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el (254) (oz) 5i(g) loz =31. 10g
Bw (EW) (oz) FH(L) loz =0. 02957L
Fr (i) (oz) FH(L) loz =0.02841L
5 (Ib) 5 (g) 11b =453. 59¢
FRifE K ASE (atm) fif(Pa) latm = 101325Pa
5 (dyn) #(N) ldyn=10"°N
124 (ZEW) (dr) FH(L) 1dr =0. 0037L
2% (F) (dr) FH(L) 1dr =0. 00355L
28 (Eq) JEE /K (mol ) 1Eq =1mol (1 #r&57)
MiE (Eq) 25 /5 (mol ) 1Eq =0.5mol (2 #fi&F)
25 (Eq) J& /R (mol ) 1Eq =1/3mol (3 1 &¥)
JRH% (erg) ££(T) lerg=10""]
8% (ph) #(1x) 1ph =10%1x
%4 (gr) 7i(g) lgr =0. 064799¢
2 AR A (mmHg) {7 ( Pa) ImmHg = 133. 322Pa
HEERBECTF) Fr/AR R E (K/C) 1°F =5/9K (C)*
e (3€) (gal) F+(L) 1gal =3. 785L
e (3) (gal) JH(L) 1gal =4. 546L
JERHL(Ci) U1 A] (Bp) 1Ci=3.7 x10"Bp
F(Cal) (D) 1Cal =4. 18]
FHE(qr) T 5 (kg) 1qr =12. 70kg
W (%) (qt) FH(L) 1qt =0. 946L
Zh (58) (qv) FH(L) Iqt=1.137L
hifs (rad) X (Gy) Irad =10 7*Gy
T (rem) Zw(Sv) Irem =10 *Sv
JE K7k A (emH, 0) T ( Pa) lemH, 0 =98Pa
P (mi) K (m) I1mi =1609m
BEE(R) FEAFTvE(Cr/kg) 1R =2.58 x10 “C/kg
5 (yd) K (m) _ lyd =0.914m
At (38) (pt) FH(L) 1pt =0. 473L
L () (pt) (L) 1pt =0. 568L
#E (3£) (bu) FH(L) 1bu =35. 24L
W H (3%) (bu) FH(L) 1bu =36. 37L
R (i) H(m) 1ft =0. 3048m
Yot (in) K (m) lin =0. 0254m
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& SIS RAES Vi i ) 02 T B R P A TR
L2 4P RN EAE T QIR R & 45 1 JF AEF R % (OR) 58
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KT, FERXSLEHTD BRSPS A P L
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o fE N ARVEYTh PG D 7E 1 ~ 10em Z [, 7] g R 2
B R B R AR B 5 . T RESE A R P B A A R
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AR AT
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o fEM AR EATD  RA LA BE BRI, i D RKRER
F 10em AT IZ I EBERIRAIGH . HIrBnTaEE
B, 5 AN RRR AT,

O REFTA G A/NT 10em B FITERP AL A TR, 4
PR T A B 5 405 T e, R L U 3
Gy R MEL, FirA TR Be B R g o AL

O I\ 1984 AETF 4 MRAR I 48 R S N5 02 35 7 I
5, MALEAR B9/ 28 E S8 — R4
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O B SEIERE AT LML I e, K, e an iR - Rk ek Lt B
UL U 25 20 S 5 R ] DL AR LR, L n 5 B
WU I JL Bl 77 i B R ( fasciocutaneous flap)

m-C

o II-C BYEIr= A 8 4540 7 B 2108 & i i FF ot
Br. NIRRT BE A i T i B BrE.
O T IR, RS (farm injury ) W RN 2
Il-C B4 45 o
O AR A5 3 I 2 BRI 45495 A R A SR IR
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O YEARIE , X AR A H- A AR BB T HLAE — 25
Bk E T 50% 7
ARG FIETT
& JFRCH BT H R i e R AR R B P S, LA bLsh
R, N AL B V&, B AT AN BRI R . iR o]
PR BT B0 T, BB A1/ N LA Fra 18t U T R S B A i BB
TRAGHE S 5. 47 B0 N % R S — R 0 B A AN BB T
(trauma or surgical service) , KEZEEN T, fEHWIHT 24
ZINEF 33K 6 £ 3 I i B B s, LA sl A 8t U A A
AR S EHR G
* TERTRERIEOL T, S w1 PP Ak BE I A 4E — > S B A S
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& WAIRTEL RE W U S B R T L AT A 0 2 Tl 43 7 -

O HRBE E YNGR fRE 5 L b, BT B A XU
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O WNSRBE O aR e 10 4 LA b, 28 3 T B S A X
JERT AN A 455 X f 9 3R 7K 14 ( human tetanus immuno-
globulin, HTIG) ,,

O UNHLE 5 AR, B HLAS T AR A RURF B, AL
AR HTIG,

mEER

* (ERAEBEBE Y [, JLF BT A ST O A I # s B 1o
B WA P B T R P M B R A PR . TR RE R
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Ao DREEH AT REAF 7 TR P4 11 SR 28 by A%l 1 45
BT3B B PR I 4 B S
PR ph 5 R g

& FEARAEGL( T BUAN IR JFRCHE A 4 ob , FAE B A 6 I 1%
TR 2 P AR 22 B . L AR — SRR R,
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. YR C 4 P0IE U X X S6 R 55 0T ot & i 2
HRI . BRI LR 400me/12h #Bk 4G 25, F AW QIR

& 500mg/12h [1ARZ 25>

* X FREERNEIT(M-A F11-B) 3477 89 BE A 2 50
b e EL R B I E =B R D 6073 SRR <
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RERZGEEDY o BRE By B B 2 4 R U T AR
P, PRKE R AR A 505 Hak B 00w 0 (A 56, T
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— YEE R 2 X B AR 2 T Ak .

* X I0-C B A 4 OB AR A I 48 408 405 A lb 48345 )
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BITHIIER i B A AR L5 R, (HJ 0 A B 58 8 JE 4E
BFARVENGT AR — B WS . — Ltk 6
INIF LA B TF RO BT B93R T 5 6 /e LA B (fELIE 7 fie
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& — AR B AR R 1% S E T bh 3 B k. B R R
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* FEFR B ZUT I R R 52 BB, A SRR TS soBs
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1. Gustilo RB, Anderson JT: Prevention of infection in the treat-
ment of one thousand and twenty-five open fractures of long
bones: retrospective and prospective analyses, | Bone Joint Surg
Am 58:453-458, 1976.

Classic Article: 673 open long-bone fractures treated from 1955 to
1968. Infection rate was 12% from 1955 to 1960 and 5% from
1961 to 1968. In a prospective study from 1969 to 1973, 352
patients were managed by a protocol consisting of irrigation
and debridement and antibiotics for 3 days postoperatively. In
grade I and II fractures, the infection rate was 2.5%, and grade
[1I fractures were 9%

2. Brumback RJ, Jones AL: Interobserver agreement in the classi-
fication of open fractures of the tibia: the results of a survey of
two hundred and forty-five orthopaedic surgeons. J Bone Joint
Surg Am 76:1162-1166, 1994.

This study tested the reliability of the Gustilo and Andefson
open-fracture classification. The level of agreement for the
classification of each fracture was determined according to the
largest percentage of observers who chose a single classification
type. The average agreement among the observers for all 12
fractures was 60%. The overall agreement for each fracture
ranged from 42% to 94%. The respondents were divided
into groups based on their level of experience. The more the
experience the surgeon had, the more the agreement there was.

3. Faraj AA: The reliability of the pre-operative classification of
open tibial fractures in children a proposal for a new classifica-
tion, Acta Orthop Belg 68:49-55, 2002.

4. Horn BD, Rettig ME: Interobserver reliability in the Gustilo
and Anderson classification of open fractures, J Orthop Trauma
7:357-360, 1993.

This study tries to assess the interobserver reliability of the Gustilo
and Anderson classification. Agreement was determined by



BHRERSESARM B 7

kappa analysis, which demonstrated only moderate agreement.
This seems to indicate that, although useful, the Gustilo and
Anderson open-fracture  classification system does have
limitations; studies and treatment recommendations based on it
should be interpreted with caution.

5. Gustilo RB, Anderson JT: JSBS classics. Prevention of infection
in the treatment of one thousand and twenty-five open fractures
of long bones: retrospective and prospective analyses, | Bone
Joint Surg Am 84-A:682, 2002.

6. Gustilo RB, Mendoza RM, Williams DN: Problems in the
management of type III (severe) open fractures: a new classifica-
tion of type III open fractures, J Trauma 24:742-746, 1984.

This study looks at 87 type III open fractures and creates a new
classification system in these injuries with massive soft-tissue
injuries. The authors felt the current designation of type III was
too inclusive. They created three sub types: Type III-A—
Adequate soft-tissue coverage of a fractured bone despite
extensive soft-tissue laceration or flaps or high-energy trauma
irrespective of the size of the wound. Type III-B—Extensive
soft-tissue injury loss with periosteal stripping and bone
exposure. This is usually associated with massive contamination.
Type II-C—Open fracture associated with arterial injury
requiring repair. Wound sepsis in the three subtypes were: type
III-A, 4%; III-B, 52%; and I11-C, 42%; whereas amputation rates
were, respectively, 0%, 16%, and 42%. The bacterial pathogens
in infected open fractures have changed dramatically over the
years. In the present series 1976 to 1979), 77% of infections
were a result of gram-negative bacteria, compared with 24%
previously (1961 to 1975). A change of antibiotic therapy from a
first-generation cephalosporin alone to a combination of a
cephalosporin and an aminoglycoside or a third-generation
cephalosporin, is currently indicated in type III open fractures.

7. Gustilo RB, Gruninger RP, Davis T: Classification of type III
(severe) open fractures relative to treatment and results, Orthope-
dics 10:1781-1788, 1987.

8. MacKenzie EJ, Bosse M], Kellam JF, et al: Early predictors of
long-term work disability after major limb trauma, | Trauma
61:688-694, 2006.

9. Mackenzie EJ, Bosse MJ: Factors influencing outcome follow-
ing limb-threatening lower limb trauma: lessons learned from
the Lower Extremity Assessment Project (LEAP), | Am Acad
Orthop Surg 14:5205-S210, 2006.

The lower extremity assessment project (LEAP) is a multicenter
study of severe lower extremity trauma in the U.S. civilian
population. At 2- and 7-year follow-ups, the LEAP study
found no difference in functional outcome between patients
who underwent either limb salvage surgery or amputation.
However, outcomes on average were poor for both groups.
This study and others provide evidence of wide-ranging
variations in outcome following major limb trauma, with a
substantial proportion of patients experiencing long-term
disability. In addition, outcomes often are more affected by
the patient’s economic, social, and personal resources than by
the initial treatment of the injury, specifically, amputation or
reconstruction and level of amputation. A conceptual
framework for examining outcomes after injury may be used to
identify opportunities for interventions that would improve
outcomes. Because of essential differences between the civilian
and military populations, the findings of the LEAP study may
correlate only roughly with combat casualty outcomes.

10. MacKenzie EJ, Bosse MJ, Kellam JF, et al: Characterization of

patients with high-energy lower extremity trauma, J Orthop
Trauma 14:455-466, 2000.

This prospective study of 601 patients reports the demographic,

socioeconomic, behavioral, social, and vocational characteristics of
patients enrolled in a study to examine outcomes after high-
energy lower extremity trauma (HELET) and to compare them
with the general population; to determine whether characteristics
of patients undergoing limb salvage versus amputation after
HELET are significantly different from each other. Patients were
followed up for 24 months post-injury. Characteristics of patients
undergoing limb salvage versus amputation are also compared.
Most patients were male (77%), white (72%), and between the
ages of 20 and 45 years (71%). Seventy percent graduated from
high school (compared with 86% nationally; p<0.05). One fourth
lived in households with incomes below the federal poverty line,
compared with 16% nationally (p<0.05). The percentage with no
health insurance (38%) was also higher than in the general
population (20%; p<0.05). The percentage of heavy drinkers was
over two times higher than reported nationally (p<0.01). Study
patients were slightly more neurotic and extroverted and less open
to new experiences. When patient characteristics were compared
for those undergoing amputation versus limb salvage, no
significant differences were found among any of the variables (p>
0.05). In conclusion, LEAP patients differ in important ways from
the general population. However, the decision to amputate verus
reconstruct does not appear to be significantly influenced by
patient characteristics.

11. Castillo RC, Bosse MJ, MacKenzie EJ, et al: Impact of smoking

on fracture healing and risk of complications in limb-threatening
open tibia fractures, J Orthop Trauma 19:151-157, 2005.

This study looked at the role of smoking in complications in patients

with open tibia fractures. After adjusting for covariates, current
and previous smokers were 37% (p = 0.01) and 32% (p =
0.04) less likely to achieve union than nonsmokers,
respectively. Current smokers were more than twice as likely
to develop an infection (p = 0.05) and 3.7 times as likely to
develop osteomyelitis (p = 0.01). Previous smokers were 2.8
times as likely to develop osteomyelitis (p = 0.07) but were at
no greater risk for other types of infection. Conclusion:
Smoking places the patient at risk for increased time to union
and complications. Previous smoking history also appears to
increase the risk of osteomyelitis and increased time to union.
The results highlight the need for orthopaedic surgeons to
encourage their patients to enter a smoking cessation programs.

12. MacKenzie EJ, Bosse M], Kellam JF, et al: Factors influencing

the decision to amputate or reconstruct after high-energy lower
extremity trauma, | Trauma 52:641-649, 2002.

Factors thought to influence the decision for limb salvage include injury

severity, physiologic reserve of the patient, and characteristics of
the patient and his or her support system. Data collected at
enrollment relevant to the decision-making process included
injury characteristics and its treatment and the nature and severity
of other injuries. Logistic regression and stepwise modeling were
used to determine the effect of each covariate on the variable
salvage/amputation. Of 527 patients included in the analysis, 408
left the hospital with a salvaged limb. Of the 119 amputations
performed, 55 were immediate and 64 were delayed. The
multivariate analysis confirmed the bivariate analysis: All injury
characteristics remained significant predictors of limb status with
the exception of bone loss, and soft-tissue injury and absence of
plantar sensation were the most important factors in accounting
for model validity. Soft-tissue injury severity has the greatest



