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Introduction

LC is the technique of  choice for removal of  gallbladder with be-
nign pathology. Rapid improvements in surgical and anaesthetic 
techniques coupled with advancements in instrumentation and 

optics has now made LC a standard day case procedure [1]. Brit-
ish Association of  Day Surgery (BADS) believes a day case rate 
of  60% is achievable for LC by most hospitals [2]. Despite the ad-
vances, considerable variation still remains across various centres 
in United Kingdom. National average DCLC rate for England 
was reported to be 16% in a recent study [3].

Many clinical concerns remain unaddressed preventing a more 
widespread adoption of  DCLC. Of  these, post-operative pain 
and nausea remains a challenging issue, limiting the success of  
same day discharge. 

TAP block, first described in 2001 [4] is an effective adjunct to 
post-operative analgesia especially following lower abdominal in-
cisions [5]. The technique has been used previously to provide 
analgesia following DCLC with mixed results [6-9]. Reduced pain 
could potentially translate into low opiate requirements and hence 
reduced sedation and opiate induced nausea and vomiting. 

Materials and Methods

Participants and Inclusion Criteria

All patients deemed suitable for DCLC in an established day sur-
gery unit at the author’s institution were enrolled in the study. For 
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the purpose of  study DCLC was defined as admission and dis-
charge between 8am and 8pm. Patients were deemed suitable for 
day surgery if  they met the day surgery criteria as outlined by the 
BADS [2]. These included patients with ASA I, II and III (stable) 
with good social support. Age and BMI alone were not consid-
ered as an exclusion criterion provided patients were stable with 
reasonable exercise tolerance. Patients were counselled for the 
procedure and same day discharge (before 8pm) both in the clinic 
and during consenting. Informed consent was obtained regarding 
the surgical procedure and post-operative analgesia. All patients 
came mentally prepared for same day discharge. Ethics approval 
for the study was obtained from the hospital ethics committee.

TAP block

Patients were randomised (in blocks of  5) to receive a TAP block 
(intervention group) or No TAP block (control group) along with 
LC. The TAP block was administered bilaterally by a single con-
sultant anaesthetist using landmark-based ‘double pop’ technique. 
A total of  20 ml of  0.25% bupivacaine was used on each side. All 
patients also received 20 ml of  0.25% bupivacaine infiltration at 
the laparoscopic port sites prior to port insertion. The patients 
and the day surgery recovery staff  were blinded to the interven-
tion and the control groups.

Operative Technique

Standard anaesthetic techniques were used along with a laryngeal 
mask airway (LMA). At induction patients received 5-10 mgs of  
titrated morphine along with 100 mcg of  Fentanyl and Ondan-
setron. Nasogastric tubes were avoided and antibiotics were only 
used if  biliary spill was encountered during the procedure. All 
operations were conducted by the same team of  two surgeons 
on a morning day surgery list, using standard 3 port open Hason 
access (1x10mm and 2x5mm ports). A low pressure pneumo-per-
itoneum using 10-12 mmHg of  carbon dioxide was used through-
out the study.

Post-operative Care

Standardised post-operative analgesia and anti-emetics were pre-
scribed to all patients. These included Acetaminophen 1g/6h, 
Codeine 60mg/6h and Ondansetron 4mg/8h. Diclofenac and 
Morphine was used for break through pain. Early mobilisation 
by a dedicated nursing team in the recovery was the corner stone 
of  post-operative care. All patients were planned to be discharged 
from the day surgery recovery unit before 8pm.

Outcome Measures

The primary outcome measure for the study was comparison of  
post-operative pain with and without TAP block as part of  a bal-
anced anaesthetic regimen. Secondary outcome measures includ-
ed post-operative nausea/vomiting scores, sedation scores, length 
of  post-operative hospital stay, complication rates, re-admission 
rates and overall patient satisfaction scores.

Post-operative data was collected prospectively by recovery nurs-
es using a structured proforma. Pain, nausea and sedation were 
scored and recorded in recovery at 2h, 4h, time of  discharge and 
24h post-operatively. Patients rated their pain on a 10 point oral 
response scale, whilst post-operative nausea, vomiting (PONV) 
and sedation were scored using a three point scale (0-3). Since 
all patients were operated as day cases, 24h scores were recorded 
telephonically which also served as a safety net ensuring expected 
recovery at home. Student’s t test was used to calculate any statisti-
cal significance between the two groups.

Results

Patient demographics (Table I)

A total of  53 patients underwent DCLC for symptomatic gall 
stone disease under the care of  a single surgical team between 
May 2011 and April 2013. Of  these 26 were in the TAP group 
and 27 in the No TAP group. Overall sex ratio was 13 males to 
40 females (1:3) with an average age of  47.7 years (range 18-81 
years). A total of  33 patients were ASA I, 16 patients were ASA II 
and one patient was ASA III (stable). Other vital parameters for 
the group as a whole included an average body weight of  76.1 kg 
(range 54.2 – 101 kg) with a mean BMI of  27.8 (range 19-40). The 
mean operative time for the LC was 41.7 minutes (range 20-120 
minutes). The demographic details for both the groups (TAP and 
NO TAP) are shown in Table I. As evident, both the groups were 
well matched with no statistically significant difference in any of  
the demographic parameters.

Post-operative pain scores (Table II)

The pain scores for the group as a whole (on a VAS of  0-10) 
was recorded as 3.8 (range 0-8) at 2h post-operatively which re-
duced to 2.10 (range 0-7) on discharge and 2.67 (range 0-7) at 24h 
respectively. The post-operative pain scores for both the groups 
(TAP and No TAP) are shown in Table II. The results did not 

Table 1. Patient demographics.

Overall TAP (n=26) No TAP (n=27) P values
Male: Female 13:40 6:20 7:20 0.810

Mean Age (years) 47.7 (18-81) 47.7 (18-81) 47.7 (19-79) 0.993
Number of  cases 53 26 27

Mean Op. time (mins) 41.7 (20-120) 43.2 (20-75) 40.2 (20-120) 0.53
ASA I 33 15 18
ASA II 16 9 7 0.486
ASA III 1 0 1

Mean Weight (Kg) 76.1 (54.2-101) 74.8(54.2-90.5) 77 (56-101) 0.578
Mean BMI 27.8 (19-40) 27 (21-37) 28.4 (19-40) 0.345
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show any statistically significant difference in the pain scores for 
the two groups. Interestingly the pain scores were consistently 
higher the following morning than at discharge, perhaps indicat-
ing wearing off  of  the local anaesthetic effect at port sites which 
was common to both the groups.

Post-operative nausea and sedation scores (Table III)

The post-operative nausea and sedation scores were extremely 
low with no meaningful differences between the two groups.

Post-operative clinical outcomes (Table IV)

Mean post-operative stay for the group as a whole was 6.12h 
(range of  4-22 hrs). This varied between 5.86h (4-8h) for the TAP 
group and 6.38h (5-22h) for the No TAP group respectively (Ta-
ble IV). Statistically this difference was not significant (p=0.482). 
One patient in the No TAP group was converted to open due to 
bleeding. Overall three patients had delayed discharge (after 8pm):  

TAP group - 2 (urinary retention-1, unexplained hypotension-1) 
and No TAP group - 1 (social reasons). Overall combined com-
plication rate for both the groups was 11% (6 out of  53). These 
included: TAP group-3 (retention urine-2, unexplained hypoten-
sion-1), No TAP group-3 (conversion to open for bleeding-1, 
umbilical port site infection-2). There was no statistical difference 
in the complication rates between the two groups. No patient re-
quired re-admission following discharge from the hospital.

Patient Satisfaction Scores

High patient satisfaction scores were reported for both the 
groups. Overall 42 patients described this as very satisfied (21 in 
each group), 9 patients as satisfied (TAP-5, No TAP-4) and one 
patient as neutral (No TAP group). One patient in the No TAP 
group was un-satisfied with the overall care. These scores were 
statistically not significant.

Discussion
Table 2. Post-operative pain scores.

Time post operation Overall pain score (range) TAP (range) No TAP (range) P values
2h 3.81 (0-8) 3.65 (0-8) 3.95 (0-8) 0.683
4h 2.69 (0-7) 2.38 (0-6) 3.0 (0-7) 0.339

Discharge 2.10 (0-7) 1.96 (0-6) 2.24 (0-7) 0.539
Post-op Day 1 2.67 (0-7) 2.88 (0-6) 2.44 (0-6) 0.491

 Pain measured on a 10 point oral response scale (0=no pain, 10=severe pain)

Table 3. Post-operative nausea and sedation scores.

Nausea Overall score (range) TAP No TAP P values
2h 0.65 (0-3) 0.54 (0-3) 0.77 (0-2) 0.177
4h 0.29 (0-2) 0.27 (0-2) 0.31 (0-2) 1.000

Discharge 0.16 (0-1) 0.12 (0-1) 0.20 (0-1) 0.465
Post-op day 1 0.19 (0-3) 0.15 (0-3) 0.23 (0-2) 0.404

Sedation
2h 0.92 (0-3) 0.92 (0-3) 0.92 (0-2) 1.000
4h 0.46 (0-2) 0.46 (0-2) 0.46 (0-2) 0.953

Discharge 0.16 (0-3) 0.12 (0-1) 0.20 (0-3) 0.834
Post-op day 1 0.15 (0-2) 0.15 (0-2) 0.15 (0-2) 1.000

Post-op nausea and vomiting (0=none, 1=mild, 2=moderate, 3=severe)
Sedation (0=awake and alert, 1=quietly awake, 2=asleep but arousable, 3=deep sleep)

Table 4. Hospital Stay, complications and re-admissions.

Overall TAP (n=26) No TAP (n=27) P value
Mean post-op stay (h) 6.12 (4-22) 5.86 (4-8) 6.38 (5-22) 0.482

Complications 6 (11%) 3 3
Conversion to open 1 0 1

Unexplained hypotension 1 1 0
Urinary retention 2 2 0
Port site infection 2 0 2
Delayed discharge 3 2 1

Readmissions 0 0 0
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Ever since its first description in 2001, TAP block has been used 
increasingly to relieve pain associated with anterior abdominal 
wall incisions. A recent review [5] and meta-analysis [10] has re-
ported the technique to be an effective adjunct to multi modal 
post-operative analgesia following a range of  abdominal surgical 
procedures.

The TAP block technique has evolved immensely since its origi-
nal description of  landmark-based ‘double pop’ approach [4] to 
an ultra-sound guided TAP block [11] and recently laparoscopic 
guided TAP block [12]. More recently the technique has been fur-
ther modified to combine the benefits of  ultra-sound and lapa-
roscopic guidance [13]. These measures are likely to improve the 
accuracy of  the drug delivery into the neuro-vascular plane (TAP) 
and hence its effectiveness. 

Efficacy of  TAP block in relieving post-operative pain following 
lower abdominal procedures such as gynaecological procedures 
including caesarean section, colo-rectal surgery, abdominoplasty 
and open appendecectomy is now well established [5, 10, 14] 
However its analgesic role in upper abdominal procedures includ-
ing LC remains debatable [15]. The present study failed to show 
any significant improvement in terms of  post-operative pain, nau-
sea, sedation or overall hospital stay following DCLC with TAP 
block.

Current review of  literature reveals 4 published trials assessing the 
role of  TAP block with LC. The first RCT [7] (Randomised con-
trolled trial) was reported in 2009 and included 42 patients ran-
domised into TAP and No TAP block groups. The study revealed 
significant reduction in intra-operative Sufentanil requirements 
(p<0.01) along with reduced use of  morphine post-operatively 
in the recovery room (p<0.05) and at 24 h (p<0.05). PCA (pa-
tient controlled analgesia) was used routinely for post-operative 
pain relief  which is rather unusual and pain scores were not as-
sessed in the study. Interestingly all the laparoscopic port sites 
were sub-umbilical which would be rather un-conventional and 
perhaps could enhance the benefit of  TAP block in the interven-
tion group.

Another RCT [8] from 2010 reported 54 patients randomised into 
three groups. These included two groups with TAP block with 
0.25% and 0.5% bupivacaine respectively along with a control 
arm with No TAP block. Study failed to show any significant dif-
ference between the two intervention groups receiving the TAP 
block (0.25% Vs 0.5% bupivacaine). Statistically significant reduc-
tion in ketorolac (p<0.001) and fentanyl (p<0.05) usage was noted 
with TAP groups when compared to no TAP group. Pain scores 
were also reduced in the TAP groups over 24h period (<0.001). 

Ortiz in 2012 [9] prospectively randomised 74 patients into ultra-
sound guided TAP block versus local infiltration of  port sites 
with bupivacaine alone. The study failed to show any significant 
difference in pain scores at 4h (p-0.18) and 24 h (p-0.23) post-
operatively. Incidence of  nausea at 24h was also not different be-
tween the two groups at 24h (p-0.64). 

Peterson in 2012 [6] also prospectively randomised 74 patients 
undergoing LC into TAP and No TAP (placebo) groups in a dou-
ble blind controlled fashion. The 24h pain scores at rest did not 
show any significant difference between the two groups although 
this did reach to significance on coughing (p=0.04). Total mor-

phine requirements remained low in both the groups and hence 
any difference is of  little clinical relevance. No differences in the 
sedation, nausea or vomiting scores were noted.

The current study failed to show any significant benefit from TAP 
block which could be multi-factorial. Firstly there may be genu-
inely no significant analgesic benefit from TAP block in LC as 
evidenced by the last two trials [6, 9]. Or perhaps the addition of  
port site local anaesthetic infiltration took away the little analge-
sic benefit offered by TAP block. This fact is amply supported 
by Ortiz’s study [9]. The TAP space contains inter-costal nerves 
from T7-T12 and L1. Whereas the lower inter-costal nerves are 
blocked effectively, the same may not be as true for higher inter-
costal nerves [16]. It is therefore possible that the upper abdomi-
nal ports used in various upper abdominal procedures including 
LC may not be blocked effectively. This could perhaps be the 
main reason for a lack of  its analgesic effect in our and other 
studies. 

A higher level of  analgesic block has been reported by injection 
of  local anaesthetic into sub-costal TAP. A RCT by Tolchard et 
al [17] revealed improved pain scores with significantly reduced 
fentanyl and morphine usage and reduced hospital stay in patients 
with sub-costal TAP block when compared with conventional 
port site infiltration for LC. Lastly our study was based on land-
mark-based ‘double pop’ technique which perhaps may not be as 
accurate in delivering the drug in the correct plane [18]. Interest-
ingly the only ultra-sound guided TAP block trial reported has 
also failed to show any analgesic benefit [9].

In conclusion, based on the current study the TAP block does not 
seem to offer any additional analgesic benefit in patients undergo-
ing LC. Some of  the available evidence however does suggests 
some analgesic benefit from TAP block when compared to no 
TAP control group. This advantage of  TAP block seems to dis-
appear when compared to port site local anaesthetic infiltration 
alone. The role of  sub-costal block appears promising and any 
future trials must include the same.
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