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Abstract

Introduction: Laparoscopy has improved convalescence after kidney donation. In other surgical fields, enhanced recovery
protocol (ERP) has further improved postoperative convalescence. Our aim was to compare ERP with standard care after

hand-assisted laparoscopic donor nephrectomy (HALDN).

Methods: In a randomized clinical trial, 52 kidney donors were randomized to ERP (n = 26) or standard care (n = 26).
Primary outcome was the quality of life one month after surgery (measured by the Short Form-36 (SF-36) questionnaire
(dimension “role physical”)). Secondary outcomes were postoperative hospital stay, and postoperative complications.

Results: The quality of life (“role physical” dimension score) one month after HALDN surgery was 25% (SD + 6.8) in
the standard care group versus 37% (SD % 7.7) in the ERP group (P = 0.24). There were no significant difference in the
other dimension scores of the SF-26 questionnaire between the two groups at one and three months. There are also no
significant differences median hospital stay and postoperative complication rate.

Conclusions: ERP have no benefit compared with standard perioperative care after HALDN.
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Introduction

Laparoscopic surgery improved postoperative recovery,
decreased morbidity and postoperative pain, and shortened
hospital stay when compared with open donor nephrectomy,
without compromising graft function [1]. Hand-assisted lapa-
roscopic donor nephrectomy (HALDN) and pure laparoscopic
donornephrectomy are the two most widely used techniques
of donornephrectomy [2]. HALDN results in shorter ischemic
times and is the preferred method for donor nephrectomy
in our hospital. An enhanced recovery protocol (ERP) is a
multimodal approach to patient care using a combination
of several peri-operative interventions to enhance recovery
after surgery. It has been demonstrated that a ERP protocol
for laparoscopic abdominal surgery is safe and effective. ERP
combined with laparoscopic technique is associated with a
faster postoperative recovery without increasing readmission
rate and perioperative mortality [3].

However, kidney donors are no patients but healthy per-

sons in outstanding physical condition, and therefore it is not
known whether the potential benefits of ERP can be extrapo-
lated to healthy physical active kidney donors. There are lim-
ited studies of ERP in laparoscopic donornephrectomy [4,5].

Our aim was to compare ERP care with standard care in
HALDN in a randomized clinical trial.
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Patients and Methods

All adult donors were eligible for inclusion in this random-
ized clinical trial. Exclusion criteria were expected problems
with the placement of a thoracic epidural catheter, the inabil-
ity to give informed consent, use of psychopharmacological
medication, chronic use of analgesics, and use of non-steroid
anti-inflammatory drugs (NSAIDs) within five days before sur-
gery. The Charlson Comorbidity Index was calculated for each
donor to evaluate comorbidities in the two groups [6]. Do-
nors were discharged when they complied with the following
discharge criteria: 1) Adequate pain control with oral analge-
sics; 2)Absence of nausea; 3) Toleration of solid food; 4) Pas-
sage of flatus or stools; 5) Full mobilization and 6) Acceptance
of discharge by the donor. The operation in both groups was
performed under general anesthesia with propofol or vola-
tile anesthetics, fentanyl or sufentanil and a muscle relaxant.
Dexamethason 8 mg, droperidol 0.625 mg and ondansetron
as needed were used as antiemetics.

The hand-assisted laparoscopic donornephrectomy tech-
nique and the surgeon was identical in both study groups.
Written informed consent was obtained from all subjects.
The study was conducted in accordance with the principles
of the declaration of Helsinki and according to the CONSORT
statement. The independent medical ethics review board ap-
proved the study protocol. The study was registered under
NTR2080 (www.trialregister.nl).

Enhanced recovery protocol (ERP)

ERP donors were offered caloric preloading (four portions
of 200 ml carbohydrate-loaded (CHL) drinks on the eve of the
operation and two portions two hours before surgery). ERP
donors were not allowed to take preoperative sedatives. In
the operation room a thoracic epidural catheter was inserted
with 8-10 ml bupivacaine 0.25% and either 20 pg sufentanil
or 150 pg fentanyl. Postoperatively, a continuous infusion of
bupivacaine 0.125% and fentanyl 2.5-5.0 ug/ml 6-12 ml/hour
was administered combined with 1000 mg paracetamol four
times a day. At postoperative day (POD) 2 the epidural cathe-
ter was removed and 50 mg tramadol was given three times a
day in combination with paracetamol until no longer needed.
When placement of the epidural catheter failed patient con-
trolled analgesia (PCA) using morphine was given combined
with low dose of ketamine until POD 2. The urine catheter
was removed at POD 1. A minimum of two hours chair mo-
bilization is required on POD 0 and a minimum of six hours
on the following days. Full oral intake had to be 800-1000 ml
on POD 0 including two portions of CHL drinks, two liters of
oral intake on POD 1 including three portions of CHL drinks
and a normal diet on POD 2 including two grams of magne-
siumoxide. Donors were discharged on POD 3 if they met the
discharge criteria.

Standard care protocol

Standard care donors did not receive caloric preload-
ing. Preoperative sedatives were given at the eve of donor
nephrectomy. Postoperative analgesia was given by PCA us-
ing morphine which was continued until POD 2 or until the
anesthesiologist deemed unnecessary. When the PCA was

stopped 50 mg tramadol was given three times a day in com-
bination with paracetamol until it was no longer needed. The
urine catheter was removed at POD 1. On POD 0 the donors
received a clear liquid diet and mobilized at will. From POD 1
onwards donors received any preferred diet and mobilized at
will. Donors were discharged when they met the discharge
criteria.

Primary and secondary outcomes

The quality of life measured with the Short Form-36 (SF-
36) questionnaire was used as primary outcome [7]. The SF-
36 constitute eight dimension scores. The dimension scores
are physical functioning, role physical (role limitations due to
physical health problems), bodily pain, general health percep-
tion, vitality, social functioning, role emotional (role limita-
tions due to emotional problems), and mental health. In our
earlier studies we used the SF-36 questionnaire to study qual-
ity of life aspects after the operation, and we demonstrated
that the dimension score “physical functioning” was the low-
est at one week after the operation [8]. This dimension score
is a numeric value of the physical functioning capacity at the
moment the questionnaire is filled out. The primary outcome
as defined in our protocol was the dimension score “physical
functioning” at 1 week after the operation.

However, due to unfortunate error in our patient mail-
ing list to the donors the first SF questionnaire was filled in 4
weeks after the operation. So we were not able to calculate
any SF-36 scores at 1 week after the operation. However, in
our earlier study we also demonstrated that the operation
had significant effect on the dimension score “role physical”.
This dimension “role physical” evaluates the physical health
problems within the whole first 4 weeks after the operation.
Therefore we used this as our “alternative” primary outcome.

Secondary outcomes were postopertaive pain, postop-
erative hospital stay, and postoperative complications (Cla-
vien-Dindo classification Grade | or higher). The Multidimen-
sional Fatigue Inventory-20 (MFI-20) was used to evaluate fa-
tigue. Donors were also questioned on the amount of recov-
ered activity at home and at work. The questionnaires were
scored preoperatively and postoperatively after one and
three months. The post-operative pain was measured with a
0 to 10 scale (VAS) in rest and exertion was analyzed on post-
operatieve day 1 to 3. Follow-up was at least three months.

Randomization

Randomization was done by means of an Internet block
randomization module after informed consent was obtained
at the outpatient department. Blinding was not performed,
but there were strict written protocols on the ward for both
groups and both nursing and medical staff had been exten-
sively trained to execute both treatment protocols.

Statistical analysis and sample size calculation

The initial primary endpoint was the dimension “physical
functioning” measured by the SF-36 questionnaire one week
after surgery. A 20-point difference was considered clinical-
ly significant. The 20-point cut-off is generally used for clin-
ical significance. Considering a standard deviation (SD) of 25
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Figure 1: Study flowchart. Fast track = ERP.
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it was calculated that with a power of 80% and a two-sided
alpha of 0.05, 26 donors per group were needed. With hos-
pital stay as secondary outcome 21 donors per group were
needed to detect a one-day reduction of hospital stay. Treat-
ment groups were compared with the x? test for dichotomous
outcomes and the Mann-Whitney U test for continuous vari-
ables. A two-sided P value < 0.05 was considered statistically
significant. Statistical analyses were performed using SPSS for
Windows version 16 (SPSS Inc. Chicago, IL).

Results

In 35 months 124 adult donors were eligible for inclusion
and eventually a total of 52 donors (26 per group) were in-
cluded in the analysis (Figure 1). There were no cross-overs
between the groups. Baseline characteristics (including co-
morbidities) did not differ significantly between both groups

(Table 1). One ERP donor postoperatively received PCA after
failed placement of a thoracic epidural catheter. The adher-
ence of the ERP donors to the different items of the ERP pro-
tocol are listed in Table 2.

IH

The “role physical” dimension score one month after
HALDN surgery (the “alternative” primary outcome) was 25%
(SD + 6.8) in the standard care group versus 37% (SD £ 7.7) in
the ERP group (P = 0.24). Our “initial” primary outcome the
“physical functioning” dimension score not at 1 week but at
1 month after HALDN surgery was 73% (SD + 2.6) in the stan-
dard care group versus 75% (SD + 3.0) in the ERP group (P =
0.43). There were also no significant difference in the other
dimension scores of the SF-26 questionnaire between the
two groups at one and three months.

The postoperative outcomes are presented in Table 3.
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Table 1: Baseline characteristics of donors and surgical aspects.

Standard care (n = 26) ERP (n=26) P value

Age in years, mean (+SD) 54 (+11) 55 (+10) 0.73
Female sex 17 15 0.57
Body mass index in kg/m?, mean (£SD) 26 (£3) 26 (£3) 0.91
Smoking 3 5 0.44
Family related donation 10 16 0.10
Charlson Comorbidity Index score

0-1 18 15 0.39
2 5 9 0.21
3 3 2 0.64
Left sided nephrectomy 20 16 0.23
Operating time in minutes, median (IQR) 146 (134-168) 143 (128-152) 0.63
Blood loss in ml, median (IQR) 30 (20-50) 30 (28-50) 0.43

SD = standard deviation, IQR = interquartile rang

Table 2: Adherence to ERP protocol.

Standard care ERP P value
(n=26) (n=26)
CHL intake
800 ml on eve before surgery 0 21
400 ml 2 hours before surgery 0 25
400 ml on POD 1 0 22
No preoperative sedatives 5 22 0.045
Thoracic epidural analgesia 0 25
Patient controlled analgesia 24 1
Postoperative mobilization
At least 2 hours on POD 0 4 14 0.003
At least 6 hours on POD 1 8 21 <0.001
At least 6 hours on POD 2 15 23 <0.001
At least 6 hours on POD 3 19 24 0.23
Urine catheter removed on POD 1 15 17 0.54
Normal diet on POD 2 19 26 0.06

CHL = Carbohydrate loaded drink; POD = Postoperative day

Table 3: Postoperative outcomes.

Standard care (n = 26) ERP (n = 26) P value

Postoperative complications 1 1

(Grade | Clavien-Dindo classification)

Hospital stay in days, median (IQR) 4 (3-4) 3(3-4) 0.63
Able to work after 1 month 5 4 0.82
Able to work after 3 months 14 18 0.11
Perception of recovery score (0-100)

After 1 month (mean % SD) 64 + 19 71+ 21 0.11
After 3 months (mean +SD) 84 +18 89+14 0.28

POD = Postoperative day; IQR = Inter quartile range; SD = Standard deviation
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Figure 2: Postoperative pain in rest (upper) and dynamic pain (lower) as measured by the VAS for pain (mean + 2x SEM) on post-
operative day 1,2,3. Asterisks indicate a significant difference between both study groups. Fast track = ERP.

There no readmission in both groups. One donor in the stan-
dard care group developed an ileus that was conservatively
treated, and one donor in the ERP group developed post-
operative migraine. Both were grade | complications in the
Clavien-Dindo classification. There were no grade Il or higher
complications. There are no significant differences in the MFI-
20 survey, median hospital stay, working ability, recovery
perception and postoperative complication rate between the
two groups at the different time points.

The pain VAS of both groups of the first 3 postoperative
days are shown in Figure 2. Postoperative pain scores were
significantly lower in the ERP group on POD 1 in rest and dy-
namic pain (respectively, P = 0.005 and P = 0.001). However,
on POD 3 ERP donors had significantly more pain in rest (P =
0.032).

Discussion

Unfortunately our first post-operative quality of life data
(SF-36) are after 1 month after the operation and therefore
we could not analyze our initial primary endpoint which was
the dimension score physical functioning 1 week after the
operation. At one and three months after the operation we
could not find any significant effect of the ERP over standard
care after kidney donation. In addition our randomized con-
trolled trial did not show a significant difference in hospital
stay, working ability and perception of recovery at 1 and 3
months after the operation. Besides removal of the urine

catheter at POD 1 there was a good adherence to the differ-
ent items of the ERP protocol in our study.

In theory there could be a significant effect of ERP in
HALDN compared with standard care but this eventual differ-
ence is gone after 1 month.

Many kidney donors are very well informed about the
complete procedure and what the expectations are, even
before they see a doctor for the first time. They know what
can be expected after the operation and that can potentially
influence the recovery as well. The good physical and psycho-
logical status of kidney donors, as demonstrated in our Charl-
son Comorbidity Index results, might be the reason why the
ERP did not show improved convalescence or shorter hospital
stay after HALDN in our study. Our results are comparable
with those of the recent study of Ricotta, et al. [5].

The use of epidural anesthesia in our study significant-
ly reduced pain on the first postoperative day. The epidural
anesthesia was stopped on postoperative day 2. Hereafter,
ERP donors reported significantly more pain than standard
care donors on postoperative 3. It is hypothesized that this
increased experience of pain was due to an increased percep-
tion of pain after cessation of the epidural catheter. However,
pain scores in both groups were relatively low. Therefore, it
is questionable if these results have clinical significance. The
complication rate was comparable between both groups.
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In the recent study of Brown et al. there was also no dif-
ference in pain scores and postoperative complications after
a ERP in laparoscopic donornephrectomy [4].

Post-operative fatigue lasting for weeks is a well known
side effect after kidney donation. To investigate the potential
effect of a ERP on the post-operative fatigue we included the
MFI-20 questionaire. However, we could not detect any sig-
nificant difference between both study groups.

Other limitations of this study were the lack of blinding.
The differences in protocol elements could not be blinded
since the same medical and nursing staff treated both donor
groups. Strict adherence to the written protocol was used to
limit the lack of blinding effect as much as possible. The small
sample size could be the reason for non-significant results.
However, the number of included donors was the minimum
according to the sample size calculations. Increasing the num-
ber of patients could probably detect smaller differences but
those differences would not be clinical significant.

In conclusion, a ERP program did not show a significant-
ly enhanced recovery at 1 and 3 months after HALDN when
compared with standard perioperative care.
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