[ DOR: 20.1001.1.15614107.1387.10.3.9.1]

V=TV s AYAV g g — 3l e (F 6 led (s 0593 (ol (K p ke oKils Aons@

(A O g g3 il 5 gt JUUS' i 33 31 B (22 T guoT O 5

Sl S s g o LS

“‘534@-0‘)3@.0 ‘rJgggiszJéhm"aem.uL‘.éxk “*élj‘)ajm

peodle JUIKS Jals ale b (SE088 (058 (eS8 51 U8 wily sla o) sdml JUIS (G008 p)) sl 3 180 9 dile
o= skl sain JUIS Gandl 5 580 e dalllas ol 51 Baa 13l asls o (5500 GB0lse ol el w8
ad aladl Sd a8 5 o sl as ol sl osa sl (KDL e

) il (sl sl (St L s Yo LS Y+ s o game 5o 9 ye slass V1 alllns ol Lo Hleday § Slge
oo 50 sy (35S 5l sam) G Ghgy o JLIS JAks (o)1 dlis wilS oS sl jan losis g SlaS
Ololass Ooa HLad 5 (a8 (Pd a8 Sludd 5 aiis K 518 dalllas 350 Wio g S s O o (Sl
ae 50 5B ) 5 (s Jae Ol ass el $A) pand 5 Lo B lass S ad JES alia Jae Gas 59
Wb gt 0n oel (S

3 AYYAEAIO 5 AYY/YEVIY (i (S oy 3l a8 Sl g s (5 LLis e b 53 1l 4Bl
GLASE e Gy m8ly 5dS VWA /AE0Y o VAO/YEYV/0 51 5 Sl 0 50eS) 5Lid (e s sie (inan
S aad 4 g s saaliie (55l (Aae ol JUIS Gu S s Shass 5 U8 (lolan oA 5LES 5 a5 (Ssa
0l LS s dawel 5 sl 6L ke 5 K g

DB o S Ll ATl (oS e s sa s s ol Lo (o SIS sl slanl 4 K11 domi
o LA o (5ol il 55 sad lagl (Jssel Jlie dalllas (ol il 4o 55 by sud s Ky Koo
il o Al G Gos 0ol 68 4 Gl 5wl sl Hles

07 S st el o b S5 U (03,5 s o Gl pIA] il O gl 1 SOMST S 0319

AV/PNA s5bysdy (AG /1) /B saliol cigp Jumyl (AY/V /P ssdlyys

;LfogjlaT oyl ulis )5 Y QLA; e r=9lc oKials Sl 05; Sbabul =Y ()Lo)f 3 rnglc oKisls (SR 05; Hbsbawl -

.

400

P JB Sldgy el dpg g $SPIESS Copiy b

0P my P9 V) cwl 205w S o JUE B dbe
Sl Ll 5l o g ot 4l o w3l i e
oS 0k ol (B1)59:0,8 65T gy Ldl (3,8 w2y s92) — (B
ol g (¥9F) 28l oo BT o > Jgesl oy plosl ggo
S5 i 3,555 30 JBAI L wilg o (598 ks 5l Jolus
S0 Sl plo g 2y uJ%J ool 5les! L g il ol por
Sl dyy 3)S ) domdi )3 5 (re 4 (0)5 o2y > ) 0D
Olszeins] S (SuSs 3)lg0 280 )3 & oS d2g ST jogasy

o0l 8 (g5 )lse 3 3 JUIS 31 ()38 abo (clase, 09,
Sloy il (Konpt Mas Suogill (sln cudgise Jbolsy Ll
Aad oy 5 B by cly SnSs bal g skl
Syl (g3l Wlgd alo 3,8 5)lg 31 LB (0,8 vey) JUB il s
ooy Jyal i JUU (0355 w2y (Soie Cosg (U 2)lse > >
ey ojgyel aSugry (1) ML (oo oen (SVL Cuddge L g
hoslazal 4ly g e (gla  (Siuss 3y50 50 oll ¢ 5 )lusbil


https://dor.isc.ac/dor/20.1001.1.15614107.1387.10.3.9.1

[ DOR: 20.1001.1.15614107.1387.10.3.9.1]

WV/O‘JKAA}J;‘)JJM

e il (Sl el U Sl I 2 e ST

(i 5 Congy iy § mae Mo e SB) 22 Joe!
390 t-test 9ol 5l odlitwl b la o3l Ly 505wy (F)
PP e e plgim pe/eb g 85 )3 QoS g s

s 48l

B Y duw 039050 43 g 3y0 (Sod dslllas dyg0 jlaw VF
sl )l e Yo

YAOIYEYVID sasy 3l S Sbypd iuSTylid lawgio )
OS] oS D9y 09 yiolo VW /AEAY (o3 5 (s 9 09> yieuleo
Sl sy gyl e

o 3 JB Syd o S 6 i b ¥
391 095> yioskes YWIYEAS a0y 5l ot 8 05 yosko YOIVER/S
Do I dme OS] oS

oy 3l om g MIFEY/Y ) 5l U Las sl lawgie Y
() Jgsa) 295 Iy ime BB 35 5590 oyl 45" 54 AV/VEY/Y

A G ) r sl edle oblen 51 6
Ll i Jes 3l e el

351 e el (55 oIl sy ladlysial Logias) il
ol ) e Jseel pysis @dMe Y L Jy (0) w3l
o ol B ol )8 oy pene aSGl @ g b ey 0

ot O Gy (g g BaoS ol 5 45 3L oo g

lgi9 9 Slge
b Sl a5 @l Jlow VP 5y 1 orlie 4l
(& by b o) Shos plal addy leseinl S dtuy ( Seusls
WDy Ay O yguas Jb’lf J&b d)l;\f dleo u")? Jo.c L8 48
CabdS Gl e b 4B, S Aol cols; lhlew b plodl
Wle ;50 caml dgzg pre g SuSs ) cels FA Jils
IR oges (ohgrm ©oS Ohlew e b A b glogy
w3l o g J8 Aol g ai)S 3Ly S ollew 5l 88
285 plbl (ABG) s slajls w328 Giulejl (JUIS (9,8
Sy gar (JU (35 ey el Sl e g e 1S (imen
o el YA (ol s J5lin) 05 LS Jlag 95 L 5 a0
O S oo LS by ST L (Sl Jes

podiw @M 5 1 a5 olej B glhlew 480 (65 ol

Ol gl JULS 535S o) 5l sas 9 S 993 LS 9 pas Ol yaads ) Jgan

O LS b s

s dldas Jaw g2

(mmHg) I gl s (mmHg) S g (4ads ,5)
VA/A £ V¥ \AVAIE 74 AM/E EY/E NEE ™
VAV £ ¥V \YY/A £ A0 AN £ Y8 o A

o ok 5 (V) g ey ge bl i JUS (o8
035 w0 Jg A) Ml e GRIEL S m) b 38 Jeg
Oyl Cuaglie (JUI™ (el 5l gy s o1 ad)le (9
ey sreske VU oy plgsiil JUIS ST 4S50k 298 (o o5
3o o(3) dey oo gl Sl AYF 4 ol plSoal 395
ool S8l oS Wil e 3] oleaal 59,55 (JUS analy
oyl Gl b g casl JU S5l lis il daly,
i S Jsudl ol Sl o5V (14) €85 o L oo

&b Sz g dlg iyl o o (JUI il e

S5 domt 9 Som
& by g oy el JUB (35 oy adlllas ol >
oy Bl (rBly pSU g (15 L g as (S bl p
Clals 15le il S U 5 398 45 sl JUS 12,8
pi (I0) 293 (oo (2 ool el gyt Cad b e
o 4 o) S LB el s 4 syl JUS o8
3y puir plSotisl o5 )3 9 559k ojlal b dboe Gl (0 5
Srb jlg s (o ) yimge 0y Jood ojlal Jlow 4 &S 58

w3l o Ol (0,8 Ghgr il Sl pam p3 503


https://dor.isc.ac/dor/20.1001.1.15614107.1387.10.3.9.1

[ DOR: 20.1001.1.15614107.1387.10.3.9.1]

\V/\Vjﬁj.g..iv—é\bf/Vo)Lw.iv/vAJ 092

b Sty p sl oSl ales NE

P & 6l o Gl Sy adlee S (VP
JHBT 85 ploxil oo Slado (9 slow g (b Gl
55 o Joel Cang g 1 osaliie g ) a5 ol o ol
iS55 ol adlla gl 5 (V) el llas JMST ) s L
cod jlaw 9> JUi g a8 (izzed g Cul 4y ) (G yee
llesMe Lo o cuwih g Bl all e a4y glgy Wb
2 a8 LBl 4y dedeo &S Lud bl Sl (( S
cal oad oldl o ol el dgpg 4 (LE Sldllas
e ol e e ol adlles ol Iy (YoAsRs)Y)
S5 53 (6rmi 9 0395 e (SelS Bl 1o sl i
i Sgte LIS wile Sslpdgen @M 5 S
Sas8 lo Jgral w13 5 wles o 2l Jas g gzl
OleSe 28l (o pae low sly (Bl by cul 5> 0ad Sbxl
Gl & JU 5358 ) 5l g J8 (Sl (ST LS 5
Olllae 4y 295 b g (o0 65 gun (9 42 ST &S Cunl (dne
onl g il oo B o2 @b Jgsel 35 w2y o 52

S g0d 580 )y 5 JolS

,S...:"’" 9 PO
Obwjlow iyl Joo Ul Jiwp don sy p

Db (o0 S5 g i le)S yialy

4 dodio oo &S Jhlew 0 Losest g atil Bglase 3950 )
025 oy 5l A oMl Ao gl Miud (o1 (152558 b g Al dundd
w2 o JUB U3 sl dbo Sl 0150 cnl )3 9 258 (5l
Aundd diaay Slodo a5 039 b3l o o e 23,5 ool
oAb 0> (b (o pydiw g oy JUI (35 ) dine
odd pbl 3y50 opl o & Sldles s > 8)b 51 L(VY)
sldse )3 Ll 5l plws &5 1> by 250 sl B> b
W2 At &S o plodl Jly sledlosainl oy g e
5 (VY=30) 552 s gy 42 ol 25 ebsS b (oDl )] sl
opl bl g 0)S anglie wtnsls anb loswal b1, ol wls
o b i 4udd logy Jud 1 (65505 ol & e 3,8
&8l 3aamd pl 33 jeliie ek 4 0gd ol duogi Ly b
b e .Lad Bls dalllas jl azily 1) oMU B cpl 4
S Jgsal 5l 5um s dlgie 4 o) plovl pas B po oS sl an s
aS ol 0ol s cldllas pdm 0 Cand o> b 4 oy
i 4 oz ool el plsal B 4 abo (3,5 515 05
taw ]38l adlles cpl jo (VF) 20,5 0 00 by 3)lse ailiio
Wy b o Ol Jowl &5 WS jastie > A ebd Jowl

2,8 58 ol (630
Q) dedo jpas > dr Gl Slas Cldlas (S5

=Ve) ol Conds addllan ol alie (gl donis 4y dodio (ygs 4 g

3B B A A0 A A B X Ak ¥

References

1.Court Brown CM. Fractures of the tibia and fibula. In: Bucholz RW, Heckman JD, Eds Rockwood and green's

fractures in adults, 5th ed, Philadelphia, Lippincott, Williams and Wilkins 2001; pp: 1944-5.

2. Canadian Orthopaedic Trauma Society. Nonunion following intramedullary nailing of the femur with and without

reaming. Results of a multicenter randomized clinical trial. J Bone Joint Surg Am 2003; 85-A (11): 2093-6.

3. Coles RE, Clements FM, Lardenoye JW, et al. Transesophageal echocardiography in quantification of emboli during

femoral nailing: reamed versus unreamed techniques. J South Orthop Assoc 2000; 9(2): 98-104.

4. Canadian Orthopaedic Trauma Society. Reamed versus unreamed intramedullary nailing of the femur: comparison

of the rate of ARDS in multiple injured patients. J Orthop Trauma 2006; 20(6): 384-7.

5. Schemitsch EH, Bhandari M. Complications. In: Bucholz RW, Heckman JD, eds. Rockwood and green’s fractures

in adults, 5th ed, Lippincott, Williams and Wilkins 2001; pp: 479-89.

6. Gurd AR, Wilson RI. The fat embolism syndrome. J Bone Joint Surg Br 1974; 56B(3): 408-16.


https://dor.isc.ac/dor/20.1001.1.15614107.1387.10.3.9.1

[ DOR: 20.1001.1.15614107.1387.10.3.9.1]

7. Christie J, Robinson CM, Pell AC, McBirnie J, Burnett R. Transcardiac echocardiography during invasive
intramedullary procedures. J Bone Joint Surg Br 1995; 77(3): 450-5.

8. Shepherd LE, Shean CJ, Gelalis ID, Lee J, Carter VS. Prospective randomized study of reamed versus unreamed
femoral intramedullary nailing: an assessment of procedures. J Orthop Trauma 2001; 15(1): 28-32.

9. Pratt DJ, Papagiannoupoulos G, Rees PH, Quinnell R. The effects of medullary reaming on the torsional strength of
the femur. Injury 1987; 18(3): 177-9.

10. Kropfl A, Davies J, Berger U, Hertz H, Schlag G. Intramedullary pressure and bone marrow fat extravasation in
reamed and unreamed femoral nailing. J Orthop Res 1999; 17(2): 261-8.

11. Anwar IA, Battistella FD, Neiman R, Olson SA, Chapman MW, Mochring HD. Femur fractures and lung
complications: a prospective randomized study of reaming. Clin Orthop Relat Res 2004; (422): 71-6.

12. Buttaro M, Mocetti E, Alfie V, Paniego G, Pineiro L. Fat embolism and related effects during reamed and
unreamed intramedullary nailing in a pig model. J Orthop Trauma 2002; 16(4): 239-44.

13. Pape HC, Zelle BA, Hildebrand F, Giannoudis PV, Krettek C, Van Griensven M. Reamed femoral nailing in sheep:
does irrigation and aspiration of intramedullary contents alter the systemic response? J Bone Joint Surg Am 2005;
87(11): 2515-22.

14. Duwelius PJ, Huckfeldt R, Mullins RJ, et al. The effects of femoral intramedullary reaming on pulmonary function
in a sheep lung model. J Bone Joint Surg Am 1997; 79(2): 194-202.

15. Schemitsch EH, Jain R, Turchin DC, Mullen JB, Byrick RJ, Anderson GI, Richards RR. Pulmonary effects of
fixation of a fracture with a plate compared with intramedullary nailing. A canine model of fat embolism and fracture
fixation. J Bone Joint Surg Am 1997; 79(7): 984-96.

16. Wolinsky PR, Sciadini MF, Parker RE, et al. Effects on pulmonary physiology of reamed femoral intramedullary
nailing in an open-chest sheep model. J Orthop Trauma 1996; 10(2): 75-80.

17. Carlson DW, Rodman GH Jr, Kachr D, Hage J, Misinski M. Femur fractures in chest-injured patients: is reaming
contraindicated? J Orthop Trauma 1998; 12(3): 164-8.

18. Norris BL, Patton WC, Rudd JN Jr, Schmitt CM, Kline JA. Pulmonary dysfunction in patients with femoral shaft
fracture treated with intramedullary nailing. J Bone Joint Surg Am 2001; 83(8): 1162-8.

19. Lin J._Effectiveness of completely round nails with both-ends-threaded locking screws for tibial shaft fractures. J
Trauma 2006; 61(4): 893-9.

20. Weresh MJ, Stover MD, Bosse MJ, et al. Pulmonary gas exchange during intramedullary fixation of femoral shaft

fractures. J Trauma 1999; 46(5): 863-8.

PV -IIID V) il o iiphat 0555 53 ity (3 linsylos 3 Lo pS” 3 fpiasno Outivs 37y, 3T K


https://dor.isc.ac/dor/20.1001.1.15614107.1387.10.3.9.1

[ DOR: 20.1001.1.15614107.1387.10.3.9.1]

\Y‘A\/Jﬁj.@..i—z\zf/VeJM/r.Mona ubbu.(zjgrpjba&bd:m/.\‘

EFFECT OF FAT EMBOLIZATION DUE TO BONE CHANNEL REAMING ON THE
HEART RATE, BLOOD PRESSURE AND ARTERIAL BLOOD GASES VARIATIONS

M. Razaghi (MD) ", A.R. Saeed (MD) 2, M. Latifpour (MSc)*, M. Mahdavi (BSc)*

1." Assistant Professor of Anesthesiology Department, Kerman University of Medical Sciences, Kerman, Iran,
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BACKGROUND AND OBJECTIVE: Although bone channel reaming before fixation of long
bone fractures with intramedullary nailing is associated with obvious benefits, there has been
concern about the pulmonary complications. The goal of this study was to assess the effect of
bone marrow reaming on paraclinical symptoms of fat embolism like heart rate, blood pressure
and arterial blood gases variations.

METHODS: In this study, 16 male patients (20 to 35 years old) with lower limb long bone
fractures, prepared for closed intramedullary nailing were enrolled in the study and the changes
in arterial blood gases, pulse rates and the blood pressures of the patients were controlled. The
patients were observed closely for development of fat embolism signs and symptoms until
discharge (48 hours after operation).

FINDINGS: Mean of systolic blood pressure before and after reaming was 123.2+7.7 and
122.9+8.5, respectively. Also mean of arterial oxygen pressure before and after reaming was
185.3+37.5 and 170.9£52, respectively. No statistically significant difference was found between
the blood gases, pulse rates and blood pressure of the patients before and after reaming of the
canal.

CONCLUSION: Although occurrence of fat embolism during reaming of long bone canals is
proved, it doesn't seem to be accompanied with blood gas changes and this is in favor of safety of
this method.

KEY WORDS: Long bone fractures, Reaming, Arterial gas pressure, Fat embolization, heart

rate, Blood pressure.
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