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Abstract

Objective: To compare the efficacy of intravenous and intraperitoneal injection of lidocaine and normal
saline in relieving postoperative pain after elective abdominal hysterectomy.

Materials and methods: For this double-blind randomized controlled study 109 patients undergoing
elective abdominal hysterectomy were randomly allocated to three groups: 1) IV group (intravenous
injection group) received intravenous lidocaine %2 bolus 1.5mg/kg 30 min before incision and then a
continuous lidocaine infusion of 2mg/kg and before the wound closure an intraperitoneal injection of N/S, 2)
IP group (intraperitoneal group) received intravenous N/S and intraperitoneal lidocaine 3mg/kg, 3)
P group (placebo, N/S) received both intravenous and intraperitoneal N/S. The pain scores (VAS) at rest,
total morphine consumption , the time to first need for rescue analgesic ,incidence of lidocaine related
adverse effects and nausea and vomiting were recorded at 0, 2, 4, 8, 12 and 24 hrs postoperatively.
Results: The VAS scores were significantly lower in IP and IV groups compared with placebo
(p = 0.001). Total consumption of morphine (p = 0.001) and time to firs request of recue analgesic
(p = 0.001) were lower too in IP and IV groups. Incidence of vomiting was comparable between groups
(p < 0.05) but nausea was higher in control group (p > 0.05). There were not notable lidocaine-related
adverse effects. IP and IV groups were not statistically different for all investigated variables.
Conclusion: This study showed lidocaine administration both intravenously and intraperitoneally are
effective in reducing the postoperative pain and also have opioid sparing effect and can be safely used
in elective abdominal hysterectomy without any major adverse effects.
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Introduction management of pain but preventing and relieving the
Today various therapeutic protocols are availabte f postoperative pain remains an important challenge
(1). It is thought that the postoperative pain is
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pain management improves recovery and als&lective abdominal hysterectomy and exclusion réite
reduces the risk of postoperative acute adversetsff included: operation duration more than 3 hrs, diagn
(i.e., pulmonary dysfunction), and chronic adverseof cancer, need for additional surgery, substabosey
effect (i.e., delayed recovery and hospital disghar chronic pain syndromes, allergy to study medication
and chronic pain) after various procedures inclgdin severe psychologic, hepatic, renal and cardia@sise
hysterectomy (3, 4). The abdominal hysterectomy isand any incision other than pfansteil.

one of the most common gynecological operations in  Patients were randomly allocated to 1 of 3
women, which is associated with severe postoperativireatment groups using computer randomization
pain. Although opioids are usually the gold staddar number generation: 1) group IV (intravenous
analgesic for major abdominal surgery, but theyehav injection group) n = 40, 2) group IP (intraperitahe
many unwanted side effects too, including nausea aninjection group) n = 40, and 3) group P (placebo or
vomiting, gastrointestinal symptoms and respiratoryN/S group) n = 41. The primary outcome was pain
depression (5, 6). Therefore a multimodal approachintensity at rest during first 24 hours postoperati
using local anesthetics may help to improving theperiod. The secondary outcomes were total opioid
quality of analgesia, recovery and reduce opioisedo consumption, the time to first request or need for
requirement and side effects. supplementary opioid.

Lidocaine is an amid local anesthetic that has been On the day before the surgery during the pre
used from 1960s, in clinical practices for a wideanesthesia consultation, the visual analogue scale
range of clinical situations (i.e., antiarrhythmia, (VAS) was explained to the patients (0 as no path a
regional analgesia, treatment of neuropathic path a 10 as worst imaginable pain), by an anesthesidlogis
central pain and postoperative analgesia (7). B is and written informed consent was obtained.

Na'™* channel blocker that can block peripheral The study medications were prepared by an
hyperexcitability because the mechanism of thisanesthesiologist who did not otherwise participated
phenomenon is partly due to an accumulation of Ndhe study based on patiemtweight and then were
channels on the site of damage. On the other Hand énveloped and sealed and pateobde was recorded
reduces the development of postoperation centrabdn it. The envelopes were opened in operation rbom
hyperalgesia by blocking Na channels on nerve hour before starting of induction of anesthesiaahy
endings of mechanoreceptors in the spinal cord andnesthesiologist who was blinded to paterstudy
dorsal root ganglion and suppresses neurongroup and type of solution. All of the nurses and
excitability (8). Lidocaine also reduces visceralrp patients were blinded to the type of solution and t
by inhibition of spinal visceromotor neurons. Local the patient study group allocation. On the day of
anesthetics have anti-inflammatory effects thussurgery, after arrival on operation room an
prevent tissue damage in postoperative perioddp, 1 intravenous access was established and patients
Some researchers suggest intravenous lidocaineonnected to ECG, pulse oximeter and noninvasive
results in prompting the return of bowel function, blood pressure monitoring. Then they received 2 mg
facilitating rehabilitation and decreases postofpga midazolam (Aburaihan Co. Iran Batch No. 2007)
hospital stay (11, 12). The mechanisms of effect ofntravenously. All patients received standard geher
intraperitoneal local anesthetics is probably bilogk anesthesia with propofol (%1 Fresenius Kabi Austria
of peritoneal free nerve endings and/or systemidBatch No. 16HF0219) 2 mg/kg, fentanyl (Feniject

absorption of drug (13). Aburaihan Co. Iran Batch No. 3002) 2ug/kg and
. atracurium (Aburaihan Co. Iran Bach No0.0083) 0.5
Materials and methods mg/kg and following the intratracheal intubatiomyth

For this double-blinded randomized, controlled gtud were mechanically ventilated with 50:5Q énd N,O.
after approving by ethics and clinical studies For maintenance of anesthesia they received
committee of Tehran University of Medical Sciencesisoflurane (Primal critical care, Inc. USA) 0.8-1.2
(ethics code project: 26072), 130 patients age@335- MAC, intermittent doses of atracurium and additiona
undergoing elective abdominal hysterectomy werdentanyl 1pg/kg if needed to maintain hemodynamic
screened and 117 of them were scheduled. All of thetability during the surgery. At the end of surgesy
patients were ASA class 1, 2 (American society ofuse from neostigmine (Caspian Tamin
anesthesiologists). Pharmaceutical Co. Iran) 0.05mg/kg and atropine
Inclusion criteria were patients 35-65 yrs undergoi (Caspian Tamin Pharmaceutical Co. Iran) 0.02mg/kg
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for antagonizing neuromuscular block. Postoperative pain was treated with morphine 2
Patients in group IV(intravenous injection group) mg intravenously when the patients asked for an
received lidocaine %2 (Aburaihan Co. Iran Batch No.analgesic or her VAS was4.
3012), (1.5 mg/kg bolus injection) 30 minutes befor  Statistical analysis was performed with SPSS for
incision and then a continuous lidocaine infusionwindows version 18 (SPSS, Chicago, IL). One way
until 1 hour after the end of surgery and beforeanalysis of variance (ANOVA) was used for
closure of wound 50 cc N/S intraperitoneally. comparison among three groups, also LSD post hoc
Patients in group IP (intraperitoneal administnatio test was used. Data were expressed as mean (+ SD),
group), received a bolus injection of N/S with dgqua number, (%), or median. A p value less than 0.05
volume with bolus dose of lidocaine in IV group andwere considered significant.
then a continuous infusion of N/S and at the end o
surgery before the closure of wound they receivedtesults
lidocaine %2, (3 mg/kg) that was diluted with N(5t A total of 117 patients who were scheduled for
reach 50 cc volume. Group P (N/S injection group)elective abdominal hysterectomy over a period of 24
received a bolus dose of N/S with equal volume withmonths were included. During the study, 8 of them
bolus dose of lidocaine in IV group patients and aexcluded from postoperative data analysis : 5 beeau
continuous infusion of N/S untii 1 hour of the operation was lasted more than 3 hours and 3
postoperatively. At the end of surgery and beforebecause of need to additional procedures, and we
wound closure 50 cc N/S was administered intocompleted the study with 109 patients(IV group 7 36
intraperitoneal cavity. IP group = 35 and P group = 38).
Aftertransferring to the postoperative anesthesia There was no significant difference between three
care unit (PACU), all the patients received dictzfe  groups with regard to age, height, weight, ASA €las

suppository 100 mg. also duration of anesthesia and surgery and opioid
Patients were assessed in PACU and subsequenttpnsumption during the operation (Table 1).
in surgical ward for pain intensity using a 10 ciASY/ The pain intensity was significantly reduced in

(0 = no pain, 10 = the most imaginable pain), need both IV and IP groupscompared with control group
rescue analgesic and occurrence of nausea anmtil 12 hours postoperatively (p = 0.001) and ¢her

vomiting at O, 2, 4, 8, 12, 24 hours postoperajivel was no significant difference between IV and IP
and also each time that the patient complainecgof p group in this regard (p > 0.05) (Table 2).The first
over first 24 hours after surgery by an assistamb w time of analgesia request in patients receiving N/S
was blinded to the detail of study. All of the datawas significantly shorter than IV and IP groups

were recorded on a sheet. (p > 0.05) (Table 3).

Table 1: Data of patients and operations

1V group (n = 39) IP group (n = 39) p group (n =38) p value
Age (years) 46.2 £12.9 49.3 +£10.6 48.2 £11.2 9.4
Height (Cm) 157 + 8.33 160 + 7.42 158 + 8.20 0.245
Weight (Kg) 63.3+7.10 64.1 +£4.90 62.30 £ 7.18 47®
Operation duration (min) 95 + 20.70 89 + 25.17 92 +£21.20 0.501
Anesthesia duration (min) 105 + 23.28 102 + 24.67 051 11.04 0.762
Fentanyl use (ug) 239 +10.8 236 +15.3 242 +11.5 0.231

Values are means* SD. Value of p less than 0.8lgisficant

Table 2: Pain scores (VAS) at rest
IV group I P group N/S group p value p value p value
(n=39) (SEE)) ((es) 1V/p I1P/p IV/IP

VAS (Ohr) 1.54+ 0.5€ 1.97+0.5z 3.41+0.5¢ 0.000? 0.001 0.23¢
VAS (2hrs 3.21+0.8¢ 3.45+£0.4€ 4.51+0.5% 0.000! 0.001 0.13C
VAS (4hrs 4.13+0.8¢ 4.05+0.55 5.1¢+0.6¢€ 0.000! 0.001 0.61¢
VAS (8hrs 3.72% 0.5€ 4.15+0.7€ 5.50%0.5¢ 0.000! 0.001 0.51¢
VAS (12hrs 4.5(+0.51 450x0.74 5.20(x0.74 0.000! 0.001 1

VAS(24hrs 3.61+0.5¢ 3.5(£0.7C_  4.01£0.51 0.64 0.612 0.84:

V/S: Visual analogue Scaléyalue of p less than 0.05 is significant
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Table 3: The time to first analgesic requirement
N/S p value p value
group 1V/p, IP/P IV/IP
The time to first analgesic requirement (min) 752t5 62 +11.9 23+10.4 0.0001 0.840
Value of p less than 0.05 is significant

IV group IP group

Table 4: Morphine consumption in first day after surgery
N/S p value p value
group 1V/p, IP/p IV/IP
Morphine consumption (mg) 17+ 1.5 18+1.2 25#2. 0.0001 0.761
Value of p less than 0.05 is significant

IV group IPgroup

Table 5: The incidence of nausea and vomiting in first day after surgery

IV group IP group N/S group

n = (39) n = (39) n = (39) prELE
Nausea [n (%)] 11 (%28) 13 (%33) 21 (%55) 0.036
Vomiting [n (%)] 4 (%10) 4 (%10) 10 (%26) 0.081

Value of p less than 0.05 is significant

During the 24 hours postoperatively morphineof drug administration. The timing of drug
consumption was significantly lower in IV and IP administration is very important in drug efficaayda
groups compared with control group (P < 0.05)most of investigators suggested that local andsthet
(Table 4). The incidence of vomiting was comparablemust be administered before the activation of pain
between three groups but the incidence of nausea waathway by nociceptive stimulation. In our study we
higher in control group compared with two other administered lidocainel.5mg/kg bolus intravenously
groups (Table 5). 30 minutes before incision and a continuous infusio

No significant difference were founded between IPof lidocaine 2mg/kg/hr until 1 hour after the end o
and IV groups in VAS scores, time to first request surgery. Kaba et al administered small dose of
rescue analgesic, total consumption of morphine antidocaine until 24 hours after surgery, their résul
incidence of nausea and vomiting , also none of thevere like our data (24). Others, started lidocaine
patients experienced lidocaine-related advefsetef  before the surgery following a continuous infusion

. . until 1 hour postoperatively with different doses
Discussion (25-27). Koppert and colleagues (25) reported that
We have shown that pain following abdominal intravenous lidocaine prevents postoperative path a
hysterectomy was better relieved by intraperitoneateduces opioid consumption after major abdominal
and intravenous lidocaine compared with N/S uril 1 surgery but unlike with us they observed lower
hours after the end of surgery and also need fopostoperative pain intensity in lidocaine groupiagr
postoperative morphine during first day after styge movement no at rest (24). BK Baral and his
was reduced (14-16). Several clinical studies haveolleagues (26) administered lidocaine with a bolus
investigated the effect of lidocaine on preventingdose like us but the infusion rate was 1.5mg/kg and
postoperative pain and there are contradictoryltesu their results were similar to our study except foe,
about the efficacy of intravenous and intraperitdne used morphine as rescue analgesic, therefore unlike
local anesthetics in treatment of postoperativan.pai them we had no problem with relieving postoperative
Some of the researchers suggest these methods g@in in patients who needed to additional analgesic
valid and have beneficial effects (17-19) and someéSroudine and his coworkers (27) also concluded that
dont believe in them (20-23). Few studies arein lidocaine group, pain intensity and opioid
performed for local anesthetics other thanconsumption were significantly lower than control
bupivacaine and most of the studies are ingroup but unlike us, in their research the timérsi
laparoscopic procedures (12, 14, 16, 18, 20-23). Itescue analgesic was not different between groups.
seems the differences between results of studie3un Heum Yon and colleagues administered lidocaine
probably are due to differences in pain evaluatiorbolus 1.5 mg/kg and then a continuous infusion of
method, type of procedures and the dose and timintidocaine 2mg/kg/hr until the end of surgery (218).
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their study, opioid consumption was lower in  gynaecological surgery. Br J Anaesth 1996; 76:484—6
lidocaine group for 12 hr that is similar to ousuét 6. Woodhouse A, Mather LE. The effect of duration of
but pain intensity was significantly lower in liceioe dose delivery with patient-controlled analgesiathe
group for 24 hr but in our research pain was incidence of nausea and vomiting after hysterectomy
significantly lower for 12 hours in lidocaine group  BrJ ClinPharmacol 1998;45:57—-62.

compared with control. 7. LAURETTI GR. MecanismosEnvolvidosna Analgesia
Anil Gupta and colleague (29) in 2004 explained da Lidocainapor Via Venosa. Mechanisms of Analgesia
that intraperitoneal levobupivacaine was effectine of Intravenous Lidocaine. Rev Bras Anestesiol 2008;

reducing postoperative pain after abdominal 58: 3: 280-6.
hysterectomy only 2 hours after surgery. Waleed EB. Koppert W1, Ostermeier N, Sittl R, Weidner C,
Sherbiny (30) in 2009 used intraperitoneal lidoeain ~ Schmelz M. Low-dose lidocaine reduces secondary

with a different dose compared with us and resutiat! hyperalgesia by a central mode of action. Pain
it was more effective than normal saline for retigv 2000;85:217-24.

postoperative pain in patients undergoing gynedcdbg 9. Cassuto J, Sinclair R, Bonderovic M. Anti-
laparoscopy until 4 hours postoperatively. In dudg inflammatory properties of local anaesthetic aneirth

we used 2mg/kg lidocaine which had received tocs0 ¢ present and  potential  clinical  implications.
volume with N/S and it caused analgesia for 12 diour ~ActaAnaesthesiolScand 2006;50:256-282

postoperatively. 10.Hollmann MW, Durieux ME. Local anesthetics and the
Conclusion: We have demonstrated, using of inflammatory — response: a new therapeutic
lidocaine both intravenously and intraperitoneaitg indication?Anesthesiology2000; 93: 858-75.

effective and safe for relieving pain after eleetiv 11.Kang JG, Kim MH, Kim EH, Lee SH.Intraoperative
abdominal hysterectomy. These methods reduce intravenous lidocaine reduces hospital length afy st
opioid consumption in first day after surgery too. following open gastrectomy for stomach cancer in
The limitation of our study was that we studied men.J ClinAnest 2012; 24, 465-70.

only the women undergoing -elective abdominall2.Kaba A, Detroz BJ, Laurent SR, Lamy ML, Joris JL.
hysterectomy and evaluated pain at rest thus our Acute rehabilitation programme after laparoscopic
results may not attributable to: pain intensity at colectomy using intravenous lidocaineActaChir
movement, men, emergency surgeries and other types Belgium2005; 105: 53-8.

of procedures’ therefore more studies are needed. 13.Akahokehr. |ntraperit0neal local anesthetic for
postoperative pain. Saudi J Anesthe 2013; 7: 5.
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