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Summary

Choice of an appropriate anaesthetic technique and adequate pain relief during laparoscopic living donor ne-
phrectomy (LDN) is likely to make the procedure more appealing to kidney donors. Various analgesic regimens
proposed to relieve pain after laparoscopic surgery include: opioids, non-opioid analgesicsfollowed by opioidsfor
the breakthrough pain and intra-peritoneal normal sdineirrigation and instillation of loca anaesthetics at surgical
sites. Thorough literature review and medline search did not reveal any study where a combination of orogastric
acetazolamide along with intraperitoneal saineirrigation and bupivacaineinstillation techniques have been tried in
thesepatients. In a prospective, doubleblind, randomized trial, eighty healthy adultsundergoing LDN under genera
anaesthesiawere enrolled to comparethe efficacy of an acetazolamide based multimodal analgesic approach (Group
A) with conventional pain management (Group B). Donors’ demographics, intra-operative variables, early allograft
function and recovery characteristics were evaluated for 72 hours. The primary end points were postoperative pain
intensity onavisud analog scaleand theincidence of shoulder tip pain (STP). The secondary end pointsincluded the
latency of the rescue analgesiarequest rate, total analgesic consumption and patient satisfaction. Consistently lower
mean pain scoreswereobserved in Group A (p < 0.03for visceral pain). Frequency aswell asthetota doseof rescue
analgesics administered was significantly lessin GroupA (p=0.001). Twelve paients(30.7%) in Group B complaned
of STP compared to three (7.5%) in Group A (p=0.025). Shoulder pain aso presented earlier (8 hours versusl2
hours) and persisted for longer period in Group B (72 hoursversus48 hours, p 0.025).

To condude, amultimodal analgesicapproach condsting acombination of orogastric acetazolamide, intrgperito-
neal salineirrigation and use of bupivacainein the operated rena fossa, pfannenstiel incision and laparoscopic port
sitesprovide significant reduction in postoperative pain after LDN.
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L aparoscopy has broughtasubstantial changein  plex and challenging €. Moreover, laparoscopic surgery

thefield of rend transplantation with agradud shift from
thetraditiond lgparotomy gpproach to aminimadly inva:
svelgparoscopic nephrectomy technique-*Although
laparoscopicsurgery facilitatesasignificantly faster re-
covery without compromisinggraft function, the CO,
pneumoperitoneum and patient positioningrequired for

dill involvesapainful recovery. Pain at the laparoscopic
port sites, lower abdominal incision, pelvic organ
noci ception, ureteric colicand shoulder-tip pain contrib-
utetothetotd pain experienceinthepostoperdive pe-
riod.” ! Somepaientsmay requiremore andgesiaas com-
paredto open nephrectomy infirst 24 hours2
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Various analgesicregimens have been proposed
to relieve pain after laparoscopy. Theseinclude: ad-
minigtration of oral opioidsat regular intervals, non-
opioid analgesics followed by opioids for
the breakthrough pain and intravenousmorphineinfu-
sion pumpsfor patient-controlled analgesia®® Intra-
peritoneal normd sdineirrigation and ingtillation of lo-
cal anaesthetics hasbeen found tobe effectivein re-
ducing thepostoperative narcotic requirement 2Alter-
natively, carbonic anhydraseinhibitors havebeen used
to prevent the formation of carbonic acid. 34 How-
ever, searchforided andgesic regimensis il on. Since
the aetiology of post operative pain following
laparoscopicliving donor nephrectomy (LDN) is multi
factorial and thereis paucity of dataon the multiple
prongtherapy inthese patients. We planned this study
to comparetheanal gesic efficacy of acombination of
orogastric acetazolamide, intrgperitoned irrigation of
normal sdinefollowed by indillation of bupivacainein
the operated renal fossaand bupivacaineinfiltration at
incision siteswith the conventional caregroup, where
only bupivecainewasinfiltrated atincison stesin the
patientsundergoing laparoscopic donor nephrectomy.
Theprimary end points of the study werepostopera-
tivepan intensity on avisual andog scaleand theinci-
denceof shoulder tip pain. The secondary end points
included the latency of therescueandgesarequest rate,
totd andgesic consumption and patient satisfaction.

M ethods

After obtaining gpprova from theingtitutiond eth-
icscommittee and writteninformed consent from the
participants, this prospective, doubleblind, random-
ized trid was conducted on eighty hedthy renal donors
of either gender, ASA |-11, aged 18-55yearsundergo-
ing laparoscopic donor nephrectomy under genera
anaesthesia from July 2005-September 2007.
During preanaesthetic evauation, the participants were
madefamiliar with 11 point visud anadogscde. (where
0 isno pain and 10isworst imaginable pain) *> We
excduded patients with pre-existing neuromuscular dis-
orders, shoulder pathology, chronic obstructive pulmo-
nary disease, doublerena artery, hypokaemia/hy-
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ponatremia/metabolic acidods, sulfonamide allergy,
diureticsor lithium thergpy, andgesicdantiemeticsintake
inthelast 12hours. Donorsundergoing removal of right
kidney or patientsin whom lgparoscopicprocedure had
to be converted to open nephrectomy werenot evalu-
aed. All theparticipants wereinstructed to fast for eight
hours prior to surgery. Premedication consisted of ord
ranitidine(150mg), metodopramide(10mg) & diazepam
(5mg) administered twohours prior to surgery.

All participantswererandomly alocated into two
groupsA & B, (n=40each group) to receiveeither of
thetwo analgesic regimens. Group A (multimodda anal-
gesiacaregroup) received orogastric acetazolamide
through Ryl€ stubesoon after theinduction of anaes-
thesia(5mg.kg* diluted in 20ml normal sdinefollowed
by 10 ml salineflushing). Powdered sachetsof 5, 10,
50and 100 mg acetazolamidewere prepared with the
help of microbalance for adequate dosing. At the
completion of surgical procedure, 15-20 ml.kg? nor-
ma sainewas used for theintrgperitoned irrigation. This
was followed by locd ingtillation of 1.5mg.kgdose of
0.5% bupivacaine in the operated renal fossa and
bupivacaine infiltration (15ml of 0.25%) at the organ
retrieval incision site and laparoscopic port sites. In
Group B (Conventiond caregroup) only bupivacaine
(15ml of 0.25%) wasinfiltrated at surgica incision sites
on the completion of procedure.

Ontheday of surgery, heart rate (HR), electro-
cardiography (ECG), arterial oxygen saturation (Sp
O,),non-invasiveblood pressure (NI1BP) and endtidal
carbon dioxide (EtCO,) were monitored continuously
and recorded a aninterva of 10 minutestill theend of
surgery. General anaesthesawas induced with intra-
venous morphinesulphate (0.15mg.kg?), sleep dose
of propofol (2 to 2.5mg.kg™?) and vecuronium
(0.1mg.kg?) to fecilitate endotrached intubation. Ana
esthesiawas maintained with Datex OhmedaAestva
5 anesthesia ventilator using 100% oxygen and
isoflurane (0.5-2%) titrated to effect. Aftertheinduc-
tion of anaesthesia, aRyl€ stubewasinserted orally
andgadtric contentswereaspirated out. Acetazolamide
5mg.kg*diluted in 10ml normal salinewas adminis-



tered through Ryl€e' stubein Group A. Thereafter, do-
nor wasshifted to the modified flank position with the
torso in a 45-degree lateral decubitus position for
transperitoned nephrectomy. Pneumoperitoneumwas
established by CO, insufflation limiting pressureto
<15mmHg. Thetotal flow of carbondioxideinsufflated
for producing pneumopertioneum wasrecorded. In-
travenous ondansetron (100ug.kg™) and intravenous
morphine 3mgwas administered half an hour before
theexpected completionof surgery in both groups. On
thecompletion of procedure, neuromuscular blockade
was reversed with intravenous neostigmine 50pg.kg*
and atropine 20ug.kg?. Patients’ were extubated on
meseting thestandard criteriafor extubationand shifted
to renal post anaesthesia care unit (PACU). An
anaesthesiologist who was not aware of the patients’
group assignmentsrecorded vitd sgns (heart rate, res-
piraory rate and non-invasive blood pressure), level
of sedation, (assessed by the Modified Observers As-
sessment of Alertness/Sedation Score (OAA/S)® and
intensity of pain (assessed by alinear Visual Analog
Scde)® forthefirst 72 hoursafter completion of sur-
gery. He recorded parietal and viscera pain at rest
(supine),on movement (sitting up from supine) and af-
ter coughing. Shoulder painwasalso evaluated. Pain
assessmentsweredoneat 30min, 2, 4, 8, 12, 24, 48
and 72 hoursafter shiftingthepaient to post anaesthe-
siacare unit. Patients wererequested to evaluate ther
overal postoperative pain management at theend of

study period.

Rescue analgesia (intravenous injection of
tramadol 1.5mg.kg™) wasgivenif VASscorewas> 3.
If thepain persisted even after 30 minutes of intrave-
noustramadol adminigtration, thesingledoseof intra-
venouspethidine 0.5-1mg.kg* was given (second res-
cue analgesic agent). Thetimefrom extubation of the
patient to the administration of first dose of rescue an-
algesic was recorded. Total dose and frequency of
administration of tramadol and pethidineduring the
postoperative period were noted. Theincidence and
severity of postoperative nausea& vomiting/retching
and thefrequency of adminidration of rescue antiemetics
weredso noted. Sideeffectsattributable tothe study

436

Indian Journal of Anaesthesia, August 2009

drugwere spedifically observed & recorded. (dlergic
reactions, drowsness, paresthesa).

Thenumber of patientsrequired for thestudy were
calculated to detect adifference of at least two pain
scdeunitsin aten point VA S. A total of 37 patticipants
were needed to detect asignificant difference between
groupswith a0.05level and 80% power in two-sided
test of hypothesis. Adjustingfor participantswho may
not completethe sudy, weenrolled 40 adultsin each
group. The demographic dataand haemodynamic pa
rameterswerecompared using independent t-test. Chi-
squaretest was used to comparethedescriptive data.
Pain scores for the different pain components were
compared usngMann Whitney ‘U’ test. The occur-
renceof postoperative emetic episodes, rescue anti-
emdic thergpy and rescueandgesic therapy wereana
lyzed withthe Chi-squaretest or the Fisher Exact test
wheregppropriate. Thestatistica andysiswasperformed
usingthe SPSSfor windowsversion 13.0. Statisticd Sg-
nificancewas defined asp = 0.05.All valueswere ex-
pressed asmean + SD, median (IQR) or number (%).

Results

Amongst eghty adultsenrolled, one patientinthe
conventional caregroup required surgica re-explora-
tion for postoperative bleeding, hence hewas excluded
from dataanalysis. Donor characteristics, perioperdive
haemodynamicvarigbles, mean EtCO, durationof pneu-
moperitoneum, duration of surgery, anaesthesiatime,
quantity of intravenousfluidsadministered intra-opera-
tively werecomparablein both the groups (Table 1).

Comparison of postoperdive parietd and viscerd
pain VAS scores at rest, during movement and on
coughingaredepicted in Fig 1 & 2. Pain evaluations
done at specifictimeintervalsof 0.5, 2, 4, 8, 12, 24,
48 and 72 hoursafter extubation reveded that parietal
pain was dominant over thevisceral and shoulder pain
in boththe groups. However theintensity of pain was
lesser on movement and coughing inmultimodal anal-
gesiagroup, especially duringthefirst 12 postopera-
tivehours. On adjusting for repeated analysisof same
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Table 1 Donor Characteristics and perioperative data. p-value < 0.05 is significant

Parameters GroupA(Mean+ SD) GroupB(Mean+SD) p Value
Age(Yrs) 419341049 42.73+9.86 0.72
Gender (M/ F) 12/28 12/27 -
Weight (Kg) 5893+001 60.23+0.91 057
BasdineHeart Rate (bpm) 845810854 83.18+1052 051
Base LineSBP (mmHg) 12445+1207 12725+1011 026
BaseLineDBP (mmHg) 7825906 7680+833 049
Carbon DioxideFlow (L) 195.30+35.132 194.33+31.762 0.89
Intra:Abdominal Pressure(mmHg) 1230+05 11.30+1.0 0.70
Duration of Pneumoperitoneum (Min) 192.88+40.73 17985+3852 014
Duration of Surgery (Min) 23660+3857 23608+3651 090
Duration of Anaesthesia (Min) 252.73+38444 255+37.50 0.70

SD-standard Deviation, SBP-Systolic blood pressure, DBP-Diastolic blood pressure, Date aremean+ SD or n
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Fig 1 Box plots of postoperative parietal pain scores at rest, during movement and on coughing. Results
are expressed in medians. The top and bottom of each box indicate 75"and 25™ percentiles and the error
bars 10" and 90" percentiles. O = outliers. # = p < 0.05.
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Fig 2 Box plots of postoperative visceral pain scores at rest, during movement and on coughing. Results
are expressed in medians. The top and bottom of each box indicate 75" and 25™ percentiles and the error
bars 10" and 90" percentiles. O = outliers. # = p < 0.05.
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variableover time, using theconservative bonferroni
correction wherep valueof lessthan 0.006 was con-
Sdered statigtically significant, wefound that at 48hr of
interval theviscerd pain a restwaslessin GroupA as
compared to the Group B.

Twelve patients (30.7%) in Group B complained
of shoulder tip pain (STP) compared to 3patients (7.5%)
inGroup A. (p=0.025). Pain also presented earlier in
conventiond caregroup (8hours) thaninthemultimoda
analgesiagroup (12 hours). Assessment of pain at 36
postoperativehoursindicated that 8(20.5%) patientsin
Group B had shoulder pain, whereasin GroupA, none
of participantscomplained of STP (p=0.025). Thepain
adso perssted upto 72hoursin Group B (fivepatients;
12.8%) as compared to group A where only two pa
tientscomplained of referred pain a 48 hours(Table2).
Themeanintengty of shoulder tippain (VAS) waslower
inGroupA comparedto GroupB at dl timeintervalsin
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the postoperative period. This differencewas statisti-
cally significant & 36 hrsand 72 hrsinthe postoperative
period (p = 0.05) (Table 3). The mean (VASin cm)
intengity of individua pain component ieparietal, vis-
ceral and shoulder tip painareshownin Fig 3.

Thetimefrom extubation to theadministration of
first dose of tramadol wassignificantly longer in Group
A (189.30+ 152.28 min versus 122.30+ 88.46 min
Group B) (p=0.045). Both frequency and total con-
sumptionof tramadol weresignificantly lessin Group A
(p=0.00). Thenumber of patientsrequiring second res-
cueandgesa, thedifferenceinthe frequency of admin-
istration and total dose of second rescue analgesiare-
quirementwas similar in both the groups. The second
rescue analgesia(intravenous pethidine) was givenin 5
patients (12.5%) of Group A versus 11 paients (27.5%)
in Group B (p=0.08). From extubation, thetimeof ad-
ministration of second analgesiawas677.00+ 185.93

Table 2 Incidence and intensity of Shoulder tip pain after laparoscopic donor nephrectomy

Pog extubation Shoulder Tip Pain Shoulder Tip Pain Scores
Time (hours) Number of patients (%) Mean VAS (S.D)

GroupA GroupB p-value GroupA GroupB p-value
05 0 0 _ 00 00 100
2 0 0 _ 00 00 100

0 0 _ 00 005(0.31) 031
8 0 1(25%) 100 033(0.9) 035(0.94) 077
12 1(25%) 0 100 045(1.01) 068(1.14) 039
24 1(25%) 3(7.6%) 035 115(1.44) 167(167) 029
K3 0 8(20.5%) 0002 063(0.97) 177Q.77) 005
48 2(5%) 6(15.3%) 015 123(1.3) 169(1.69) 006
7 0 5(12.8%) 0025 1.00(1.28) 167(1.67) 005
p-value< 0.05issignificant.
Table 3 Rescue Analgesia post LDN surgery (Mean + SD)
Variables GroupA GroupB P-value
Timeof 1% doseof first rescue analgesia(min) 189.30+ 15228 122.30+ 8846 0.045"
Total doseof tramadol (mg) 43343+ 10354 524.75+ 130.72 0.001"
Average no. of doses of tramadol 500+ 094 6.00+1.1 0.00°
Timeof administration of second analgesia(min) 677.00+ 18593 613.64+ 18983 04
Total doseof 2™ rescueanagesia (pethidine) (mg) 29+4.1 29+43 090
Second rescue analgesia: No. of patients (%) 5(12.5%) 11(27.5%) 008

*p-vdue<0.05issignificant
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Fig 3 The mean (VAS in cm) intensity of parietal,
visceral and shoulder tip pain (P 0.03) for visceral
pain in group B.

minutesin Group A and 613.64+ 189.83 minutesin
Group B (p=0.54). Thetotd dose of pethidine admin-
istered postoperatively was smilar in both the groups.
(p=0.90) (Table 3).

Theincidence of nauseawas27.5% in Group A
and 51.2% in Group B (p=0.05). In Group A,7
(17.5%) patients had vomiting, whilein Group B, 8
(20.5%) patientscomplained of vomiting inthe post-
operative period (p=0.95). Rescue antiemeticswere
givento7 patientsin Group A and 13 patientsin Group
B.No adverse effectswere noted in any of the par-
ticipantsrelated to anaesthetic interventions. All the
participantswere satisfied with the anesthetic tech-
niqueused.

Discussion

Living donor nephrectomies areroutingly being
performedfor lagt fiveyearsin our ingtitute, thus fulfill-
ingoneof thebasic criteriafor desgn of perioperative
analgesiatrials. In the present study, two groups had
similar demographic profile, perioperative hemody-
namicparametersand other intraoperativevariableslike
theduration of pneumoperitoneum, end tidal carbon
dioxide concentration, surgery and anaesthesiatime.
Asreported inthe literature® 11, the intensity of pari-
etal pain perceived wasmorethan visceral pain and
pain used to aggravate during movement and cough-
ing. However, wefound congistently lower parietal and
viscerd pain scoresand theincidence of shoulder pain
was reduced to onefourth in Group A compared to
Group B. This differencein pain scores can beattrib-
uted to the analgesicregimen used.
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Previoudy, reduction in parietd pain scoreshave
been demongtrated by locd anaestheticsinfiltrationinto
thelaparoscopic incision sites in laparoscopic chole-
cystectomy, gppendicectomy, gynecologicor urologi-
cd laparoscopy patients.>"1"1° However, theliterature
Isnotuniform on this aspect with several studiesfailing
to show asignificant effect. 22 Inasystematicreview,
Moiniche et d % found no evidence of any measurable
effect of port siteinfiltration with loca anaestheticson
postoperativepan. Inthe present study, a the comple-
tion of procedure, al the patientsrece ved bupivacaine
infiltration (15ml of 0.25%) at surgical incision/port
sites. But, Group B patients perceived significantly more
pain, even duringrest. Therewas asignificant differ-
encein median VA Son movement and coughingat 30
minutes, 4 hour, 8 hour and 12 hour of postoperative
period. Thus, trocar steinfiltration alonewasnot found
to be effective for postoperative pain management.
Another andgescmoddity usedin thetrestment group
was intraperitoned sdineirrigationfor removal of re-
sdud carbon dioxideand bupivacaineingtillation into
the operated rend fossa. It hasbeen reported that this
maneuver significantly reducespostoperative analgesic
requirements.’*182227 Recently, Boddy et al *2 con-
ducted ameta-andysisof the 24randomized controlled
tridsto establish the safety and efficacy of intraperito-
ned local anaesthesiain laparoscopic cholecystecto-
mies. Thedrugwas administered after thesurgical dis-
section infifteen tridsand in another six studies, local
anaesthetics wereinstilled both before and after the
establishment of pneumoperitoneum. Authors suggested
that local anaesthetics may be moreeffectiveif at least
someof it isinstilled beforeany surgical dissection. In
present study, significantimprovement in pain scores
was noticed in thefirst 12 hours only. Further reduc-
tion in post-lgparoscopic pain might have been achieved
by preemptive administration of loca anaesthetics. Fu-
ture studies can beconducted to establish thisfact in
laparoscpic donor nephrectomies.

Patientsin multimodal analgesiagroup also re-
celved orogastric acetazolamide'®, acarbonic anhy-
drase inhibitor which decreasesthe rate of formation
of H*ionand canretard peritoneal acidification re-



sponsible for visceral and referred pain after
laparoscopy. Harvey et al*investigated the effect of
intravenous acetazolamide (5mg.kg?!) on post
lgparoscopic cholecystectomy painand found that in-
travenousacetazolamide given just after induction of
anesthesiareducesthereferred panin theinitid post-
operativeperiod. Inapreviousstudy conductedin our
institute (Bdal etal. Persond Communication), oral
acetazolamide was administered two hours prior to
lgparoscopic cholecystectomy, incidence of STPwas
35% in thecontrol group, 15% in the acetazolamide
group and 10% in the salineirrigation group. As1V
preparation of thedrug was not avalablein Indiaand
thebioavailability of drugis 100% even after oral use®,
acetazolamide was administered viathe orogastric
route, just after theinduction of anaesthesia. Using this
technique concomitant with intraperitoneal salineirri-
gationand bupivacaineingillation reducedreferred pain
in multimodal anagesiagroup patientsto 7.5% (72
hoursobservation period) thoughtheduration of pneu-
moperitoneumwas morethan twotimesinLDN pa
tients compared to |gparoscopic cholecy stectomy sur-
gery. Thereported incidenceof shoulder tip painis 35-
63% after [gparoscopic sterilization™ and 30-45% post
laparoscopic cholecystectomy 4 212 when patients
were evaluated for 24-48 hours. Bisgaard et a ob-
served an incidence of 38-66% in first week and 21-
25 % in 4" week after laparoscopic Nissen
fundoplication.2 However, thereispaucity of dataon
theincidenceof shoulder tip pain after laparoscopic
renal surgeries. Kegpingin mind, the natureof surgery
and associated reductionin renal blood flow by pneu-
moperitoneum (which can predispose healthy renal
donors to the postoperative risk of acute renal
falure),intravenoustramadol wasused to meet addi-
tional analgesia requirements and administration
NSAID’sdrugswasavoided. Thetimeinterval for the
first dose of rescue andgesiaadministration waslonger
and total analgesic consumption was reduced in
multimoda analgesiagroup.

Though present study is not adequately powered
todetect drug-related sdeeffects, none of thepartici-
pants had adverse effects related to the study drugs
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(bupivacaine and acetazolamide). Sundaram et al ®
performed a retrospective chart review for 253
laparoscopiclivedonors. Theoverall rate of compli-
catlionsin theinvestigated serieswas 10.3%. Three of
thelr patients required reexploration for postoperative
bleeding. Inthe present study, re-explorationwasre-
quired in one of theparticipantswhereit was found
that aweck cliphad partially slipped fromagonadal
vessel. This patient was exduded from the dataanaly-
Sisbecause repest surgery potentidly confounds post-
operativepain. No other surgical complications were
noted. All thedlogratsfunctioned wellimmediatdy after
the surgery. Therewere no readmissions.

In concluson, amultimodal analgesic approach
provides better postoperative painrdief after LDN. This
incdludesacombination of orogastricacetazolamide, in-
traperitoned salineirrigation and use of bupivacainein
the operated renal fossa, pfannenstie incision and
laparoscopic port sites. Further largerandomized trials
areindicated to determinethe cogt-effectivenessand
adverse event profileof thiscombined analgesamoda-
ity inlgparoscopic donor nephrectomy surgeries.
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