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ARTICLE INFO ABSTRACT

Article history: Background: Fluid and pain management during liver surgery (eg, low central venous pressure) is a clas-

Accepted 12 August 2018 sic topic of controversy between anesthesiologists and surgeons. Little is known about practices world-

Available online 9 October 2018 wide. The aim of this study was to assess perioperative practices in liver surgery among and between

surgeons and anesthesiologists worldwide that could guide the design of future international studies.
Methods: An online questionnaire was sent to 22 societies, including 4 international hepatopancreatobil-
iary societies, the American Society of Anesthesiologists, and 17 other (inter-)national societies.
Results: A total of 913 participants (495 surgeons and 418 anesthesiologists) from 66 countries were sur-
veyed. A large heterogeneity in fluid management practices was identified, with 66% using low central
venous pressure, 22% goal-directed fluid therapy, and 6% normovolemia. In addition, large heterogene-
ity was found regarding pain management practices, with 49% using epidural analgesia, 25% patient-
controlled analgesia with opioids, and 12% regional techniques. Most participants assume that there is a
relation between perioperative pain management and morbidity and mortality (78% of surgeons vs 89%
of anesthesiologists; P < .001). Both surgeons and anesthesiologists have the highest expectations for
minimally invasive surgery and enhanced recovery pathways for improving outcomes in liver surgery. No
clear differences between continents were found.
Conclusion: Worldwide there is a large heterogeneity in fluid and pain management practices in liver
surgery. This survey identified several areas of interest for future international studies aiming to improve
outcomes in liver surgery.

© 2018 Elsevier Inc. All rights reserved.
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blood loss and the risk of adverse outcomes in liver resections has
been well established in several studies.”® To improve outcomes,
standards in perioperative care have been formulated.® Not all as-
pects of perioperative care in liver surgery, however, have been
standardized. For instance, fluid and pain management have been
classic areas of controversy among surgeons and anesthesiologists.

Arguably the most common topic of controversy is the use
of restrictive fluid practices—that is, low central venous pressure
(CVP). The potential short-term beneficial effects of low CVP on
the surgical field seem to be in conflict with numerous random-
ized controlled trials (RCTs) on the benefits of goal-directed fluid
therapy (GDFT) in other types of surgery.'>!" Furthermore, epidu-
ral analgesia is widely used for pain management, although recent
RCTs have found that there are effective alternatives.'2"' For ex-
ample, continuous wound infiltration with preperitoneal catheters,
placed by surgeons, may offer some secondary advantages such as
a reduced incidence of hemodynamic instability, placement during
surgery, and no need for prolonged use of urinary catheters.'*

The aim of this study was to assess current practices regarding
perioperative fluid and pain management in liver surgery. These re-
sults can guide the choice of topics for future international studies
and focus on the topics of controversy.

Methods

Study design and participants

An online, secure, anonymous survey with 23 questions was
created in collaboration with the multidisciplinary MILESTONE
study group. The content of the questionnaire was optimized and
validated in consultation with a senior methodologist who has ex-
perience in performing and analyzing surveys. The survey was pilot
tested and improved multiple times before launch. Internet proto-
col addresses were captured to prevent multiple responses by the
same individual and were removed after the survey was closed.
The medical ethical committee of the Amsterdam UMC, location
AMC, waived the need for informed consent of this study because
no patients were involved.

Participants included liver surgeons and anesthesiologists who
annually performed at least 10 liver resections. Incomplete re-
sponses were excluded. The total number of invited surgeons and
anesthesiologists was unknown because of an overlap in the mem-
bership databases of the associations and the confidentiality re-
quirements of these societies.

Members of the American Association of Anesthesiologists,
Americas Hepato-Pancreato-Biliary  Association, International
Hepato-Pancreato and Biliary Association, European-African
Hepato-Pancreato-Biliary ~ Association, Australia-New Zealand
Hepato-Pancreato-Biliary Association, Liver Intensive Care Group
of Europe, European Guidelines Meeting on Laparoscopic Liver
Surgery, Association of Upper Gastrointestinal Surgeons of Great
Britain and Ireland, Japanese Society of Hepato-Biliary-Pancreatic
Surgery, and several other national societies were invited to par-
ticipate in this study and received up to 2 reminders. Data were
collected anonymously with SurveyMonkey Platinum (SurveyMon-
key Inc., San Mateo (CA), United States). Responders were given
the option to include their information (e-mail address) separately
to receive the study results.

Data collection

Collected demographic information included type of specialty
(surgeons: liver surgery, transplantation, hepatopancreatobiliary,
or general; anesthesiologists: general, focus on liver resections,
liver transplantation), type of hospital (academic or nonacademic),
country, work experience, annual personal volume, and annual
hospital volume of liver resections. Survey questions on opinions

were answered on a visual analog scale (range 0% [no influence]
to 100% [major influence]; Fig. 1). Participant views on a possi-
ble relationship between analgesic modality and outcomes were
answered on a 4-point scale (yes, maybe, no, don’t know). The
proportion of specialists who answered yes or maybe was di-
chotomized as positive for a potential relationship. Participant
opinions regarding future improvements were queried using a 5-
point Likert scale (no impact, minor impact, neutral, substantial
impact, huge impact), and substantial and huge impact were di-
chotomized as positive.

Definitions

A major liver resection was defined as a resection of >3 Couin-
aud segments.” Incomplete responses were defined as responses
with >25% of answers missing (arbitrary cutoff). Liver resection
was defined as any liver resection excluding transplantation. Low
CVP was defined as <5 mm Hg. GDFT was defined as fluid ther-
apy based on dynamic preload parameters (such as pulse pressure
variation, systolic pressure variation, stroke volume variation, delta
down, or stroke volume).

Sample size

The aim of this study was to receive in total at least 740 re-
sponses, with 370 valid responses per specialty. Given a theoretical
population size of >10,000, a sample size of 370 respondents per
specialty was calculated to be sufficient to estimate response per-
centages for any response category in the survey, with the 2-sided
95% confidence interval falling within the margin of error of 5%.'°

Statistical analysis

The database was crosschecked for entry errors. Results were
analyzed using SPSS Version 22.0 (IBM Corporation, Armonk, NY),
in consultation with a medical statistician. Categorical data were
reported as numbers with percentages, normally distributed con-
tinuous data as means with standard deviation, and non-normally
distributed continuous data as median with interquartile range
(IQR). Differences were assessed using Fisher exact test for categor-
ical variables. Continuous variables were assessed using the Mann-
Whitney U test or Student’s t test, as appropriate.

Results
Participants

Between December 2016 and April 2017, 1,200 completed sur-
veys from 583 surgeons and 617 anesthesiologists were received.
After removal of 181 incomplete responses and 106 responses from
participants who performed fewer than 10 liver resections per year,
a total of 913 surveys remained (495 surgeons and 418 anesthe-
siologists) from 66 different countries (Fig. 2). Participants had a
median professional experience of 12 years (IQR: 6-20). Surgeons
reported a median experience of 11 years after residency (IQR: 6-
19), a median annual hospital volume of 70 liver resections (IQR:
39-140), and a median annual personal volume of 30 resections
(IQR: 20-50) as the first or second surgeon (Table 1). Anesthesiol-
ogists reported a median experience of 14 years (IQR: 6-22) after
residency, a median annual hospital volume of 104 liver resections
(IQR: 60-200), and a median personal annual volume of 20 liver
resections (IQR: 15-30) (Table 1).

Perceived value

Surgeons perceive the influence of type of fluid therapy on the
quality of the surgical field (1%-100% scale) as greater compared
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Fig. 1. Opinions on the influence of several strategies on outcomes on a visual analog scale.
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Fig. 2. Geographic representation of survey respondents.

Table 1
Demographic characteristics of survey respondents stratified by specialization (N=927).

Surgeons (n=495)  Anesthesiologists (n=418)

Work experience, median (IQR), y 11 (6-19) 14 (6-22)
Annual hospital volume of liver resections, median (IQR), n 70 (39-140) 104 (60-200)
Annual personal volume of liver resections, median (IQR), n 30 (20-50) 20 (15-35)
Employed at academic hospital 421 (86%) 358 (86%)
Scope of practice, n (%)

Hepatopancreatobiliary surgeon 304 (62%) —
Oncologic surgeon 95 (19%) —

General surgeon 33 (7%) —
Transplantation surgeon 61 (12%) —
Anesthesiologist with focus on liver surgery — 72 (17%)
Anesthesiologist with focus on liver transplantation - 159 (38%)
Anesthesiologist with other focus (not liver) — 45 (11%)
General anesthesiologist — 142 (34%)
Dedicated team for liver surgery, n (%)

Yes, both liver surgeon + liver anesthesiologist 216 (44%) 236 (57%)
Yes, liver surgeon but no specific anesthesiologist 249 (49%) 135 (32%)
Yes, liver anesthesiologist but no liver surgeon 0 4 (1%)

No, there is no dedicated team 34 (7%) 43 (10%)

with anesthesiologists (median 60% [IQR: 40-80] vs 50% [30-70]; surgeons (median 75% [IQR: 60-86] vs 70 [50-80]; P < .001;

P < .001; Fig. 1). Also, surgeons feel that blood loss has a larger Fig. 1).

influence on patient outcomes (eg, morbidity and mortality) com-

pared with anesthesiologists (median 75% [IQR: 53-89] vs 70% Fluid management practices

[50-80]; P < .001). Anesthesiologists perceive the influence of sur-

gical technique on perioperative blood loss to be greater than The most common fluid management strategy in major open
liver resections is low CVP, used by 66% (n=599) of participants,
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Table 2
Fluid management practices.
Surgeons (n = 495) Anesthesiologists P
(n = 418)
What type of fluid therapy is predominantly used during most of your open major liver resections? <.001
Low CVP 382 (77%) 217 (52%)
Goal-directed fluid therapy 64 (13%) 141 (33%)
Normovolemia 27 (6%) 31 (7%)
Don’t know | no specific plan | other 18 (4%) 29 (7%)
If this was a major laparoscopic resection, what would you use? .001
Low CVP 314 (66%) 180 (45%)
Goal-directed fluid therapy 81 (17%) 136 (34%)
Normovolemia 43 (9%) 59 (15%)
Don’t know / no specific plan | other 40 (8%) 24 (6%)
How do you use a low-CVP/restrictive fluid strategy? — 356 (85%) —

If yes, how do you achieve this?
Restrictive fluid infusion

Patient position

Furosemide (Lasix)
Autotransfusion

Fasting

Epidural analgesia

Volatile anesthesia

Does your department have a general protocol for fluid management

No
Yes, a general protocol
Yes, a specific protocol for fluid therapy in liver surgery

- 337 (95%)
- 145 (41%)
- 47 (13%)
- 50 (14%)
- 27 (8%)
- 10 (3%)
- 5 (1%)

- 230 (55%)
- 99 (24%)
- 84 (20%)

How would you describe your postoperative fluid management (in the first 4 hours postoperatively) -

Goal-directed fluid therapy
Normovolemia
Fluid infusion on basis of diuresis

Infusion of standard amount of fluid (1-2 L) regardless of other parameters —

- 181 (43%)
- 178 (43%)
- 37 (9%)
16 (4%)

In your hospital, what is the estimated percentage of patients with a significant increase in weight (>5% of preoperative body
weight) in the first few days after liver resections? Median (IQR), proportion

30% (18-50) -

whereas GDFT is used by 22% (n=205) and normovolemia by
6% (n=58), with 5% (n=43) answering “don’t know/no specific
plan/other” (Table 2). Fluid therapy preferences for major laparo-
scopic resections and major open resections were comparable.

Regarding the use of protocols for fluid therapy, 20% of the
anesthesiologists have a specific protocol in their clinic for fluid
therapy in liver surgery, 24% use a general protocol, and 55% have
no protocol. In major laparoscopic resections the results were com-
parable (Table 2).

Questions about restrictive fluid therapy were only directed at
anesthesiologists. Restrictive fluid therapy practices are used by
85% of anesthesiologists (Table 2). The most common methods to
achieve this are the following: restricting fluid infusion, 95%; pa-
tient position, 41%; and nitroglycerin, 24%.

In the early postoperative phase (defined as the first 4 hours
after surgery) 43% of anesthesiologists prefer to use GDFT, 43% use
normovolemia, 9% resuscitate patients on the basis of diuresis, and
4% use a standard amount (eg, 1 or 2 L) regardless of other param-
eters.

Pain management practices

In open liver surgery, epidural analgesia is used by 49% of par-
ticipants (n=450), whereas 25% (n=227) use patient-controlled
analgesia (PCA) with opioids. Transversus abdominis plane (TAP)
blocks are preferred by 62 (7%) of participants, whereas continu-
ous wound infiltration is used by 5% (n=48; Table 3).

In laparoscopic liver resections, 53% prefer PCA with opioids
and 20% prefer epidural analgesia. Use of alternatives is compa-
rable to open surgery; however, more TAP blocks are used in the
laparoscopic procedure (Table 3).

Most participants assume that there is a relation between the
choice of a perioperative analgesic technique and morbidity and

mortality (78% of surgeons vs 89% of anesthesiologists; P < .001).
Regarding the relationship between perioperative analgesic tech-
nique and cancer recurrence, fewer surgeons significantly expect
a potential relationship compared with anesthesiologists (14% vs
52%; P < .001) (Table 3).

Future improvements

Both surgeons and anesthesiologists mentioned minimally inva-
sive approaches (ie, laparoscopic and robot-assisted surgery) and
enhanced recovery protocols as the most important factors for
future improvements (Table 4). Fluid therapy, blood transfusion
strategies, and improvement of postoperative analgesia are also
seen as potentially relevant for improvement of clinical outcomes
(Table 4).

Discussion

This global and multidisciplinary study to assess perioperative
practices in liver surgery detected considerable heterogeneity for
both fluid and pain management practices. Future studies should
focus on those topics on which no consensus exists. Low CVP is
the preferred method for fluid therapy in liver surgery, but other
strategies are also commonly applied. Epidural analgesia is the
most preferred method for analgesia in open liver surgery, al-
though good alternatives such as continuous wound infiltration
and TAP blocks are now available.>!3.14

The large variation in practices described in this study is an
interesting and possibly concerning finding because, in general,
large interprovider variability is disadvantageous for patients.!”!8
Furthermore, in most institutions neither a specific nor a general
protocol for fluid therapy is used because only 20% of anesthesi-
ologists have a specific protocol for fluid therapy in liver surgery.
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Table 3
Pain management practices.
Surgeons (n = 495) Anesthesiologists (n = 418) P
What method for pain management is predominantly used in your hospital in open major liver resections?
Patient-controlled epidural analgesia 253 (54%) 197 (48%) 816
Patient-controlled analgesia (with opioids) 129 (27%) 98 (23%)
Continuous wound infiltration (CWI) or surgical site infiltrative catheters 26 (6%) 22 (5%)
TAP block 28 (6%) 34 (8%)
Spinal analgesia 12 (3%) 29 (7%)
Other 23 (5%) 34 (8%)
What method for pain management is, in your experience, the most effective (regarding analgesia, side effects, and patient 119
satisfaction) in open major liver resections?
Patient-controlled) epidural analgesia 285 (62%) 280 (70%)
Patient-controlled analgesia with opioids 98 (21%) 54 (14%)
CWI/surgical site infiltrative catheters 27 (6%) 16 (4%)
TAP block 26 (6%) 27 (7%)
Spinal analgesia 18 (4%) 20 (5%)
Other 3 (1%) 0
If this would be a laparoscopic major liver resection, what would be your choice? (>3 Couinaud segments) .970
Patient-controlled epidural analgesia 102 (23%) 81 (20%)
Patient-controlled analgesia (with opioids) 284 (55%) 194 (48%)
CWI/surgical site infiltrative catheters 25 (6%) 16 (4%)
TAP block 48 (11%) 63 (16%)
Spinal analgesia 14 (3%) 18 (5%)
Other 14 (3%) 29 (7%)
Do you think there is a relation between choice of perioperative analgesic technique and morbidity and mortality? <.001
Yes 178 (39%) 204 (50%)
Maybe 181 (39%) 159 (39%)
No 71 (15%) 30 (7%)
Don't know 31 (7%) 17 (4%)
Do you think there is a relation between choice of perioperative analgesic technique and cancer <.001
recurrence?
Yes 14 (3%) 54 (13%)
Maybe 49 (11%) 159 (39%)
No 331 (72%) 111 (27%)
Don’t know 68 (15%) 86 (21%)
Table 4

Potential for future improvements in liver surgery.

Surgeons (n=495)  Anesthesiologists (n=418)

Less invasive operative techniques (laparoscopy or robot-assisted surgery)  73% 81%
Enhanced recovery pathways 73% 78%
Fluid therapy 73% 70%
Blood transfusion (restrictive versus liberal) 69% 69%
Improvement of postoperative analgesia 66% 70%
Development of guidelines and strict guideline adherence 62% 59%
Physiotherapy 58% 54%
Nonsurgical ablative therapy (eg, RFA, stereotactic radiotherapy) 50% 65%
Ventilation techniques (eg, volume, pressure) during the operative period 32% 39%

Displayed as the proportion of specialists who rated the potential impact as substantial or huge on a 5-point Likert scale (no

impact, minor impact, neutral, substantial impact, huge impact).
RFA, radiofrequency ablation.

Protocols and evidence-based standardization could improve out-
comes in this respect.

Low CVP, which is aimed at reducing blood loss during resec-
tion, has historically been advocated by liver surgeons.”!? The goal
is to keep CVP less than 5 mm Hg, which is thought to result in
decreased liver blood flow and a reduced blood-to-liver tissue ra-
tio. It is a major challenge in liver surgery to maintain low venous
pressure and simultaneously balance sufficient oxygenation of the
liver and other end organs. Although several small nonrandomized
studies did report a significant decrease in blood loss in the pres-
ence of low CVP, high-quality evidence for its beneficial effects is
scarce.'??9 Regarding methods to decrease CVP, patient position by
means of reverse Trendelenburg (head-up tilt) can be an easy, ef-
fective, and reversible method to attain this.?! It besides may offer
liver surgeons good access to the hepatic veins.

In GDFT, cardiac output monitoring is used to guide fluid ther-
apy. GDFT aims at optimizing perioperative tissue perfusion by
keeping a patient normovolemic. Normovolemia is thought to pre-
vent tissue hypoxia and fluid overload. This could provide the
much needed benefit in this patient population at high risk for
complications like renal failure, myocardial ischemia, and even
stroke. In general, evidence supports GDFT,'%?% but specifically
in liver surgery high-quality evidence remains scarce.'%23:24 Ade-
quately designed, procedure-specific studies are therefore needed,
with standardized protocols for GDFT. A recent randomized study
in liver surgery was stopped prematurely because of the lack of
any difference in outcomes with GDFT and no GDFT.>> However,
because GDFT was only applied after the parenchymal transec-
tion, the full potential of this strategy could have been missed in
this study. Notably, the Enhanced Recovery After Surgery (ERAS)
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guideline® states that goal-directed fluid therapy with mainte-
nance of a low intraoperative central venous pressure induces
faster recovery. This suggests a beneficial effect of combining GDFT
and low CVP, although this combination is not standardized or
particularly straightforward to put together in one protocol. This
study found fluid therapy preferences for open and laparoscopic
major liver surgery to be comparable. The differences between
both approaches is caused by an expected larger amount of in-
sensible perspiration (evaporation) in open surgery. The differ-
ence between open and laparoscopy might be small because, in
general, insensible perspiration is expected to range between 0.5
mL/kg/h (in awake patients) and 1.0 mL/kg/h (in major abdominal
surgery).26

Adequate postoperative analgesia, with as few side effects as
possible, is important for optimal recovery. The present study con-
firms the popularity of epidural analgesia in open liver resections.
The current ERAS guideline states that other analgesic methods
could also be considered in liver surgery.” The impact of epidu-
ral analgesia on patients’ hemodynamics is well known and may
be of particular importance in liver surgery with its relatively large
fluid shifts. Moreover, thoracic epidurals carry a 1 in 1,000 to 6,000
risk of neurologic complications (including epidural hematoma and
abscess).?’-29 This risk may be increased in liver surgery because
of the higher likelihood of intra- and postoperative onset coag-
ulopathy.’® Delayed catheter removal as a result of coagulation
disorders will not contribute to fast recovery. In addition, epidu-
ral analgesia-induced hypotension may lead to increased fluid re-
quirements in the surgical ward. In several studies the use of a
higher volume of postoperative fluids has been associated with an
increased morbidity.?*? Furthermore, epidural analgesia has been
described as independent risk factor for acute kidney injury in
patients undergoing major hepatectomy in the presence of low
CVP33

In several well-designed RCTs continuous wound infiltration, as
part of a multimodal strategy, has been found to be a promising
alternative to epidural analgesia in liver surgery.'>!'* This method
has been suggested as a possible ideal alternative to epidural anal-
gesia, providing the benefits of local analgesia but without the risk
of major neurologic complications. In addition, the placement of
wound catheters is not precluded by existing or expected coagu-
lopathies.™ A recent RCT using clinical recovery as primary end-
point found a shorter recovery time with continuous wound in-
filtration compared with epidural analgesia, whereas pain scores
were comparable.”® Both continuous wound infiltration and in-
trathecal opioids are mentioned in ERAS guidelines as good alter-
natives for epidural analgesia.”!#-34 Interestingly, for laparoscopic
liver surgery epidural analgesia was only used in 20% of patients
with PCA and TAP blocks as potential alternatives, indicating the
paucity of studies in this field. Although spinal analgesia is recom-
mended often in ERAS protocols, such as for colorectal surgery,>®
its use in liver surgery is quite low (around 5%) according to our
results.

A majority of anesthesiologists (52%) believe that the type of
analgesia may be of influence in cancer recurrence, a belief shared
by only a minority of surgeons (14%). If some anesthetic modalities
would indeed influence tumor biology,?%>7 it would obviously be
an important consideration in the choice of anesthetic method. Re-
cent data have, however, somewhat downplayed the role of anes-
thesia in tumor biology.>?

This study has several limitations. First, surveys are naturally
at risk for selection bias and response bias, and perceived out-
comes might differ from real clinical practice. Therefore the results
of this study should be interpreted with these limitations in mind.
The manuscript summarizes feelings and perceptions of individual
providers who responded to the survey, which may or may not

reflect actual practice patterns; however, we sampled clinicians
from many countries and backgrounds (eg, academic, private prac-
tice) in an attempt to capture actual practice patterns. Although
most participants (73%) originated from the Western world (North
America and Europe), we feel that an adequate sample has been
assessed and that it is representative of liver surgery practices
worldwide, because a large number of international professional
organizations participated in the project. Second, the response rate
to the survey cannot be calculated because the total number of
surgeons and anesthesiologists that received the survey is un-
known. However, the sample size is adequate based on our pre-
defined sample size calculation. Third, a substantial number of
responses had to be excluded because of a low number of pro-
cedures performed annually, especially those from anesthesiolo-
gists (n=95). Whereas liver surgery is increasingly centralized to
include dedicated liver surgeons, this may not automatically hold
true for anesthesiologists.

The main strength of this study is the worldwide representa-
tion of current practices and views on this topic. An adequate and
comparable number of participants from surgery and anesthesiol-
ogy participated, making this survey unique. Both surgeons and
anesthesiologists expect improvements in clinical outcomes with
further development of minimally invasive surgical techniques and
enhanced recovery strategies. Interestingly, because no clear inter-
continental differences exist, such studies could actually be inter-
national in design.

In conclusion, this study gives unique insight into current
worldwide practices and views on fluid and pain management in
liver surgery. There is large and consistent heterogeneity in current
practices on both topics. Well-designed trials are needed on these
key issues to standardize and improve care of patients undergoing
liver surgery.
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Table A1

Fluid Management Practices Stratified by Region.
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Surgeons (n=491)

Anesthesiologists (n=417)

What type of fluid therapy is predominantly used during most of your open major liver resections?

Low-CVP

Goal-directed fluid therapy

Normovolemia

Don’t know | no specific plan | other

North-America 158 (81%) 97 (52%)
Europe 97 (85%) 93 (56%)
Asia, Australia, South-America, Africa 125 (69%) 27 (44%)
North-America 24 (12%) 65 (35%)
Europe 11 (10%) 52 (31%)
Asia, Australia, South-America, Africa 29 (16%) 24 (39%)
North-America 11 (6%) 15 (8%)
Europe 4 (4%) 9 (5%)
Asia, Australia, South-America, Africa 11 (6%) 6 (10%)
North-America 1(2%) 6 (3%)
Europe 2 (2%) 6 (4%)
Asia, Australia, South-America, Africa 14 (8%) 2 (3%)

Table A2

Pain Management Practices Stratified by Region.

343

Surgeons (n=454)

Anesthesiologists (n=398)

What method for pain management is, in your experience, the most effective (regarding analgesia, side effects and patient satisfaction) in open major liver

resections?

(Patient-controlled) epidural analgesia

Patient-controlled analgesia (with for example morphine)

Continuous wound infiltration (CWI) [ surgical site infiltrative
catheters

Transversus abdominis plane (TAP) block

Spinal analgesia

North-America
Europe
Asia, Australia, South-America, Africa

North-America
Europe
Asia, Australia, South-America, Africa

North-America

Europe
Asia, Australia, South-America, Africa

North-America
Europe

Asia, Australia, South-America, Africa

North-America

Europe

Asia, Australia, South-America, Africa

107 (59%) 135 (74%)
68 (62%) 106 (68%)
107 (66%) 38 (64%)
40 (22%) 19 (10%)
27 (25%) 28 (18%)
31 (19%) 7 (12%)

7 (4%) 3(2%)

11 (10%) 10 (6%)
9 (6%) 3 (5%)
22 (12%) 19 (10%)
1(1%) 6 (4%)

3 (2%) 4 (7%)

5 (3%) 7 (4%)

2 (2%) 6 (4%)

11 (7%) 7 (12%)
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