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Abstract

Background: Pain has a wide spectrum of effects on the body and inadequately controlled postoperative pain may have harmful
physiologic and psychological consequences and increase morbidity. In addition, opioid anesthetic agents in high doses can blunt
endocrine and metabolic responses following surgery and are associated with side effects including dizziness, nausea, vomiting,
constipation, and respiratory depression.

Objectives: The current study aimed to investigate if unilateral ultrasound-guided transverse abdominal plane block (TAP-block)
could reduce pain and postoperative use of patient requested analgesics following nephrectomy compared to local injection of the
same ropivacaine dose in the surgical wound.

Patients and Methods: Retrospective chart reviews were performed in 42 consecutive patients who received TAP-block in conjunc-
tion with nephrectomy from November 2013 to August 2014 (group A). For comparison, data were used from 40 other nephrectomy
patients registered as part of a previous study (group B). In this group the patients had received local ropivacaine injection in the
surgical wound. On univariate analyses, the groups were compared by t-test and the Fisher exact test. Multivariate analyses were
conducted by multiple linear regression.

Results: Mean surgical time was 162 minutes in group A and 92 minutes in group B (P < 0.0001). The means of visual analogue scale
(VAS) were 3.05 and 1.55 in A and B groups, respectively (P = 0.001). The means of morphine consumption were 5.2 mg and 5.9 mg in
groups A and B, respectively (P = 0.58); while the means of sufentanil use were 9.8 ;4g and 6.0 ug in groups A and B, respectively (P
=0.06). When controlling for age, tumor size and American society of anesthesiologists classification (ASA) score on multivariate
analysis, TAP-block was associated with a significant increase in VAS (+1.4 [95% CI, 0.6 - 2.3], P=0.001) and sufentanil use (+6.2 11g [95%
Cl,2.3-10.2],P=0.003). There was no difference in morphine use on multivariate analysis (P = 0.99).

Conclusions: TAP-block in conjunction with laparoscopic nephrectomy did not reduce pain or opioid consumption. On the con-

trary, it seemed to prolong surgical time.
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1. Background

Pain has a wide spectrum of effects on the body and in-
adequately controlled postoperative pain may have harm-
ful physiologic and psychological consequences, which
may increase morbidity (1, 2). In addition, opioid anes-
thetic agents in high doses can blunt endocrine and
metabolic responses following surgery and are associated
with side effects including dizziness, nausea, vomiting,
constipation, and respiratory depression (3, 4).

Ultrasound-guided transversus abdominis plane (TAP)
block is a relatively new technique to infiltrate regional
anesthesia in which local routine anesthetics are injected
between the internal oblique and transverse abdominal
muscles (Figure 1). The purpose is to provide analgesia to
the parietal peritoneum as well as the skin and muscles of
the anterior abdominal wall (5). In general, the method
has shown promising results in abdominal surgery. How-

ever, studies comparing the method to other forms of lo-
cal anesthetics are scarce (6). Specifically, only two studies
investigated TAP-block in conjunction with nephrectomy
(7, 8). These are both well designed randomized trials, but
none of them included an active control group. Thus it is
unknown if TAP-block confers an advantage over routine
wound infiltration with local anesthetics in this patient

group.

2. Objectives

The current study aimed to investigate if the single
point unilateral ultrasound-guided TAP-block could re-
duce pain and use of opioids in the postoperative care unit
following radical nephrectomy compared to routine infil-
tration of local anesthetics in the subfascial area at the site
of surgical incisions.
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Figure 1. Ultrasound Representation of the Abdominal Wall Muscles and Needle Insertion to Accomplish a Transversus Abdominis Plane Block

3. Patients and Methods

Data were collected retrospectively from the electronic
medical records of 42 consecutive patients who received
ultrasound guided TAP-block in conjunction with a rad-
ical nephrectomy from November 2013 to August 2014
(group A). Forty patients who participated in another study
aimed at reducing the postoperative hospital stay fol-
lowing radical nephrectomy (ClinicalTrials.gov identifier:
NCT02295982) and received wound infiltration with local
anesthetics served as a control group (group B). All patients
underwent surgery at the department of urology, Roskilde
hospital.

Preoperative analgesics in the form of Gabapentine®
600 mg, acetaminophen 1330 mg, and dexamethasone 8

mg were administered two hours before surgery. Unilat-
eral single point TAP-block was performed immediately
prior to radical nephrectomy by ultrasound guided injec-
tion of 20 mL of 7.5% ropivacaine through a 50 or 80-mm
needle (SonoPlex Stim cannula®, Pajunk, GmbH, Germany)
by the same two anesthesiologists or under their supervi-
sion. Twenty milliliters of 7.5% ropivacaine was adminis-
tered as wound infiltration anesthetics in group B. Age, tu-
mor size, American society of anesthesiologists’ physical
status (ASA) score and surgical time were recorded for all
patients. Visual analogue scale score for pain (VAS) was col-
lected one hour after admission to the postoperative care
unitand the total amounts of opioids administered during
the first postoperative hour were recorded.
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On univariate analyses, continuous variables were
compared by the unpaired t-test; while categorical vari-
ables were compared with the Fisher exact test. Multivari-
ate analyses controlling for age, tumor size and ASA score
were conducted by multiple linear regression and multi-
ple logistic regression, respectively. The surgical time was
not included in the multivariate analyses as a significant
increase was caused by the TAP-block administration itself.
Statistical analyses were conducted using SAS version 9.2
(institute Inc. Cary, NC, USA). The study was approved by
the Danish data protection agency in accordance with Dan-
ish law (SN-43-2012).

4. Results

There were no significant differences in age (P = 0.434)
or tumor size (P = 0.218) between the groups. However, the
ASA score was higher in group A (P = 0.029) (Table 1). No
patients suffered major complications from the TAP-block
administration as assessed by the Clavien Dindo classifica-
tion (9).

The mean surgical time was 162 minutes in group Aand
92 minutes in group B (P < 0.0001) (Figure 2). The mean
of VAS was 3.05 [95% CI, (2.39 - 3.70), SE 0.325] in group A
and 1.55 [95% CI, (.99 - 2.11), SE, 0.275] in group B (P = 0.001)
(Figure 3). The means of morphine consumption were 5.2
mg and 5.9 mg in groups A and B, respectively (P = 0.58),
while the means of sufentanil use were 9.8 g and 6.0 ug
in the 2 groups A and B, respectively (P =0.06).

Figure 2. Distribution of Surgery Time Between Groups Aand B
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When controlling for age, tumor size, and ASA score on
multivariate analyses, TAP-block was associated with a sig-
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Figure 3. Distribution of VAS-Score Between Groups A and B

nificant increase in VAS (+1.4 [95% CI, 0.6 - 2.3], P = 0.001)
and sufentanil use (+6.2 ug [95% CI, 2.3 -10.2], P = 0.003).
There was no difference in morphine use on multivariate
analysis (P =0.99).

5. Discussion

According to a Cochrane review published in 2010, TAP-
blockresulted in a significantly smaller morphine require-
ment in the first 48 postoperative hours compared with no
TAP-block or saline placebo (mean difference-28.50,95% CI,
-38.92 to -18.08) while it reduced pain at rest in 2/3 studies.
However, the authors concluded that there was only lim-
ited evidence to support the use of TAP-block and that fur-
ther studies comparing TAP-block to other local analgesic
approaches were needed. Moreover, none of the individual
studies had looked at patients undergoing nephrectomy.

Since the publication of the Cochrane review, an abun-
dance of TAP-block studies have appeared and its effective-
ness compared to placebo has been confirmed (10). In ad-
dition, a number of studies have compared the method
to other forms of local anesthetics. Some of these have
pointed to an advantage of TAP-block over wound site in-
filtration after gynecological procedures and hernia re-
pair in children (11, 12). Meanwhile other studies suggest
that wound site infiltration is either superior or at least
equivalent to the more complicated TAP-block in gyneco-
logic laparoscopy, gastric-bypass surgery, inguinal hernia
repair, laparoscopic cholecystectomy and after open radi-
cal prostatectomy (13-15).

However, to date only two studies have investigated
TAP-block in conjunction with nephrectomy, both utiliz-
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Table 1. Demographic and Perioperative Outcome After Nephrectomy

Mean + SE 95% Confidence Interval for Mean PValue
Lower Bound Upper Bound

Age
A 6121+ 2.237 56.70 65.73 0.434%
B 59.25 £ 1.018 57.19 6131

VAS scale
A 3.054 0325 239 370 0.001°
B 155 £ 0.275 0.99 211

ASA
A 214 + 0.094 1.95 233 0.029°
B 1.90 £ 0.070 176 204

Tumor size, mm
A 57.89 £ 3.850 50.09 65.69 0.218°
B 64.63 £ 3.818 56.90 72.35

OP-Time, min
A 162.43 1 8.594 145.07 179.79 < 0.001°
B 92.10 +5.629 80.71 103.49

Morphine, mg
A 5.24 4 0.702 3.82 6.65 0.581°
B 5.93 +1.033 3.84 8.01

Sufentanil, g
A 9.76 +1.465 6.80 12.72 0.057°
B 6.00 £1.268 3.43 8.57

Abbreviations: ASA, American society of anesthesiologists’ physical status; OP-Time, surgery time in minutes; Vas, visual analogue scale score for pain.

P> 0.05 is non-significant.
Pp< 0.05is significant.

ing a placebo control group (7, 8). In the first study by
Hosgood et al. (7), the authors found that single site TAP-
block with bupivacaine (0.375%) incurred a reduction in
early morphine use (up to six hours after surgery, P=0.015)
but not in overall morphine use (P=0.771) when compared
to saline TAP-block injection. Meanwhile the method re-
sulted in significantly less pain on postoperative days one
(P=0.003) and two (P = 0.031). Likewise, the second study
by Parikh et al. (8), found that ultrasound guided bupiva-
caine TAP-block at the end of surgery reduced postopera-
tive tramadol consumption compared to saline injection
(P< 0.05). Italso reduced the VAS score up to 12 hours post-
operatively with the largest benefit observed at 30 minutes
after the surgery (0.77 vs. 3.23,P < 0.05).

The current study is the first to compare the effects
of preoperative TAP-block to wound infiltration with lo-
cal anesthetics. Considering the relative success with TAP-
block reported in the literature the current study results

were somewhat disappointing. Thus, unilateral TAP-block
seemed inferior to local wound infiltration. In spite of
these disappointing results, it should be noted that TAP-
block is not an insufficient pain killer per say as the mean
VAS score was still relatively low and as most of the patients
undergoing nephrectomy in the current study were kept
under the critical pain level. In addition, it is important to
consider the possibility of other TAP-block protocols. The
current study used unilateral single point TAP-block im-
mediately prior to surgery. Meanwhile, bilateral dual TAP-
block in the postoperative care unit has previously shown
to reduce pain and opioid use (16). While it seems some-
what illogical that bilateral TAP-block would in itself im-
prove pain control after a unilateral procedure, the timing
of the administration may be crucial. Thus, the half-life
of ropivacaine is approximately two hours. Although the
same drug was used in the control group, the mean sur-
gical time of 162 minutes in group A could mean that the
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effects had begun to wear off in the current study, mean-
ing that postoperative TAP-block administration may be
the optimal choice. Likewise, it is possible that other drugs
may be better suited for TAP-block and it is suggested that
the addition of other drugs such as dexamethasone (17,
18), hyaluronidase, and epinephrine may enhance the anal-
gesic effects. In any case, more research is clearly needed to
establish the optimal drug regimen.

As an additional finding, the current study noted that
the operation time was significantly increased due to the
time spent on the TAP-block administration. This factor is
not well described in the literature and, although the ad-
ministration time may decrease with experience, it is cer-
tainly worth more attention in future studies. The current
study did not find any other adverse effects of TAP-block
and generally, few side effects of TAP-block were cited in
the literature. However, potentially toxic blood concentra-
tions of ropivacaine are found in the patients’ blood fol-
lowing the procedure and seizures were reported (19, 20).

The most important limitation of the current study
was that it only recorded pain and morphine consump-
tion for the first postoperative hour. However, based on
the preceding nephrectomy studies the benefits are un-
likely to improve over time. Other limitations include
the retrospective nature of the study and the fact that the
control group was derived from another study aimed at
reducing the postoperative hospital stay following radi-
cal nephrectomy. However, when controlling the possi-
ble confounders on multivariate analyses, the differences
between the groups were only attenuated. Small sample
size is another limitation of this study. Although there
may be unrecognized confounding factors, it is therefore
unlikely that the administration of unilateral single point
TAP-block is superior to wound infiltration with local anes-
thetics in the early postoperative phase as hypothesized.
Certainly, the current study findings do not justify the in-
creased surgical time and potential risk of seizures with
TAP-block.

The current study did not show a benefit of single
point unilateral TAP-block compared to routine wound
infiltration with local anesthetics in the early postopera-
tive phase. Thus, the method cannot be recommended
based on the obtained results. Based on the literature as a
whole, TAP-block in conjunction with nephrectomy should
be considered experimental at this stage. In future studies,
it is important to consider alternative TAP-block protocols
in order to secure optimal results.
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