Shi-jing, LI Fo-bao, PAN Tao, CHEN Li-yan, HU Jun-yong
(Department of Orthopaedics, The First Affiliated Hospital of SUN Yat-sen University, Guangzhou 510080, China)

Abstract Objective To investigate the influence of difference fixation methods on pulmonary func-
tion in canine with femoral fracture complicating hemorrhagic shock. Methods 18 adult mixed breed
dogs were used in this study. Catheters were inserted into left femoral artery and vein . Hemorrhagic
shock was induced by withdrawal of blood from the arterial catheter. Eight hours after resuscitation,
the dogs were divided into three groups randomly based on the different internal fixation methods:
plate, unreamed intramedullary nailing and reamed intramedullary nailing. The arterial blood gas
were analysed at seven different time points. The alveola-arterial oxygen gradient[P..) DO, p i,
po» |, oxygenationratio Pa0,/FiO: p.o. / Fiz and alveolar dead space fraction( Vy / V,) were calcu-
lated . Results There were no changes of all indexes in the plate group. The unreamed nailing group
had a moderate increase of p A. po, and Vi / Vi, and a decrease in p.. 0. / Fie. But they all re-
turned to normal from 2 to 4 h after the fixation. However with the application of reamed nailing, p
-, 00> and Vy / Vi remained elevated and deceased p., 0. / Fiz persisted within 8 h after the fixa-
tion. Compared with the other two groups, significant differens in p a2, pao: / Fioz and Ve / Vi at
all time points were observed in the reamed nailing group. Conclusion After resuscitation of canine
with femoral fracture and hemorrhagic shock, early fixation of fracture with reamed nailing will yield
greater influence on the pulmonary function compared with plate and unreamed nailing.
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Table 1~ Changes of pulmonary gas exchange data in different time points X+s
Parameters Time Points of Measurement
A B C D E F G

(puo:/ Fus) /kPa
P 55.5+4.4 53.2%5.1 52.7+6.1 50.9+6.1 51.3+5.1 54.9+5.5 52.6+4.6
UFN 53.2+4.8 49.7x4.4 40.5+4.97Y 35245479 39.6+6.07% 48.0+4.5 48.9+3.9
RFN 56.5+6.8 44.8£6.377 36.9:6.077 32.5+4.977 30.2£5.5799 34.2+5.9Y99 335451299
F 0.58 3.73 12. 67 19. 64 21.717 23.27 29.70
P 0.57 0. 048 0. 001 0. 000 0. 000 0. 000 0. 000
Pa-a v/ kPa
p 2.72+0.19 2.83+0.20 2.98+0.27 3.18+0.32 3.45+0.33 3.40+0.31 3.19+0.29
UFN 2.96+0.38 3.23+0.44 4.44£0.627% 4.63+0.607%  3.85+0.687 3.52+0.59 3.37+0.48
RFN 3.02+0.33 4.15£0.547% 5.06+0.71%Y 6.07+0.712¥% 7.06+0.85”"% 6.98+0.817"% 7.05+0.732¥*
F 1.62 15.70 21.40 38.78 54. 17 06. 41 99.94
P 0.23 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
(Va/ W)/ (%)
p 17.9+2.8 18.5+£3.3 19.6+4.1 20.7 4.5 21.7+4.8 21.2£3.8 21.5+4.0
UFN 18.3£3.7 19.4zx4.1 26.5+£4.77%  27.5+4.97 23.1+4.9 22.4+4.7 22.6+4.0
RFN 16.6+1.9 24.2+3.17% 28.5x4.87% 30.1£4.877 30.9+5.2794  31.2£5.579Y  30.5£5.07Y
F 0.56 4.41 6.41 6.19 5.98 7.94 7.59
P 0.59 0.031 0.010 0.011 0.012 0. 004 0. 005

1) P: plate fixation group; UFN: unreamed femoral nailing group; RFN: reamed femoral nailing group ; A: after induction of anesthesia, as the

baseline; B: during the operation; C: the end of operation; D: 1 h after operation; E: 2 h after operation; F: 4 h after operation; G: 8 h after operation.

2) Compared with A of the same group, P <0.05;
point of group UFN, P <0.05

[~

71 Schemitsch

3]

ARDS

[8]

[4]

(A-a DO2)

RFN

3) Compared with the same time point of group P, P < 0.01; 4) Compared with the same time

/
Det. €02 Va/ Vi p
Va/ V.,
[91]
CO:
Va/ Vi Va/ Vi
11 biaea po2)
/
P (A-a DO2)
[11]
Va/ Vi piaa vy UFN
2 ~4h
p
[6,7]

[4]



580

) 24

[12]

Pao: /' Fio P (A DO2) pa.ox / Fio
/
UFN
Va/ Vi P (A-a DO2) Pa. 02 / Fu,
RFN 8 h
[13]
second hit phenomenon
SIRS
(MODS)
(MOSF)
[1] Dunham C M, Bosse M J, Clancy T V, et al. Practice

[2]

management guidelines for the optimal timing of long bone
fracture stabilization in polytrauma patients: the EAST
practise management guidelines work group[J] . J Trau-
ma, 2001, 50(5): 958.

Brundage S I, McGhan M R, Jurkovich G J, et al.
Timing of femur fracture fixation: Effect on outcome in

patients with thoracic and head injuries[J]. J Trauma,

[10]

[11]

[12]

[13]

2002, 52(2):299.
Robinson C M. Current concept of respiratory insuffi-
ciency syndroms after fracture[J]. J Bone Joint Surg
(Br), 2001, 83(6):781.
Helttula I, Karanko M, Gullichsen E. Central hemody-
namics during reamed intramedullary nailing of unilateral
tibial fractures[J]. J Trauma 2000 , 48(4): 704.

i [M]. : i
1982 . 491 ~ 525.
Pape H C, Dwenger A, Regel G, et al. Does the reamer
type influence the degree of lung dysfunction after femoral
nailing following severe trauma? [J]. J Orthop Trauma,
1994, 8 (4):300.
Brumback R J, Virkus W W . Intramedullary nailing of
the femur: reamed versus nonreamed[J] . J Am Acad
Orthop Surg 2000, 8(2): 83.
Schemitsch E H, Jain R, Turchin D C, et al . Pulmonary
effects of fixation of a fracture with a plate compared with
intramedullary nailing: a canine model of fat embolism
and fracture fixation[J]. J Bone Joint Sur(Am), 1997,
79(7): 984.
Norris B, Patton W C, Rudd J N, et al. Pulmonary dys-
function in patients with femoral shaft fracture treated with
intramedullary nailing[J]. J Bone Joint Surg(Am), 2001,
83 (8): 1162.
Kline J, Meek S, Boudrow D, et al. Use of the alveolar
dead space fraction(Vd/Vt) and plasms D-dimers to ex-
clude acute pulmonary embolism in ambulatory patients
[J1. Acad Emerg Med , 1997, 4(9): 856.
Santolicandro A, Prediletto R, Fornai E, et al. Mecha-
nisms of hypoxemia and hypocapnia in pulmonary em-
bolism[J] . Am J Respir Crit Care Med 1995, 152(1):
336.
Robinson C M, Ludlam C A Ray D C, et al. The co-
agulative and cardiorespiratory responses to reamed in-
tramedullary nailing of isolated fracture[J]. J Bone Joint

Surg Br ,2001, 83(7): 963.

L.
2002, 23 6 445.



