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Abstract

The aim of the present study is to observe the effects of multimodal analgesia (MMA) for
postoperative pain on patients with lower limb fractures. One hundred patients (American
Society of Anesthesiology 1~11, ASAI~I1) with lower limb fractures, undergoing open reduc-
tion and internal fixation, under combined spinal and epidural analgesia (CSEA) were ran-
domly divided into four groups. Control group (group C) and MMA groupsl, Il and I11. All
groups were administered |V fentanyl, for analgesia, after operation. The patients were
followed up 6, 12 and 24h after operation and (visual analog scale) VAS score, fentanyl dose,
pethidine frequency and adver se reactions wer e assessed. Results showed that, 12h, 24h VAS
score, and 24h fentanyl dose of MMA group |11 were much lower than those of MM A groups
| and II, while all of these were remarkably lower than those of group C (P<0.05). There
were no statistically significant differences in pethidine frequency and adver se reactions at
24h among the four groups (P >0.05). It may be concluded that multimodal analgesia can
effectively relieve postoperative pain in lower limb surgery.
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I ntroduction ture patientASA 1~11) with open reduction and internal
fixation under combined spinal and epidural anaiges

Besides the pain caused by the fracture itselfiepat (CSEA), aged 18-65 years (46.74+16.48), with bodgsn
with lower limb fractures also suffer from postogare  20-75 fg (64-65115-_72)’ duration OLIOP‘?;"TUO” 65‘°§3
problems like incision pain, limb swelling and aityf (73-62—12-49)’ and intraoperative blood loss 55-24I0
limitation, which affect the quality of life of thpatients ~(112.48+54.64) were included in the study. Patievitse
[1]. Even though postoperative pain is gaining mane ~ "andomly divided into four groups }"(‘th 25 c?]ses;aaph
more attention nowadays, and lots of methods haem b 9roup. Fracture types: 17 cases of intertrochanfeac-
suggested which can help to ease pain tj#} effect is tUre, 33 cases of femoral fracture, 21 cases @l ti_tac-
still not satisfactory. Up to 70% of the patiente mot (Ure, 9 cases of fibular fracture, and 20 casemotbined
contented with the analgesic effect after operatmmd tibia and fibula fracture.

another 25% to 55% experience changes from actie Pyclusion criteria includes: diabetes drug abumsgper-
to Ch“”.“c postop_ergtlve_ pan. The use of mu.lt".mOdatension, endocrine disorders, serious gastroingstilc-
analges[a (MMA) |s_|neV|tabIe, since postoperaipzen ers, blood disorders, liver and kidney function eiomali-
mechanism is complicated and no quQ can act a‘gtaﬂ. ties, non-steroidal anti-inflammatory drug allerfistory
(';AMA broadly refers to the[ <]:omb|ned use of (tjigfferentof aspirin induced asthma, enoxacin, lomefloxaaml a

rugs or ways to ease pain [3]. Since at presen¢tis no : ’ Co )

ideal MMA, we conducted this research to providefa norfloxacin drug users, severe psychological prokler

erence for postoperative analgesia for future impleta- history of mental iliness who can not complete ithes-
tion of MMA on patients with lower limb fractures. tigation after surgery, drug dependence or all¢eggny

ingredient of analgesic drugs. There were no sicamt

i differences in gender, age, body mass, operative,ti
Materials and Methods intraoperative blood loss, type of illness and esidn
Clinical data criteria (P> 0.05), which were comparable amongigso
One hundred (62 males and 38 femaleS) lower lirab-fr The Study was approved by the hospita| medicalcgthi
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committee and was carried out with the informed-contion of 50 mg of pethidine were given if patientelf
sents of the patients. pressing pain more than twice in a row.

Methods Outcome measures

6h, 12h and 24hVAS score, 24h fentanyl dose, ard 24
Non-invasive blood pressure, electrocardiogeard pulse  Pethidine frequency (6h, 12h and 24h all refer team
oximetry were monitored; oxygen was inhaled througtsurement after operation in this paper) were resmrend
nasal catheter at 1-2L/min; 200 - 300ml equilibriligg ~ adverse reactions were observed. VAS score istof1D
uid was infused into peripheral veins.Jepidural spinal points, with 0 being painless, and 10 being thetrmpas-
anesthesia was used with the patients in latersitippo,  ful. 24h fentanyl dose includes load, maintenanod a
by injecting 2-3ml 0.5% bupivacaine into the subhre-  additional dose. Pethidine frequency refers tdfibguen-
id space and by implanting epidural catheters tatrob  Cy of intramuscular injection of 50mg pethidinethim
the anesthesia level under,LIf the block was incom- 24h after operation, including multiple injectiotes the
plete, 1% lidocaine combined with 0.375% ropivaeain Same patient. Adverse reactions include drowsirress;
was infused into the epidural space. The anestigi  Sea, vomiting and itching, etc.
was determined and accordingly different analgasid-
alities were given to each group. For group C,epadi Satistical analysis
were given IV and epidural saline injection, 10méi@ml By using SPSS19.0 software to process, measurement
respectively, both before and after the operatRatients ~data was represented by mean plus& minus staneard d
in MMA group | were given IV flurbiprofen 100mg gu iation (x +s); comparison among groups was analysed
epidural sufentanil 0.3ug/kg (diluted to 6ml withlise)  through variance count data used chi-square test, of
before operation, and IV saline 10ml plus epidsedine ~ which p<0.05 indicates that the difference is statlly
6ml after operation. Analgesic drugs in MMA group | significant.
were the same as for group |, but the only diffeeewas
that what was used before operation in group | viere Results
fused in group Il after operation. Patients in MMfoup
Il were injected IV flurbiprofen 50mg plus epidlisu- ~ Comparison of VAS score after surgery
fentanil 0.15ug/kg (diluted to 6ml with saline) bed sur- VAS scores at 12 and 24h after operation of MMAugrd
gery, and IV flurbiprofen 50mg plus epidural injecs |l and Ill were markedly lower than those of groGp
sufentanyl 0.15ug/kg (diluted to 6ml with salindjea  (P<0.05), with statistically significant differen@mong
surgery. PCIA mode of analgesia was implementeallin the former three groups(P>0.05). 24h VAS score MAV
the four groups fentanyl 10ug/ml, plus tropisetfong, group Il was much lower than those of MMA grouand
total 100ml, drug load of fentanyl 50ug, infusiate 2ml/  11(P<0.05) [Table 1].\
h, PCA volume 1ml with locking time 15min. IM injec

Table 1. 6h, 12h and 24h VAS score of four grouisH(s, points)

Group Cases 6h VAS score 12h VAS score 24h VA®sco
MMA groupl 25 1.44+0.82 2.28+0.98 2.80+0.65"

MMA groupll 25 1.32+0.85 2.08+1.04 2.7620.78"

MMA grouplll 25 1.28+0.79 1.88+0.93 2.28+0.79
Group C 25 1.56+0.65 2.96+0.89 3.24+0.78

Notes:™ represents that compared with group C, P valuess than 0.057 represents that compared with MMA group
[, P value is less than 0.05

Table 2. Comparison of 24h analgesic dose

Pethidinefrequency (times)

Group Cases Fentanyl dose (ug)
MMA groupl 25 550.80+12.88 3
MMA groupll 25 548.40+12.81 4
MMA grouplll 25 541.20+10.13 2
Group C 25 565.20+14.75 5

Notes: represents that compared with group C, P valuess than 0.05? represents that compared with MMA group
[, P value is less than 0.05
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Analgesic dose within 24h after surgery

preemptive analgesia. Opioids are golden standargsd

24h fentanyl dose of MMA group Ill was much lower for postoperative pain medication, and patient+aoied

than that of MMA group | and I, all of which were-
markably lower than that of group C (P<0.05). Thees
no statistically significant difference in 24h petihe fre-
guency among four groups(P>0.05) [ See Table 2].

Adversereactions

There were no cases of drowsiness or vomiting inain
the four groups. Cases of nausea in MMA group, Il

and group C were 3, 2, 4 and 3 respectively. Onierga
from MMA group | and one from group Il sufferealit

ing, while no one in the other groups did. Theres\wa

statistically significant difference in adverse agans

among the four groups(P>0.05).

Discussion

Postoperative pain is a common complaint for loaer
tremity fracture patients, which can increase myaieh
oxygen consumption and the risk of myocardial istiag
prevent lung function recovery, suppress immunetfan
and prolong hospitalization, thus affecting the lifyaf
life of the patients. It may evolve into chronicirpand
increase sufferings. Therefore, improvement of queta-
tive analgesia can help prognosis and rehabilitatio
cases of lower limb fractures.

As a single analgesic drug or modality cannot achie
optimal pain relief, MMA, by using a variety of dgasic
drugs or modalities simultaneously with superimplose
synergetic action can achieve complete analgeséctef
while reducing the dose of a single drug and tek df

analgesia (PCA) could meet the individual needpaf
tients. As a result, this study selected patiemtrotied
intravenous analgesia with fentanyl. The spinaldcisr
considered as a primary center for pain integrad®mell
as an important part where pain stimuli induce oplars-
ticity changes. It contains a large number of apraicep-
tors, which could be stimulated to suppress theass of
excitatory amino acid (EAA), and to inhibit the paig-
nal to be passed up [9]. Intravenous opioids asblento
block nociceptive neuronal excitability adequateiile
intrathecal analgesia is excellent and has syrarg-
fects combined with local anesthetic [10]. Epidugaden-
tanil has been used in the study, since it hasaganal-
gesic effect and can unite with spinal opioid recep
through the epidural route resulting in preemptwnalge-
sia. Flurbiprofen is a new non-steroidal intravenhdar-
geting analgesic, which encases the esterifietifftmfen
within fatty microspheres and can target at incisto
form a local high concentration to obtain an outeooh
inhibiting prostaglandin synthesis, reducing inffaato-
ry mediators production and inflammatory responsass,
well as increasing pain threshold and lowering pain
transmission of nerve endings [11]. Wang Y et &][1
claim that intravenous flurbiprofen has the effext
preemptive analgesia, so we chose flurbiprofenhis t
study as one of the drugs in MMA.

In conclusion, intravenous flurbiprofen and epidisa-

fentanil combined with patient controlled intraveso
fentanyl after surgery has good analgesic effectpan
tients with lower limb fractures, which indicatéetsupe-

adverse reactions at the same time [4-6]. This ystudriority of MMA. However, specific mechanism of pai

showed that MMA is better than a single postopeeati
analgesia, which manifested as much lower 12h, 28hV
score and 24h fentanyl dose of MMA groups thandhafs
group C, which is consistent with previous repdmtp
Preemptive analgesia, an important part of MMA g8h-
phasizes preoperative analgesic treatment in tienegh,
and acts as a protective analgesia focusing ontbgone-
vent the development of pain sensitivity. It shoo@er
all stages of stimulation to central excitation fmxious
stimulus, so as to inhibit peripheral and centesisstiza-
tion effectively and to block central plastic chasglt
seems like longer covering time of preemptive aesiky
and timing of delivery contribute to the result ttH2h,
24h VAS score and 24h fentanyl dose of MMA group I
were significantly lower than those of MMA grouparid
Il. There were no statistically significant diffeiee of
adverse reactions among four groups, indicatingfthea
biprofen axetil and sufentanil are safe and rediabl be
used for MMA.

Major analgesic drugs like opioids (including opliaie-

ceptor agonists and antagonista), receptor agonists,
non-steroidal anti-inflammatory drugs, NMDA antagon
ists and local anesthetics are also important does
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unknown, and the pain level can change with externa
stimuli, individual tolerance, psychology and soaiber
factors, on the basis of which there is no unifiéeal
MMA modality, so pain mechanisms and new therapeuti
drugs need to be further studied.
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