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Abstract 

 

Introduction. To our knowledge, currently no consen-

sus or guidelines exist regarding perioperative and post-

operative analgesia management in renal transplant re-

cipients.  

Methods. We conducted an observational prospective 

clinical study to evaluate the analgesia management prac-

tice in kudney transplant recipients. All consecutive pa-

tients who underwent kidney transplant surgery were 

enrolled in this observational clinical study. According 

to current analgesia management practice in our insti-

tution, patients were divided in two groups: patients who 

received general anesthesia and epidural analgesia we-

re group E, and patients who received general anesthesia 

and i.v. analgesia were group G. The primary outcome 

measure in this study was VAS score and 24 h analgesia 

requirements. The second outcome measures were com-

plications and/or side effects related to analgesia treatment. 

Results. Group E had lower VAS pain score both at 

rest and on movement but only in the first 2 h, (VAS 

at rest E. 3.1±0.3 vs. G. 4.0±0.3, VAS on movement E. 

4.2±0.6 vs. G. 4.5±0.3, p<0.05). The pain score by VAS 

scale did not differ between the groups at 6 h, 12 h and 

24 h postoperatively, p=NS. Additionally, a small differ-

rence was noticed in side effects. Patients in group E had 

reported more side effects than patients in group G. 

Conclusion. The study highlighted the variety in clinical 

practice regarding anesthesiologist preferences for pain 

management in kidney transplant recipients. This eva-

luation did not show any difference between anesthetic 

techniques and clinical results. 
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Introduction 

 

In our country since 1977 kidney transplant has been 

the preferred treatment of patients with end-stage kidney 

disease [1,2]. For optimizing surgical outcome adequate 

analgesia treatment in renal transplant recipients requires 

satisfactory pain relief, maintenance of physiological 

homeostasis and minimal nephrotoxicity [1,3,4]. To 

our knowledge, currently no consensus or guidelines 

exist regarding perioperative and postoperative analgesia 

management in renal transplant [5]. A significant number 

of clinical research is investigating the analgesia mana-

gement, but the majority of these studies exclude renal 

transplant recipients [6], resulting in a limited evidence-

based analgesia management in this complex patient 

cohort [5]. Many different strategies and techniques have 

been reported in the literature [1,3]. These patients 

usually are managed with a combined general and re-

gional anesthesia. Many anesthesiologists avoid regional 

anesthesia due to concerns regarding coagulation disor-

ders in kidney disease patients. As well as use of anti-

coagulant drugs before surgery due to comorbidities 

and use of anticoagulants intraoperative and postope-

rative for improving graft survival [7]. 

 

Material and methods 

 

In our hospital, there is heterogeneity in management 

of analgesia in renal transplant recipients. Therefore, to 

provide an evidence-based management, we conducted 

an observational clinical study in order to encompass 

the entire perioperative and postoperative period and 

to generate an overview of current practice and to 

evaluate the efficacy of different analgesia regimens. 

Hospital Ethics Committee approval and patient wri-

tten informed consent were obtained before the begi-

nning of the study. Every patient who underwent open 

surgery for kidney transplant during the period of 
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January 2019 until August 2020was enrolled in the 

study. Excluded from the study were patients with any 

psychiatric disorder. The American Society of Anesthe-

siologist (ASA) score was assessed in all patients. The 

observers providing postoperative evaluation of patients 

were unaware of the type of anesthesia and analgesia 

method. According to current analgesia management 

practice in our institution, patients were divided in two 

groups: Group E (patients who received a combined 

general anesthesia and epidural analgesia) and Group 

G (patients who received only general anesthesia and 

i.v. analgesia). All patients did not eat or drink after 

midnight the night before surgery and premedication 

with Diazepam 5 mg orally was administered 2 h before 

surgery. A standard hemodynamic monitoring [electro-

cardiogram, pulse-oximetry, non-invasive blood pressu-

re] was made before induction in anesthesia. According 

to patient’s medical history, physical examination, 

medical analysis and anesthesiologist preferences, the 

analgesia technique was determined. Epidural catheter 

was placed in Group E, before induction in anesthesia. 

Patients who received epidural were in a sitting po-

sition L1-L2, epidural space was identified and with 

Touhy 18G needle and loss of resistance technique 

epidural catheter was placed. Afterwards negativity was 

confirmed with bupivacaine 0.5%-2 ml and as loading 

dose fentanyl 0.1 mcg was used. All patients were in-

duced in anesthesia according to institutional protocol 

with midazolam 1 or 2 mg, fentanyl 2-10 mcg/kg, pro-

pofol 1-2 mg/kg and atracurium 0.5 mg/kg. Volume 

guarantied/pressure controlled mechanical ventilation 

(Datex-Ohmeda Avance S-5) with PEEP 5-7 cmH2O 

and mixture of 50% oxygen/air was placed. Respirato-

ry rate and tidal volume from 6-8 ml/kg were adjusted 

according to end-expiratory CO2 (Et CO2) and arterial 

blood gas analyses. Intra-arterial line and central venous 

line with continuous invasive pressure measurements 

were placed. Anesthesia was maintained with total intra-

venous anesthesia (remifentanil 0.25-0.5 mcg/kg/min 

and propofol 0.5-1 mg/kg). Except received fentanyl 

as loading dose in the epidural catheter in E group, 

nothing else was used until the end of surgery, when 

patients were transferred to transplantation unit and the 

time for the first analgesia requirement was noted. At 

the time of analgesia requirement, in group E conti-

nuous infusion with bupivacaine 0.125% and morphine 

0.1 mg/ml was given starting with 2 ml/h. In group G 

after remifentanyl infusion was discontinued in the 

end of surgery if there was need of rescue analgesia 

fentanyl was used in 0,001 mcg/kg and patients were 

transferred to transplantation unit. The time for the first 

analgesia requirement was noted and the anesthesiologist 

and nephrologist in charge prescribed analgesics drugs.  

We observed and analyzed the following parameters: 

patient demographic data, analgesia management in 

terms of time, dose, technique, anesthesia time and sur-

gical time. Patients graded their pain on a visual linear 

analog scale (Visual Analogue Scale-VAS) of 1-10. 

VAS was noted at rest and during mobilization at 2 h, 

6 h, 12 h, and 24 h postoperatively. Time for the first 

rescue analgesic was noted and total analgesic drugs 

received during 24 h. Any complication and side effects 

related to analgesia treatment were noted as well.  

The primary outcome measure in this study was VAS 

score and 24 h analgesia requirements. The second 

outcome measures were complications and/or side 

effects related to analgesia treatment. 

Statistical analysis was performed with the statistical 

package of social science, SPSS program. Categorical 

variables were expressed as number (percentage) and 

continuous variables as mean ± standard deviation. P 

values <0.05 were considered to be statistically 

significant. 

 

Results 

 

During the study period, 24 patients were enrolled in 

the study. One patient was excluded from the analysis 

due to acute kidney rejection and one patient had 

accidental catheter removal. He was also excluded 

from the analysis. Out of 22 patients, group E (where 

combined epidural analgesia and general anesthesia 

was used) included 11 patients (50%), and group G 

(where general anesthesia and i.v. analgesia was used) 

also included 11 patients (50%) (Figure 1). None of 

group E patients received any other kind of regional 

anesthesia except epidural. Three patients in G group 

had required rescue analgesia in the end of the surgery. 

There was no significant difference in demographic 

profile and clinical data of patients between both 

groups. Only two patients from group E and one pa-

tient from group G did not undergo regular scheduled 

dialysis (Table 1). 

 
Table 1. Demographic and clinical profile 

Demographic and clinical data Group E [n=11] Group G [n=11] 

Age [years] mean±SD 40.54±16.5 37.63±15.22 

Female/Male 3/8 2/9 

ASA II/III 2/9 1/9 

Duration of surgery [minutes] 

mean±SD 
201±26 203±31 

*ASA- American society of Anesthesiologists; n = number of patients; SD-

Standard deviation 
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Fig. 1. Consolidated standards of reporting trials flow diagram 

 
Table 2. Postoperative analgesic requirements in first 24h 

Analgesia management Group E (n=11) Group G (n=11) 

TFAR (minutes) mean±SD 35±24.15 15±12.12  

EPDK total continuous infusion (h) 14±8.9  / 

No of patients received opioid analgesics  / 4 

No of patients received NSAID 1 / 

No of patients received Paracetamol 1 11 

*TFAR – Time to first analgesia requirements; n = number of patients; EPDK –

epidural catheter; NSAID – non-steroidal anti-inflammatory drug 

 

Group E had lower VAS pain score both at rest and on 

movement but only in the first 2 h (VAS at rest E. 

3.1±0.3 vs. G. 4.0±0.3, VAS on movement E. 4.2±0.6 

vs. G. 4.5±0.3) (p<0.05). The pain score by VAS sca- 

 
Table 3. Visual analog scores (VAS) on rest 

Time (h) 
Group E 

(n=11) 

Group G 

(n=11) 
P value 

2h 3.1 ± 0.3 4.0 ± 0.3 P < 0.005 

6h 2.7 ± 0.4 2.9 ± 0.5 P = NS 

12h 2.1 ± 0.6  2.0 ± 0.6 P = NS 

24h 1.9 ± 0.1 1.9 ± 0.4 P = NS 

*n = number of patients; p = significance between the 

groups; NS = non-significant 

le did not differ between groups at 6 h, 12 h and 24 h 

postoperatively (p=NS) (Table 2, Table 3, Table 4, 

Figure 2, Figure 3). 

 
Table 4. Visual analog scores (VAS) on movement 

Time (h) 
Group E 

(n=11) 

Group G 

(n=11) 
P value 

2h 4.2±0.6 5.1±0.3 P < 0.005 

6h 3.1±0.1 3.0±0.3 P = NS 

12h 2.9±0.5  3.1±0.6 P = NS 

24h 2.4±0.2 2.6±0.4 P = NS 

*n = number of patients; p = significance between the 

groups; NS = non-significant 
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            Fig. 2. Graph depicting VAS at rest 

 

 
      Fig. 3. Graph depicting VAS at movement 

 

 
   Fig. 4. Incidence of side effects in the Groups E and G 

 

The evaluation of complications and side effects 

showed the highest incidence in E group. Except from 

accidental catheter removal in one patient, who was 

excluded from the analysis, there was catheter blocka-

ge in another patient. Due to hemorrhage in the su-

rrounding tissue, the epidural catheter was preliminary 

removed on the second postoperative day after eva-

luation was finished. However, the patient had no need 

of it anymore. Nausea, vomiting and pruritus were re- 

ported most often. Even 4 patients felt nausea and vo-

miting, and 2 patients complained of pruritus. One pa-

tient complained of urinary retention and one of dry 

mouth. No other complication or side effects such as 

respiratory depression was noticed. On the other hand, 

in-group G, two out of four patients who received rescue 

analgesia with opioids had nausea and vomiting. Two 

patients reported shivering and there was no report of any 

other complication or side effects in group G (Figure 4). 
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Discussion 

 

It is difficult to quantify/assess the contribution of good 

analgesia in good outcome of kidney transplant reci-

pients. Not satisfactory analgesia, fear of possible graft 

rejection, anxiety and stress increase the risk of a sig-

nificant postoperative pain in kidney transplant reci-

pients. However, the management of analgesia should 

not compromise the graft function [8-10]. The results 

of our study indicated that epidural analgesia and i.v. 

analgesic drugs are used commonly among anesthesiolo-

gists in our institution. On the other hand, other regional 

anesthesia techniques are not a preferred choice and 

none of our patients received other kind of regional 

technique except epidural. On the contrary, there are 

many reports in the literature regarding the use of re-

gional analgesia techniques for kidney transplant reci-

pients. The most often used is transversus abdominis 

plain block. Currently no superior recommendation of 

transversus abdominis plain block over a combined 

general and epidural or general anesthesia exists [7, 

11,12]. In our evaluation, only one patient received 

NSAID. Knowing the toxicity of NSAIDS there should 

be always a suspicion in their use, especially if edema, 

hypertension, decreased GFR or increased metabolism 

degradation products (creatinine and urea) exist [13]. 

The choice for analgesia management depends on the 

characteristics including hemodynamically stability, mi-

nimal blood loss intraoperative, early mobilization, sa-

tisfactory analgesia, and lower incidence of side effects 

and complications [14]. The side effects in both groups 

were different. In group E a larger number of patients 

suffered from side effects and had complications (72%) 

compared to group G (18%), where two patients who 

were shivering, received an additional opioid analgesic 

(tramadol) and despite the use of ondansetron had 

nausea and vomiting. Similar results were presented in 

the randomized study of Bajwa et al. where epidural 

versus general anesthesia was compared for renal sur-

geries [15]. Likewise, there is no stronger evidence that 

support the use of opioids over other drugs in kidney 

impairment due to potent active metabolites negative 

feedback. Epidural analgesia is reported to be effective 

and without significant complications in a limited series 

[16]. The combination of local epidural anesthetic and 

opioids has been shown to provide reduction in post-

operative pulmonary complications following major 

abdominal surgeries [17]. Theoretically risks of epidu-

ral catheter analgesia in kidney transplant patients re-

sults from the common coagulation disorders (platelet 

dysfunction predominately), cardiovascular comorbi-

dities, fluid shifts and hypotension and reduced graft 

perfusion. Many patients are requiring postoperative 

supportive anticoagulant drugs for optimizing graft 

survival and patients with cadaveric kidney transplant 

who may suffer from acute tubular necrosis often need 

post-transplant dialysis due to good long-term outcome 

and require heparinisation [5,18]. In our observation, 

one patient had hemorrhage in the surrounding area of 

the catheter and it was removed on the second post-

operative day. Results from our analysis showed a sta-

tistical significance in attaining analgesia for the first 2 

h in favor of E group. With reference to the other time 

intervals, no statistical significance was noticed bet-

ween the groups measured by VAS scale. Patients had 

satisfactory analgesia at rest and on movement. Simi-

lar results have been reported in the literature and there 

is no consensus proposing one method over another 

[4,5,15]. One recently published study has reported be-

nefits for graft function in the kidney donor patients who 

received epidural analgesia. However, the recipients 

received only general anesthesia and the study had 

many limitations [19]. Morkane et al. stated that the 

use of paracetamol as an acute painkiller should not be 

forbidden [5]. Our study results showed that paraceta-

mol was a drug of choice for our anesthesiologist. It 

provided good analgesia and was safe to be used ex-

cept in patients who have liver dysfunction. Only four 

patients from G group required an additional opioid 

analgesia drug. It is important to say that most of the 

group G patients received only one dose of medication 

for the period of 24 h. In-group E, except in one pa-

tient, continuous infusion on epidural catheter was dis-

continued before 24 h and the patient did not ask for 

additional analgesia. We assume that this was due to 

the narrow incision in lower abdomen and superficial 

placement of the transplanted kidney. Therefore, a ques-

tion should be addressed; is invasive neuraxial epidural 

analgesia necessary in patients with end stage kidney 

disease who underwent kidney transplant surgery? De-

bates over perioperative and postoperative pain mana-

gement are evident in continental Europe, with ongoing 

discussion and investigation [20]. 

This study has a number of limitations that could be 

applied to future research. First, because this is a single-

center study, generalizability is limited. The sample was 

not randomized, and analgesia was managed according 

to the anesthesiologist in charge preferences. There is 

also lack of long postoperative follow-up to evaluate 

whether there are other late-onset complications. Num-

ber of investigated subjects is low. 

 

Conclusion 

 

The study highlighted the variety in clinical practice re-

garding anesthesiologist preferences for pain manage-

ment in kidney transplant recipients. This evaluation 

did not show any difference between anesthetic techni-

ques and clinical results. However, probably epidural 

analgesia is probably not preferred choice due to inva-

siveness in the overall low pain intensity. 

Kidney transplant recipients are a non-homogenous 

group of patients with different medical pre-transplant 
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health history and multiple comorbidities. Therefore, per-

sonalized anesthetic technique approach is recommended. 
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