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ABSTRACT
Background: Thoracic  interfascial plane blocks and modification  (PECS) have  recently gained popularity  for analgesic 
potential during breast surgery. We evaluate/consolidate the evidence on opioid‑sparing effect of PECS blocks in comparison 
with conventional intravenous analgesia (IVA) and paravertebral block (PVB).

Materials and Methods: Prospective, randomized controlled trials comparing PECS block to conventional IVA or PVB in 
patients undergoing breast surgery published till June 2017 were searched in the medical database. Comparisons were 
made for 24‑h postoperative morphine consumption and intraoperative fentanyl‑equivalent consumption.

Results: Final analysis included nine trials (PECS vs. IVA 4 trials and PECS vs. PVB 5 trials). PECS block showed a decreased 
intraoperative  fentanyl  consumption over  IVA by 49.20 mcg  (95% confidence  interval  [CI] =42.67–55.74)  (I2 = 98.47%, 
P < 0.001) and PVB by 15.88 mcg (95% CI = 12.95–18.81) (I2 = 95.51%, P < 0.001). Postoperative, 24‑h morphine consumption 
with PECS block was lower than IVA by 7.66 mg (95% CI being 6.23–9.10) (I2 = 63.15, P < 0.001) but was higher than PVB 
group by 1.26 mg (95% CI being 0.91–1.62) (I2 = 99.53%, P < 0.001). Two cases of pneumothorax were reported with PVB, 
and no complication was reported in any other group.

Conclusions: Use of PECS block and its modifications with general anesthesia for breast surgery has significant opioid‑sparing 
effect intraoperatively and during the first 24 h after surgery. It also has higher intraoperative opioid‑sparing effect when compared 
to PVB. During the 1st postoperative day, PVB has slightly more  morphine sparing potential that may however be associated with 
higher complication rates. The present PECS block techniques show marked interstudy variations and need standardization.

Key words: Breast augmentation surgery; breast surgery; pectoral blocks; postoperative pain; regional anesthesia; serratus 
plane block

Introduction

The transversus abdominis plane (TAP) block has become the 
preferred and safe analgesic technique for abdominal surgeries 
over the last decade. The advent of ultrasound‑guided 
regional anesthesia has further enhanced anesthesiologist’s 
skills in such peripheral block. Analogous, to the TAP 
block, similar idea of blocking thoracic spinal nerves has 

also attracted recent attention. Blanco[1] described the 
technique of injecting local anesthetic into the interfascial 
muscle planes within the anterior thoracic wall and named 
it the “PECS” block. The idea was simple and innovative yet 
safer than all other regional anesthesia options available 
for the thoracic dermatomes. Over the last few years, many 
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anesthesiologists have evaluated the analgesic efficacy of 
PECS block in various thoracic surgeries such as insertion of 
breast expanders, pacemakers, video‑assisted thoracoscopic 
surgery (VATS), chest tube insertion, and breast cancer 
surgeries.[2‑4] As many anesthesiologists incorporated these 
blocks in their clinical practice, many modifications were 
also developed over time. Classically, injection between 
pectoralis major and pectoralis minor was labeled as 
PECS‑I and injection between pectoralis minor was called 
the PECS‑II block.[5] Moving further,   more modifications 
that involved injecting local anesthetic between serratus 
anterior and the intercostal muscle were described.[6] All 
these modifications aimed to improve the safety and the 
accuracy of the block.

The future potential of this block can be adjudged from 
the fact that within the span of last 5 years or so, many 
anesthesiologists have adopted these techniques in their 
clinical practice. Further, numerous trials focusing on the 
analgesic potential of PECS block have been conducted 
globally. Breast surgery has been the key area of utility for 
this block. Comparisons have been made with conventional 
intravenous analgesic (IVA) regimens and with the popular 
paravertebral block (PVB). It is intuitive that the PECS block 
is much less invasive compared to the PVB.[7] However, its 
comparative analgesic ability remains yet to be completely 
quantified. We, in this meta‑analysis, consolidate the available 
evidence comparing PECS block and its modifications to 
the commonly used analgesic techniques used in patients 
undergoing unilateral breast surgery.

Materials and Methods

We conducted this meta‑analysis abiding to the Preferred 
Reporting Items for Systematic Reviews and Meta‑Analyses 
guidelines [Figure 1].[8] For the appropriate identification of 
the potential trials that could be utilized in our analysis, we 
adopted the Population, Intervention, Control and Outcome 
Study (PICOS) design [Table 1]. After extensive literature 
search, all trials were abstracted into a standardized 
PICOS format. The relevance of abstracted trials to our 
study aim was assessed by two independent reviewers. 
Randomized controlled trials comparing PECS block’s 
analgesic potential in unilateral breast surgery to PVB or 
IVA regimens were included. Comparative, postoperative 
intravenous morphine equivalents consumption during 
the first 24 h was evaluated as the primary outcome in 
our pooled analysis. Parameters that were consistently 
compared and documented across various trials were also 
planned to be included as explorative outcomes. The salient 
features of trials included in the final analysis that met the 
above criterion are shown in Table 2.

Literature search strategy
Online literature available on Medline, EMBASE, Scopus, 
Cochrane Central Register of Controlled Trials, Science 
Citation Index (SCI) Expanded, Google Scholar, Clinical 
Trials Registry and Meta‑register of controlled for published 
manuscripts till June 3, 2017, was searched by two 
independent reviewers. Bibliographies and references of 
selected publications and reviews and editorials on analgesic 
regimens for breast surgery were also screened using Web 
of Science (SCI/Social SCI). The following medical subject 
heading (MeSH) terms were searched for in the above said 
database ‑ Randomized controlled trial PECS block, PECS vs. 
Paravertebral, Serratus anterior plane block breast surgery, 
morphine sparing PECS block breast surgery. We excluded 
the following terms from the search string – retrospective 
cohort trial, video‑assisted thoracoscopic surgery, breast 
expander analgesia. We strictly adhered to include only 
prospective randomized controlled trials only. We included 
only trials where PECS block was used for breast surgery 
for oncological surgery. We also avoided trials that used 
additional nerve blocks in combination with PECS block to 
evaluate efficacy of PECS block alone. Our search targeted to 
include research articles published either as full manuscripts 
or meeting abstracts in only after stringent peer review. 

Figure 1: Preferred Reporting Items for Systematic Review and Meta-Analysis 
flow diagram  illustrating flowchart  outlining  retrieved,  excluded,  and 
included studies
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We also manually searched the references of comparable 
meta‑analysis for relevant trials. Our search extended to 
include trials published in both English and non‑English 

languages. Once the abstract was analyzed by the searching 
reviewer and found appropriate the full text of the article 
was studied. The decision to include a trial into the pooled 
analysis was based on the assessment by two independent 
reviewers. Any disagreements on including a study were 
harmonized by consensus and arbitration by a third neutral 
reviewer. Methodological bias and study quality of the of the 
included trials were assessed based on the recommendations 
by the Cochrane Collaboration by another independent 
neutral researcher.[18]

Data extraction and principal endpoints
Pertinent data were extracted from the full‑text manuscript 
of each included study. These data were gathered using a 
standardized data extraction form prepared in Microsoft 
Excel for Windows (Microsoft Inc., USA). The following 
data were extracted from each of the included trials ‑ year 
and country of publication, study design, nature of breast 
surgery, analgesic regimen used (intravenous, PECS block, 
PVB, patient‑controlled analgesia), local anesthetic used 

Table 1: Population, intervention, control and outcome study 
data extraction framework

PICOS framework
Population Females >18 years undergoing mastectomy with or 

without axially clearance
Interventions Ultrasound‑guided thoracic chest wall blocks including 

PECS I/II, II or modified PECS block‑serratus anterior plane 
block

Controls Conventional GA
Single shot paravertebral block (single‑ or multi‑level)
Separate analysis planned for both controls

Outcomes Postoperative analgesic requirement during first 24 h after 
surgery (in morphine equivalents)
Intraoperative opioid consumption (in fentanyl equivalents)
Any other parameter consistently reported across 
trials ‑ also to be compared

Study 
design

Only prospective randomized controlled trials

PICOS: Population, intervention, control and outcome study; GA: General anesthesia

Table 2: Characteristics of included studies

Author + year Country PECS I/
II or 

modified

Timing of 
block

Drug Volume 
in PECS

Control 
group

Control drug (local 
anesthetic ‑ for 
paravertebral 
block)

Control 
volume

Additional 
parameters 
measured

Control: GA
Hassn 
et al., 2016[9]

Zagazig, 
Egypt

II Preinduction 0.5% 
bupivacaine

30 GA‑Gas PONV
Chronic pain
Length of 
stay
Patient 
satisfaction

Bashandy and 
Abbas, 2015[10]

Cairo, 
Egypt

I/II Preinduction 0.25% 
bupivacaine

10+20 GA‑Gas

Versyck 
et al., 2017[11]

Leuven, 
Belgium

II Postinduction 0.25% 
levobupivacaine

10+20 GA‑Gas Patient 
satisfaction

Jabbar et al., 
2016[12]

Peer reviewed 
abstract

Sabah, 
Malaysia

Not 
described

Not 
described

0.375% 
ropivacaine

Not 
described

GA‑Gas PONV

Control: Paravertebral block
Gupta 
et al., 2017[13]

Delhi, India II/SPB Postinduction 0.5% 
bupivacaine

20 T4/single 
injection

0.5% bupivacaine 20 48 h, 72 h 
morphine 
consumption

Hetta and Rezk, 
2016[14]

Assuit, 
Egypt

II/SPB Preinduction 0.25% 
bupivacaine

30 T2, T4, T6 0.25% bupivacaine 5+5+5 Pain at rest/
motion 8 h

Kulhari 
et al., 2016[15]

Chandigarh, 
India

II Preinduction 0.5% 
ropivacaine

25 T3/single 
injection

0.5% ropivacaine 25t

Wahba and 
Kamal, 2014[16]

Cario, 
Egypt

II Preinduction 0.25% 
levobupivacaine

20 T4/single 
injection

0.25% levobupivacaine 20 NRS rest/
movement
PONV
Patient 
satisfaction

El‑Sheikh 
et al., 2016[17]

Cairo, 
Egypt

I/II Preinduction Local 
anesthesic ‑ no 
detail

20 Best 
visible 
thoracic

Local anesthetic ‑ no 
detail

20 Length of 
stay
VAS before 
discharge

PONV: Postoperative nausea vomiting; VAS: Visual analog scale; NRS: Numerical rating scale; GA: General anesthesia; SBP: Serratus Plane Block
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for block, strength and volume of local anesthetic for 
block, vertebral level of block (for PVB), single level or 
multilevel block, numeric pain scores (NPSs) reported 
by patient‑on the day of surgery (within 6 h of surgery), 
intraoperative opioid use in fentanyl equivalents, total 
opioid consumption in the postoperative period during first 
24 h (in morphine equivalents), comparative postoperative 
nausea vomiting (PONV) incidence. We attempted to extract 
frequency data of individual complications for detailed 
analysis; however, reporting was very inconsistent among 
trials with most trials just grouping complications, and 
thus, an analysis was not possible. If, in any trial, the 
data were found to be incomplete, attempts were made 
to contact the corresponding author via the e‑mail for 
the relevant data. Wherever the data of interest were 
expressed as median and interquartile range, authors 
were contacted for the mean and standard deviation (SD) 
values. However, if no response was obtained, we estimated 
the mean and SD using the validated Hozo’s formula.[19,20] 
In trials where variance associated with means was not 
reported, we imputed these variances as per Cochrane 
Collaboration recommendations using mean from available 
variances from other included studies.[21,22] All the trials 
reporting postoperative opioid consumption expressed 
values as “morphine equivalents.” Intraoperative opioid 
consumption was reported by most of the trials in terms 
of fentanyl equivalents. Wherever values were reported in 
terms of any other opioid, conversions were made based 
upon the well‑established evidence‑based dose conversion 
recommendations.[23] All our pooled analysis could be made 
for two separate comparisons:
a. PECS block versus conventional analgesic regimens that 

included the use of IVA as opioids
b. PECS block versus the single shot PVB.

The following variables were pooled for both the above 
comparisons:
a. Postoperative opioid consumption ‑ This included total 

opioid consumption during the first 24 h after surgery
b. Intraoperative opioid consumption ‑ This included the 

opioid analgesics consumed during the surgery. Most 
studies reported the doses in fentanyl equivalents. 
If, however, doses were reported in any other form 
of opioid, it was converted into intravenous fentanyl 
equivalents based on the potency charts.

We attempted to generate pooled comparison for other 
variables – such as NPSs during recovery stay, time to first 
analgesia, and PONV rates. These variables were not reported 
across more than two trials, and PONV rates had zero values 
in most trials. Thus, pooling such values has almost no 
statistical meaning.

Statistical methods
The statistical analysis of the pooled data was performed 
using Comprehensive Meta‑analysis‑Version 2 (Biostat Inc., 
USA). I2 statistic was used to quantify the heterogeneity 
between the trials. Meta‑analysis was performed using 
fixed‑effect modeling and subsequently random‑effect 
modeling if heterogeneity was found to be higher than >40%. 
Values of I2 <40% were considered nonsignificant, 40%–60% 
were considered to represent moderate heterogeneity, 
and 60%–90% were reported as high heterogeneity. Results 
were expressed as pooled means/pooled mean difference 
for continuous variables with 95% confidence interval [CI]. 
P =	0.05	was	considered	statistically	significant.

Risk of bias assessment
All relevant trials those were included in the present 
comparison were reviewed manually by a neutral reviewer 
for methodological bias. Criteria that were used for assessing 
the risk of bias were based upon the recommendations 
of the Cochrane Collaboration[24] and included method of 
randomization; concealed treatment allocation; blinding 
during pre‑, peri‑, and postoperative care; blinded data 
collection and analysis; blinded adjudication of study 
endpoints; and completeness of data. The graphical synopsis 
of the above assessment was constructed using the software 
Review Manager 5 (Cochrane Collaboration).

Studies were also assessed for a possible publication bias 
initially using a funnel plot and later quantified using the 
Egger’s test.

Results

During our preliminary search, we found a total of 186 
publications matching our search criterion in the above 
database. From these, duplicate search results were removed 
using Endnote (Thompson Reuters, USA). No unpublished/
incomplete trial was found suitable during the search. 
One trial by Jabbar et al.[12] was identified by manual search 
of references using Google Scholar. We did not find any 
non‑English trial to be suitable. Trial by Morioka et al.[25] 
closely met our inclusion criterion (PECS block vs. IVA) but 
was eventually excluded as it was a retrospective cohort 
comparison and not a prospective randomized controlled 
trial. Eventually, we found four suitable trials evaluating PECS 
block to IVA regimens and five trials comparing PECS to PVB 
for breast surgery. Of these nine trials, four used bupivacaine 
and two trials used levobupivacaine and ropivacaine each. 
El‑Sheikh et al.[17] did not describe the local anesthetic used 
rather continued to mention local anesthetic throughout the 
manuscript. Six of the included trials preferred to perform 
the block before general anesthesia under sedation [Table 2]. 
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Only Gupta et al.[13] used PECS block after inducing general 
anesthesia to the patient. Jabbar et al. in their abstract did 
not describe the timing of the block. None of the trials that 
used PECS block (or modifications) under sedation reported 
significant patient discomfort. No complications related to 
PECS block procedure (pneumothorax, bleeding, etc. were 
reported by any of the trials). Complications (if any) in case 
of control group are reported in Table 2.

Our results were divided into two separate comparisons 
with PECS block:

PECS block versus intravenous analgesia groups
Postoperative morphine consumption
Data for this comparison were available in all the four 
trials that included 170 patients each in the PECS block 
and the control group. Patients receiving PECS block 
showed significantly lower morphine requirements in the 
first 24 h after the surgery. Overall PECS block showed a 
morphine sparing effect of 7.66 (95% CI being 6.23–9.10) mg, 
P < 0.001 [Figure 2]. The mean morphine consumption in 
the control group was 11.34 mg and this reduction meant a 
drop of nearly 67.55% in the total opioid consumption. The 
heterogeneity for this comparison was 63.15%. To explore 
this high heterogeneity, we performed a “single study 
removal method sensitivity analysis.” The study by Hassn 
et al. contributed highest to the heterogeneity and upon its 
removal heterogeneity dropped to zero percent. The effect 
size however did not change after its exclusion.

Intraoperative fentanyl consumption
There was marked variation in intraoperative fentanyl 
consumption across the studies. Values were available for 
three of the four included trials for this variable. Cumulative 
values were available for 160 patients in each group. Jabbar 
et al. did not report the dose fentanyl consumed during the 
surgery. Mean fentanyl consumption in patients receiving 
PECS block was lower by 49.20 (95% CI being 42.67–55.74) 
mcg, P < 0.001. The heterogeneity for this comparison was 

high being 98.47% [Figure 3]. We used a sensitivity analysis 
using the “single study removal method” to explore the high 
heterogeneity. A trial by Versyck et al. contributed the highest 
toward the total heterogeneity and its removal dropped the 
heterogeneity to 92.73%.

PECS block versus paravertebral block
Postoperative morphine consumption
These data were available in five trials that included 
127 patients in both PECS group and paravertebral group. 
Morphine consumption was lower with the use of PVB by 
1.26 (95% CI being 0.91–1.62) mg, P < 0.001 [Figure 4]. 
This comparison had very high heterogeneity with I2 being 
99.53% (random‑effect modeling). A study by Wahba et al. 
contributed the highest to the heterogeneity. On sensitivity 
analysis using the single study removal technique, there 
was a further drop in heterogeneity by 18% although the 
effect size did not change significantly. The mean morphine 
consumption in the PVB group was 11.24, which was around 
11.20% less than that reported in the PECS cumulative group.

Intraoperative fentanyl consumption
Intraoperative fentanyl consumption was reported by four 
trials that included 107 patients in both the groups. Kulhari 
et al. did not report the intraoperative fentanyl consumption. 
PECS block group performed better and required smaller 
dose of fentanyl. Paravertebral group required 15.88 (95% 
CI being 12.95–18.81) mcg more fentanyl than PECS block 
group (P < 0.001) [Figure 5]. The heterogeneity of the 
above‑pooled analysis was 95.51% (random effects modeling). 
We explored for this high heterogeneity using single study 
removal method. The study by Wahba et al. contributed 
highest to the heterogeneity, and upon its removal, it dropped 
to 29.93%; however, the net beneficial effect of block drooped 
to only 2.95 mcg.

Assessment of publication bias
Primary variable (postoperative morphine consumption) was 
assessed for possible publication in both the comparisons. 

Figure 2: Forest plot showing pooled mean difference in postoperative morphine equivalents consumption during first 24 h after surgery (PECS block 
group – general anesthesia control group). Solid diamond at the bottom of comparison denotes the final net effect
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The funnel plot showed symmetrical study distribution in 
both general anesthesia comparison [Figure 6] and PVB 
comparison [Figure 7]. Further, the Egger’s regression test 
for general anesthesia control group showed the intercept 
at	−2.12	with	a P =	0.70,	and	for	PVB	group,	the	intercept	
was	at	−5.32	with	a P =	0.80.	Thus,	publication	bias	was	
unlikely in both the comparisons.

Study quality assessment
Quality assessment for bias in the included studies was 
carried out as per other published meta‑analysis and the 
guidelines laid by the Cochrane Collaboration. These 
results are shown in Figure 8. We used Review Manager 

Version 5.3 (Cochrane Collaboration) for this evaluation and 
image generation.

Discussion

Thoracic wall interfascial plane blocks have a shallow learning 
curve. They are emerging as a safe and effective option for 
analgesia in breast surgery. The present meta‑analysis is a 
first step toward consolidation of the available evidence. Our 
results have many clinical implications. First and foremost 
being that the use of PECS block (or its modifications) has a 
significant opioid‑sparing effect in the perioperative period. 
The use of PECS block in the perioperative period reduced 

Figure 3: Forest plot showing pooled mean difference in intraoperative fentanyl equivalents during the intraoperative period (PECS block group – general 
anesthesia control group). Solid diamond at the bottom of comparison denotes the final net effect

Figure 4: Forest plot showing pooled mean difference in postoperative morphine equivalents consumption during first 24 h after surgery (PECS block 
group – paravertebral control group). Solid diamond at the bottom of comparison denotes the final net effect

Figure 5: Forest plot showing pooled mean difference in intraoperative fentanyl equivalents during the intraoperative period (PECS block group – paravertebral 
block control group). Solid diamond at the bottom of comparison denotes the final net effect



109Saudi Journal of Anesthesia / Volume 12 / Issue 1 / January‑March 2018

Singh, et al.: PECS block efficacy – Meta-analysis

the morphine requirements by nearly 2/3rd. Many of the 
included studies targeted to maintain NPS below 3; thus, the 
target level of analgesia was comparable across the trials. 
Groups that used blocks were able to attain this target using 
much smaller doses of opioids. This has far lasting effect 
as opioid use in the perioperative period is known to be 
directly associated with pulmonary complication and nausea 
vomiting.[26] Interestingly, most of the studies performed the 
block in awake patients (under sedation); however, none 
found/reported patient discomfort.

The analgesic effect of block is clearly demonstrable during 
the intraoperative period. This was evident based on the 
reduced fentanyl requirements. An important aspect of our 
results is that although the PVB outperformed the PECS 
block in the postoperatively (although marginally), the use 
of PECS block lowered intraoperative fentanyl more. This 
can be related to one of the known disadvantage of PVB. It is 
known to have slow onset and takes longer to reach a peak 
effect.[27] Studies have reported time to surgical anesthesia 
more than 20 min with the use of PVB.[28] For breast surgery, 
these values can be significant, so till the peak effect of the 
block is attained; patient may have already required opioid 
supplementation. The analgesic benefits of PECS block 
clearly extend beyond the immediate intraoperative period. 
In an interesting volunteer‑based study, Blanco et al.[29] 
demonstrated that the sensory blockade of serratus anterior 
plane block can last up to 840 min. As a result, the PECS block 
is expected to have sustained analgesic effects. This again is 
supported by our demonstration of morphine requirement 
reduction spanning to 24 h after surgery.

Our results also demonstrate that for postoperative pain, PVB 
has slightly better efficacy than PECS block. Although PVB has 

nearly 11% lower analgesic requirement, this does come at 
a price. PVB is relatively challenging to perform and in more 
invasive in nature. It is not uncommon to miss the vertebral 
transverse process even under ultrasound guidance and 
advance the needle further into pleura causing pneumothorax 
while performing the block.[30] El‑Sheikh et al. (included in 
our analysis) reported a 10% pneumothorax rate with PVB. 
Thoracic epidurals can provide dense analgesia for the 
thoracic dermatomes; however, their use is limited by strong 
safety concerns. Analogous to this thoracic paravertebral is 
also relatively an invasive procedure. Having complications 
related to central neuraxial block is not completely 
ruled out.[31] The aim of bringing out these limitations with 
PVB is not to discourage its use; however, its use needs to 
be evaluated against the other safer available options. In the 
hands of an expert with ultrasound, these complication rates 
may reduce further with practice.

In our analysis, we faced many challenges. All the pooled 
results suffered high heterogeneity. This is attributed to 
variations in the PECS blocks used. Many trials included 
in our analysis not only used different approaches for the 
block, but also there was significant variation in the nature, 
concentration, and volume of the local anesthetic used. All 
these factors could have led to high variation in the block 
efficacy and thus the resultant heterogeneity. However, 
there are learning points from this aspect as well. It simply 
could imply the need for standardization of the block 
technique and the drug doses/volumes. Understandably, 
PECS block is a relatively new technique and variation in 
block performance is likely to persist in the early phase. Our 
present meta‑analysis demonstrating early yet clear benefits 
would draw away inhibitions of anesthesiologists to adopt 
these techniques.

Figure  6:  Funnel  plot  evaluating  publication  bias  for  postoperative 
morphine  consumption  (comparing PECS block  to  general  anesthesia 
control). A positive publication bias  is unlikely with X-intercept at −2.12 
with P = 0.70 (2-tailed)

Figure  7:  Funnel  plot  evaluating  publication  bias  for  postoperative 
morphine consumption (comparing PECS block to paravertebral control). 
A  positive publication bias  is  unlikely with X-intercept  at  −5.32 With 
P = 0.80 (two-tailed)
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Our meta‑analysis has many limitations. As already stated, 
the high heterogeneity could be because of the lack of 
uniformity of block techniques across countries. Once the 
block is more commonly used, it is likely the techniques 
will further evolve into a more uniform procedure. As we 
explored for the heterogeneity in our results, removal 
of studies with significant methodological variations 
brought down the heterogeneity. We were able to point 
out the possibility of methodological variations as primary 
source of heterogeneity as most of the effect sizes (baring 
intraoperative fentanyl consumption in PVB comparison) 
remained almost unaffected after this analysis. This further 
supports the possibility of interstudy block technique 
variation as the cause of pooled heterogeneity. We attempted 
to compare variables such as time to first analgesia and NPSs 
at various time points in the postoperative period. However, 
both these variables were only appropriately reported in 
two trials. Mathematically, it would be meaningless to 
calculate pooled values for less than three comparisons. 
We also attempted to compare the PONV rates; however, 
mathematical pooling was not possible as most of the trials 
reported zero incidence. We also planned to compare other 
complication rates (more so in the control group); however, 
the reporting was nonuniform and a valid pooling was not 
feasible. Furthermore, as a number of studies currently are 
few, we cannot negate the possibility of Type I error in our 
analysis with certainty.

Conclusions

Use of PECS block and its modifications with general 
anesthesia for breast surgery has significant opioid‑sparing 
effect intraoperatively and during the first 24 h after surgery. 
It also has higher intraoperative opioid sparing effect when 
compared to PVB. During the 1st postoperative day, PVB has 
slightly more morphine sparing potential that may however 
be associated with higher complication rates. The present 
PECS block techniques show marked interstudy variations 
and need standardization.
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