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ABSTRACT

Background: 1o compare analgesic therapy with acetaminophen (PCM) in combination with opioids due to pain (semiquantified by
score analysis) between women after elective caesarean section (CS) or urgent CS.

Material and Methods: In a monocenter, prospective clinical comparatice observational study over two years at the Department of
Obstetrics at a German University Hospital, women were treated with opioid (unretarded piritramide) boluses, patient-controlled
opioid analgesia (piritramide-PCA) and acetaminophen for drug escape medication (PCM). The consumption of acetaminophen and
opioids was quantifed. Postoperative pain was assessed by numerical rating scale (NRS).

Results: After institutional approval, 352 consecutive women undergoing elective CS (n=179) or urgent CS (n=173) were enrolled
in the study.

Total amount of the opioid (piritramide) was equal in both groups on the day (d) of CS (bolus: elective (el.) 9.09+£4.52; non-elective
(urgent=ur.) 8.88+4.89 / PCA pump: el.: 33.44+15.16; ur.: 31.09+15.42). On the first postoperative day, 15.6 % of the el. and 18.5 %
of the ur. CS patients needed a bolus, 65 % of the CS patients out of el. and 55 % out of the ur. group used the PCA pump, respectively.
On the second post-Op day, the patients only required PCM. The total amount of PCM was significantly higher in the elective CS
group (el.: 9.48+2.12 vs. ur.: 8.69+2.27; p<0.001). On the 2nd post-Op day the PCM doses were equal in both groups: el.: 3.61 +
0.90 vs. ur.: 3.48 + 1.04 (n.s.). In addition, on the same day, NRS of the el. group was significantly lower (p<0.001).

Discussion: Because of the half-life of priritramide, the pain-reducing effect cannot be an effect of piritramide but rather of PCM,
which was administered alone on the 2nd postoperative day. PCM can not be considered as an analgesic drug, because both groups
received on 2nd post-Op day equal doses of PCM. PCM could be considered as a placebo from an analgesic point of view with
placebos having the best effect in case of helplessness and anxiety. In the elective CS group, there are more patients with trait anxiety,
which increases the pain perception. A state of higher anxiety remains to be discussed as the cause of the better effect of PCM in the
elective group.
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This is in accordance with the previous literature, which assumes a better pain reduction in clarified patients. The elective group is

clarified also because of the higher state anxiety level.

Conclusion: Because of the huge problem of chronic post-surgical pain after caesarean section caused by insufficient pain medication
and neglected screening for anxiety, the increased consumption of PCM as an indicator for anxiety should remind of necessary

subsequent care for the distress in operated women

Keywords
Gynecology, Pain therapy, NSAID, Opioids, Emotions.

Introduction

Based on a meta-analysis from 2016, Weibel et al. [1] reported
that 11.5 % of women complained of chronic pain one year after
caesarean section (CS). Another retrospective survey revealed
that about 15 % of women suffered from significant pain three
months after CS [2]. With an incidence of 22 %, Kainu et al. [3]
reported even higher numbers in 2016. In contrast, Eisenach et
al. [4] reported on only 0.3 % one year after CS in 2013, yet they
included only women with new onset pain.

The most feasable explanation for the developement of chronic
post-surgical pain is an inadequate perioperative pain therapy.
Insufficiently treated pain after CS may interfere with ambulation,
breast-feeding and early maternal bonding with the infant. It
contributes to the development of depression and chronic pain [5]
since severe acute pain is considered predictive for persistent
pain after delivery.

Opioids are repeatedly questioned as necessary medication
following CS [6-8], as up to 3 % of patients, who had received
opioids after CS, became persistent consumers [9]. From
gynecology, Altenau et al. in 2017 [10], Ozmete et al. in 2016 [11]
and Olonisakin et al. in 2012 [12] each reported that in preoperative
setting, intravenously administered PCM reduced opioid
consumption postoperatively. In contrast, Towers et al. 2018 [13]
reported in gynecologic operations, intravenously administered
PCM did not reduce opioid dose (see also Stoudenmire etal. in 2016
[14]). Wilson et al. [8] examined the efficacy of iv acetaminophen
after CS. Here, the substance reduced pain and opioid consumption
only if the patients out of the comparative group received nothing
(including no placebo).

Likewise, a multicenter, prospective study in women undergoing
CS or vaginal delivery demonstrated a 2.5-fold increased risk
for chronicity of pain among women with severe post-partum
pain [15]. In fact, it was the group [15] that had dealt with the
mutual influence of pain and psyche. In this model, anxiety (as
well as depression) affects pain intensity both before and after
surgery. The levels of preoperative pain, anxiety, age, and type
of surgery are significant predictors for postoperative pain [16].
In addition, psychological distress is strongly associated with
analgesic consumption [16]. In fact, psychological factors, such
as anxiety and maternal expectations are more pronounced in
urgent delivery and may, therefore, influence postoperative pain
perception [17]. The development of chronic pain after CS based
on the bio-psychosocial model [18] may be related to disregarding

the psyche.

Acetaminophen (paracetamol) is involved if looking at pain
therapy or the psyche. On one hand, antipyretics as a group in
combination with opioids lead to a higher analgesic efficacy than
the administration of opioids alone [19]. By Adenji et al. [19],
piroxicam was used as antipyretic medication. But PCM is no
NSAID.

A stronger efficacy of tramadole plus acetaminophen i.v. compared
with tramadole alone was found by Ali et al. in 2017 [20].
According to Farnia et al. [21], there was no difference of pain
reduction between morphine plus PCM and morphine + saline in
patients with biliary colic in an emergency department. According
to Straube et al. (2014, Cochrane analysis [22]), codeine plus
acetaminophen is superior to placebo for cancer pain. However,
this may have been due to codeine because the same team then
confessed that it was not possible to say whether PCM enhances
the analgesic effect of codeine. Wininger et al. in 2010 [23] showed
that PCM alone was superior to placebo in analgesic treatment for
laparoscopic surgery. Acetaminophene i.v. was also shown to be
effective for cancer surgery if it is administered solely [24]. This
was also found in cardiac surgery [25]. However, Turan et al. [26]
disagreed. Wang et al. [27] studied laparoscopic prostatectomies.
The administration of i.v. Acetaminophen did not result in pain
reduction. By several study groups, acetaminophen was only
conceded the value and status of placebo [28-30].

The objective of the present prospective monocentrer clinical
comparative observational study was to estimate analgesic
requirements (respectively acetaminophen) and pain scores in
women who had undergone either an elective or non-elective CS
under subarachnoid anaesthesia.

Questions

1. What is the value of PCM in pain reduction after CS?

2. Do the patients out of the elective or non-elective group get
more PCM?

3. What is the importance of PCM in perioperative pain
medicine?

Methods

Design

The prospective patient cohort study was conducted during the
normal course of pain treatment after CS. Consecutive patients
from the Dept. of Gynecology (University Hospital of Magdeburg)
were enrolled over a defined investigation period of two years.

All patients included in the study received standardized, uniform
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pain therapy consisting of unretarded piritramide (boli and PCA
pump) and paracetamol as needed.

In addition, the study included data obtained from both patient
questionnaires and ward instructions for pain management,
which had been supervised by the responsible ward physicians.
Participation was voluntary and did not generate an additional
burden. In case of non-participation, the same postoperative pain
therapy was administered. Patients were subdivided into two
groups: elective (el.) and non-elective (urgent=ur.) CS, which were
finally compared. The first autor (MB) is liaison (CL-) psychiatrist.
The results were also discussed from a psychiatric perspective.

Outcome
Primary outcome was defined as opioid consumption, (I) by bolus
injection and (II) by PCA after CS. Secondary outcome measures
included postoperative pain assessment by NRS and the demand
for PCM.

Directly after surgery, pain score was assessed after coughing
while lying in the bed. Thereafter, opioid bolus was administered
until NRS was < 3 and PCA was started. In general, women got
up shortly after this. The following NRS-based semiquantitative
measurements were performed on movement; up to 72 h after

surgery.

Pain scores were recorded and documented at every change
that required bolus opioid administration and directly prior to
PCM administration. Side effects were recorded for the entire
postoperative study period.

Postoperative pain control

Women were instructed to use the NRS and the i.v. PCA system
in advance of elective CS. In the urgent CS group, detailed
information about NRS and PCA was given immediately after

surgery.

In the Post Anaesthesia Care Unit, specially trained nurses
assessed pain by NRS and, if needed, administered the i.v. opioid
by bolus injection (0.05-0.1 mg/kg, piritramide; Janssen-Cilag,
Neuss, Germany) titrated to achieve pain relief, defined as NRS <
3. Thereafter, i.v. PCA allowing a bolus dose of 0.5 ml (equivalent
to 1 mg of piritramide) per 5 minutes (lock-out interval) was
applied for up to 72 hours (Vygon PCA System; Vygon, Aachen,
Germany). Maximum opioid dose was 12 mg/h.

All women were treated with i.v. PCM (1 g; Bristol-Myers Squibb,
Munich, Germany) intraoperatively. PCM administration was
postoperatively continued orally on demand (maximum dose, 1 g
of PCM every 6 hours).

Nausea was treated with i.v. ondansetron (4 mg - first choice;
Hameln Pharma plus, Hameln, Germany) or metoclopramide (10
mg - drug of second choice; ratiopharm Ltd., Ulm, Germany) as
needed. No other analgesic, antiemetic, or sedative drugs were
used.

Inclusion and Exclusion Criteria
The study included women over 18 years of age who underwent a
caesarean section (CS) under opioid-free subarachnoid anaesthesia.

Further inclusion criteria were elective or urgent CS according to
categorization of urgency [31,32] and informed consent to spinal
anaesthesia obtained from the patients.

Exclusion  criteria  comprised contraindications  against
subarachnoid anaesthesia, known allergy or intolerance to the used
analgesic drugs, and inability to communicate in German language
or incompetence to handle patient-controlled analgesia (PCA). A
secondary exclusion criterion was conversion from subarachnoid
to general anaesthesia or emergency CS.

Ethics

The Ethics Committee of the Otto-von-Guericke University
with University Hospital at Magdeburg, Germany authorised the
study on October 25, 2012. Written informed consent regarding
anonymous data use and safety was obtained from all patients
in advance of the expected delivery day. The patients were
recruited from the Department of Gynaecology and Obstetrics at
the University Hospital of Magdeburg, Germany, with about 950
deliveries and a CS rate of 33 % per year.

Statistical analysis
The statistical analysis was conducted using the Statistical Package
for the Social Sciences (SPSS, version 22 for Windows; IBM,
Armonk/NY, USA).

The a-level for all procedures was set to 0.05, p-values < 0.05 were
considered to be statistically significant.

A priori sample size calculation, using 2-tailed Student’s #-test
with a power of 0,801 and was a=0.05 based on a pilot study
(n=25). The mean difference in opioid consumption between the
two groups was 9 mg (elective CS, 56 mg vs. urgent CS, 65 mg)
with a pooled standard deviation of 31,95 mg. It was estimated
that a total sample size of 170 patients per group was adequate
to detect a clinically relevant difference of 10 % in opioid usage
(piritramide-PCA).

Data were tested for normal distribution with the Kolmogorov-
Smirnov test and for equality of variances using the Levene-
Statistics. Accordingly, normally distributed variables were
presented as means (+ standard deviation), non-normally
distributed or ordinal data as medians (interquartile range); and
categorical variables as numbers (percentage).

Group differences in the continuous dependent variables were
analysed by 2-tailored Student’s #-tests for independent samples
and single-factor variance analysis (ANOVA). As some variables
did not show a normal distribution (e.g., body weight, time of
surgery, time interval to bolus administration), distribution-free
tests (U-Test by Mann & Whitney and H-Test by Kruskal-Wallis)
were additionally used.
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Incidences and associations between discrete variables were

Table 1: Demographic data, MV = mean value, S = standard deviation

assessed by Pearson’s y* -test and Fisher’s exact test for dichotome Elective | Non-elective _value
variables. group group p
Number [ 7 | 179 173
Definition Age (years), MV* + SD** 31.2+5.8 |29.7+6.0 0.018
Size (m), MV £ S | 1.66 +0.06 |1.66+0.07 0.96
Scheduled= Weight (kg), MV £ S_ 825+19.1 |81.3+157 ]0.53
Due to absolute 0.59
glgftive el e Already have children [1 (%)]| 87 (48.6 %) |54 (31.2%) |0.002
. . 69 (79.3 %) |33 (61.1 %)
Planned
g;“;sé Cf;lg;e)‘]‘ alreadyborn 1 3¢ 5o/ the | 19% of total | 0.02
o
Elective, total group | group
without any
/ medical The number of previous deliveries and earlier CS was higher in the
indication elective CS group. In the non-elective group, 19 % had experience
E:fgg;ea" with CS; in the elective group, 38.5 %. Presence of concomitant
(CS) diseases were equally distributed between both groups.
Urgent= .
Developement- Analgesics (NSAID, PCM) were taken by only smaller numbers
decision time > of patients in both groups (nearly the same size) before and during
Non- AU pregnancy (Table 2).
elective CS
= Table 2: Consumption of analgetics in both groups prior to and during
emergency= pregnancy
Developement- Elective Non-elective I
decision time < group group ZRVEINE
Az Analgesics prior to 50 (27.9) 57(32.9) 0.203
pregnancy [ n (%) ] ) ) )
Analgesics during
Figure 1: Definition of the terms "Elective" and "non-elective". pregnancy [ n (%) | 21(AL7) 23(13.3) 0.629

For this study, nonelective or urgent CS was defined as a CS in
female patients with an originally planned vaginal birth.

Results

Study cohort

A total of 410 consecutive patients were eligible for the study from
November 1, 2012, to December15, 2014. Out of them, 352 were
included in final analysis: n=179 in the elective CS and n=173 in
the urgent/non-elective CS group (Figure 1).

n=410 female patients

| n=58 female patients excluded:

| * n=25 for random sample

| * n=6 drop out

n=27 because general anaesthesia

n=352 female patients

for

statistical analysis

/ ~
n=179 female patients n=173 female patients
with With
elective CS* Non-elective CS*

Figure 2: Flow chart of the recruited patients.

Before CS: General variables

After CS: Analgesics

On first postoperative day, both i.v. piritramide i.v. and the PCA
pump were no longer used by all patients (for piritramide, only
one-sixth to one-fifth of the population). Therefore, only the mean
value of the number of patients who requested these analgesics
was calculated for the analgesic administrations in both groups.

On the 2nd postoperative day, no patient asked for Piritramide
bolus i.v.

The PCA pump was requested on the 2nd postoperative day by
only one patient out of the el. group and two patients out of the ur.
group. Therefore, for statistical reasons the group was considered
to have zero value. The amount of piritramide bolus and the
doses of the PCA-pump were similar in the two groups.

The table shows the daily doses in the course of the study as a
total value. Regarding PCM administration, the minimum value
in both groups was 0 g and the maximum value was 5 g of PCM.
The women with elective CS used more PCM. This was true for
the total over all three days (el.: 9.48 + 2.12 vs. ur.: 8.69 + 2.27,
p<0.001) as well as the studied inital two days:

- Operation day: el.: 3.03 £ 0.63 vs. ur.: 2.61 £ 0.91 (p<0.001),

- l.postoperative day: el.:3.44 + 0.89 vs. ur.: 3.16 + 0.95 (»p<0.005).
On the 2nd postoperative day, the PCM doses were equal in both
groups:
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-el.: 3.61 £ 0.90 vs. ur.: 3.48 + 1.04 (n.s.).
After CS: Pain data (NRS-Score)

After CS, the pain scores (NRS) developed differently between the
two groups (Figure 3).

-
N

.

== elective group

== urgent group

0 r T ]
Operation-day 1st post-Op. day 2nd post-Op. day

Figure 3: Time Course of NRS data in elective and non-elective group.

NRS-Data:

- Operation day: elective group (el.), 5.16 + 2.26, urgent group
(ur.), 4.81 +2.39

- 1st post-operative day: el.: 4.71 +2.09; ur.: 5.17 + 2.08

- 2nd post-operative day: el.: 2.83 + 1.64; ur.: 3.49 + 1.87.

Thereby, the difference of the NRS values between the two groups
increases more and more: Operation day, 0.35; 1st post-operative
day, 0.46; 2nd postoperative day, 0.66, which is significantly
different (p<0.001).

If Table 3 is combined with Figure 3, a significant NRS reduction
in patients with el. compared to ur. CS is shown for the first time
on the 2nd postoperative day. On this day, however, the patients
received only PCM. This can also be seen in Figure 4.

On 2nd post-Op day (PCM only): PCM doses were equal (Tabla3),
NRS data in elective group were siginficant lower (Figure 3).

Table 3: Consumption of opioids and PCM.

6
5 | ~—_ B
4 .”\\\\.
& \
2 3 ) =& elective group
2 == urgent group
1
0 T T ]
Operation-day* 1st post-Op. 2nd post-Op.
day"* dav***

Figure 4: Time course oft he NRS data (s. Figure 3) due tot he medication
on each day.

*PCA-Pump, Piritramide i.v., Acetaminophen 500
** PCA-Pump, Acetaminophen 500
**% Acetaminophen 500 only

Physical and emotional stress during pregnancy (PR)

PR was perceived as physically stressful by 71 (40 %) patients
out of the el. group. In the ur. group, 57 (33 %) felt this. In the el.
group, the most common citation for physical distress was pain
experienced; this was the case in six (3.4 %) women. In the ur.
group, weight gain was the reason for physical distress in seven
patients (4.0 %).

Mental distress was experienced by 26 (14.5 %) patients out of the
el. group. In the ur. group, this was the case in 20 (12 %) patients.

Furthermore, the patients were asked to comment on their behavior
when they felt pain in everyday life. When experiencing pain in
daily life, 61 (34 %) women out the elective group tried to ignore
the pain, 90 (50 %) tried to distract themselves, and 97 (54 %)
took analgesics. In contrast, in the non-elective group, 51 (30 %)
women ignored the pain, 95 (55 %) tried to distract themselves,
and 81 (47 %) took analgesics. The elective group felt the PR itself
more often as psychologically than as physically stressful.

Acetam&?ffslggm ne Piritramide i.v. mg (MV+SD) Pc&gig‘g)mg
Elective group Non-elective group | Elective group Non-elective group | Elective group |Non-elective group
n=179 n=173 n=179 n=173 n=179 n=173
2.61£0.91 9.09+4.52 8.88+4.89 3344+ 31.09+15.42
Operation day 3.03%£0.63n=178 =172 =174 =156 15.16 =160
n=170
17.08+
3.44+0.89 3.16+0.95 4.39+2.17 5.66+2.91 17.08+11.75
Istpostop.day | ¢ n=172 n=28* n=32* 10'13185 n=95
n=
A s Gy 3.61+0.90 3.48+1.04 0 0 0* 0*
n=149 n=145 n=0 n=0 n=0 n=0
In total (mg) 9.48+2.12 8.69+2.27 9.51+5.48 9.05+6.06 42.72+22.65 | 38.08+21.74

* MV=Mean value, **SD= Standard deviation, postop. = postoperative.
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Discussion

The overall consumption of opioids did not differ between
the study groups, yet the elective CS group showed a higher
overall consumption of PCM over the three observed days. I.v.
boli of opioids were not claimed by either group on the second
postoperative day, and the PCA-pump was active only in one
patient out of the elective group and two patients out of the non-
elective group on the 2nd postoperative day.

While the elective group had lower pain scores on the second post-
operative day (el.: 2.83 + 1.64 and ur.: 3.49 + 1.86, resp.), the PCM
consumption was equal in both groups. (el.: 3.61 + 0.90 and ur.:
3.48 + 1.04, resp.). This result indicates that PCM cannot have an
analgesic effect, because otherwise the NRS value would have to
be the same in both groups. This raises the question of the cause of
the different NRS values.

A) General differences between elective and urgent / non-
elective CS

1. Group membership

About 19 % of live births worldwide occur through CS, while

the numbers in Europe range between 8.3 % (Cyprus) and 41.1

% (Turkey) [33]. The literature is not specific when discerning

between elective and emergency CS.

In 2012, 30 % of births were via CS in Germany, 3 % by vaginal
surgery (tongs etc.), and 67 % via vaginal births [34]. According
to Mylonas et Friese [33], the CS rate in Germany increased from
15.3 % in 1991 to 31.3 % in 2012, while a medical indication was
present in less than 10 %. In other (Asian) countries, 80 % of CS
had an emergency indication, while 20 % are elective [35,36].

2. Indications

The traditional medical indications for a CS are “placenta praevia”,
placenta abruption, abnormal birth weight and others. In recent
years, the incidence of CS without medical indication has been
increasing in high income countries. Betran et al. [37] could show
in 2007 that CS incidence is higher in Europe/USA (ranging from
15.2 to 24.0 %) than in Africa (with the exception of South Africa:
1.8t0 7.6 %).

The same applies to the situation within a specific country: Mumtaz
[38] could show that in Pakistan, uneducated women decided less
for an elective CS than educated women (7.5 vs. 40 %).

In a comparison between developed and developing countries,
Mylonas et Friese [33] concluded for Germany, that the high
numbers of elective CS compared to vaginal delivery originate in
medical advancement such as modern gentle general anesthesia,
sociologic and cultural changes (high age), medico-legal aspects,
and a general tendency to avoid risks.

3. Advantages and disadvantages of elective CS vs. vaginal
birth

According to the NICE guidelines (National Institute for Health

and Clinical Excellence. RCOG Press. 2nd edition 2011. Caesarean

Section - NICE clinical guideline 132.) [39], reduced risks after
elective CS are evident for perioperative abdominal and perineal
pain, vaginal injuries and anesthesia-related emergencies (such as
shock, bleeding). For vaginal delivery, risk is reduced for duration of
hospital stay, hysterectomy due to postpartum bleeding and cardiac
arrest. No differences were found for abdominal and perineal pain
4 months after birth, injuries to nearby organs (bladder, ureter or
cervix), uterine rupture and pulmonary embolism.

e Age

According to Zizza et al. [40], for the worldwide population there
is an inverse correlation between low CS rates and high neonatal
and maternal mortality, with the exception of Europe, where due
to advanced maternal age at first birth, the mortality is high [41].

Baghurst et al. [42] showed in 2014 that the probability for ur.
CS in comparison to spontaneous vaginal birth increased 1.49-fold
every 5 years between the maternal age of 20 to 50. According to
Herstad [43] and Kirchengast et Hartmann [44], the probability
of surgical intervention increased if the mother was older than 35
years. Advanced maternal age is, therefore, a factor when deciding
for el. or primary CS. This was confirmed in the study population
presented here (el.: 30.7 + 5.6 vs. ur.: 29.2 + 6.0, p=0.018).

B) Pain therapy with focus on PCM

Regarding pain therapy, in the present study the amount of opioid
consumed was the same in both groups and the amount of PCM
was higher in the elective group. Most clearly was it on the 2nd
postoperative day, when only PCM was given and it came to the
largest NRS difference between the two groups (see also O'Neal et
al. [45]). Because of its low half life, this effect cannot be caused
by piritramide. So the question is about the analgesic efficacy of
PCM.

1. Analgesic therapy with antipyretics (NSAID / PCM) plus
opioids

First, work on a combination of PCM with NSAID [46-48] was

sufficent as PCM in combination with opioids [21]. However, the

combination (of morphine or codeine) with PCM was not better

than the substance without PCM [21,22].

2. Paracetamol alone

A group of papers concluded that PCM is a good analgesic even if,
outside of gynecology, this is only true for single indications such
as arthritis [49] or for sore throat or headache [50].

In chronic pain, however, there was no evidence for an analgesic
effect of PCM alone [51]. The systematic review by Mercadante
et Giarranto [52] on acetaminophen for pain management in more
severe disease such as cancer pain reflects this inconsistency in the
effect attributed to PCM.

Other recent studies for PCM even found no better efficacy than
placebo [29,30,53,54]. In 2019, Rindos et al. [55] concluded
that there was no difference in pain reduction between PCM and
placebo for analgesia of laparoscopic hysterectomies. According
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to Wilson [8], for CS PCM was superior only if the control group
received nothing at all. Thus, PCM has the value of placebo. This
is true not only for non-surgical areas but also for surgical ones
[8,26,27].

The following two points must therefore be clarified:

Are there subgroups with different amounts of PCM that equalise
the PCM amounts of the two main groups?

Can the results be explained by the assumption of anxiety and the
effect of PCM on them?

Effects of group selection on PCM consumption

Elective group, el. (n=179)

It is therefore important, which group of patients required the most

PCM. Thus, we can divide the elective group into two subgroups:

a. 92 patients (51.4 %) of the elective group had no children and
opted for CS due to other factors mentioned above at their first
birth, so about the old age.

Those (n=87, 48.6 % of the total group) who had already had

children (Table 1): a high percentage of whom (n=69, 79.3 %) had

already had children by CS and wanted to have CS again because

of their good experience [56]. In Germany, the most frequent

indication for a CS is a previous CS [57]. This could also explain

the high proportion of previous CS in patients out of the elective

group in the present study.

In comparison of the PCM consumption of patients with children
(n=87; PCM on OP/ Ist / 2nd day) = 3.02 + 0.55, 3.50 + 0.87 and
3.59 + 0.86, resp., to patients without previous children (#=92):
3.08+0.62,3.42+0.83, 3.63 +0.94, resp., there are no differences.

In the assessment, it must be remembered that both subgroups are
patients, for whom everything has been discussed long before.

Non-elective group, ur. (n=173)

The non-elective group can also be divided into two subgroups:

a.  Almost 70 % (n=119/173; 68.8 %) had no children so far (51.4
% in the elective group). The planned vaginal birth had to be
rescheduled to a CS on short notice (Iess than 20 minutes).

b. 31.2 % had children (n=54), of which 61 % (n=33) were
CS. These 33 women (19 % of the total ur. group) had had a
previous CS but still opted for a vaginal birth (Vaginal Birth
After Cesarean section = VBAC) this time.

However, according to Kiwan er Qahtani [58], women with a
previous CS at induction of labor have a lower chance of having a
vaginal birth than patients with a spontaneous birth. Nonetheless,
this group (VBAC) is increasing slightly in Italy, for example, and
there is hope associated with this group of patients to push back
the rates of CS [59,60]. Also, in contrast to Kiwan [58], Denham
et al. [61] write that patients with prior emergency CS have a
good chance of having a vaginal birth (VBAC). According to the
authors of the OptiBIRTH study [57], VBAC is the only chance to
push back the number of CS.

PCM

The patients in this VBAC-group start lower with PCM dose
than the patients in the elective group (operation / 1st / 2nd post-
operative day): 2.49 £ 0.97,3.21 + 0.82, 3.82 + 0.61 (compared to
data under Table 3 for el.: 3.03 + 0.63, 3.44 + 0.89, 3.61 + 0.90).

In contrary to both subgroups in the elective group (where the
consumpotion of PCM was very similar), the both subgroups of
the non-elective group are very different: Since the patients in
VBAC- group had (mentally) prepared for vaginal delivery, these
33 patients could be expected to end up consuming more PCM
than the 119 non-elective patients without previous children. This
is confirmed by the data of n=119 on the 2nd post-OP day: 3.37 +
1.12 vs. VBAC: 3.82 + 0.61, p<0.05). This implies:

Consumption of PCM is higher in the 33 "disappointed" VBAC
patients on the 2nd postoperative day than in the 119 patients with
Ist delivery by non-elective CS. On the second postoperative day,
patients with VBAC have the highest PCM value of all groups and
subgroups.

NRS

Nevertheless the NRS data in both subgroups (n=119, n=33) on
the 2nd postoperative day are identical: N=33:3.51+ 1.91; N=119:
3.50 £ 1.93.

That the highest PCM consumption by the VBAC-subgroup
on 2nd postoperative day of all 4 subgroups did not result in a
significantly higher NRS reduction than the 119 patients with the
lowest consumption of all 4 subgroups, seems again to indicate
that PCM did not function primarily as an analgesic. For that,
there is an indication of state anxiety (anxiety of the moment as a
reaction to pain), here now within the non-elective group between
VBAC and the other female patients of the non-elective group.

Elective vs. ,,cleaned* non-elective (n=179 vs n=119)

If one now also compares the el. group with the "cleaned" (without
VBAC) ur. group, then the daily consumed PCM-dose is different
(see Table 3): (el.) 3.61 + 0.90 vs. (ur.) 3.37 £+ 1.12; p<0.05. The
NRS of the both groups is: el. group (n=179): 2.83+ 1.64 vs
cleaned ur.: n=119: 3.50+ 1.93.

A) Anxiety

How can the three results (elective vs. non-elective; both
subgroups within non-elective; elective vs. cleared non-elective)
be interpreted?

Under PCM alone, the NRS value in the elective group is
significantly lower than in the non-elective group. This cannot be
explained by the analgesic effect of PCM.

PCM as a placebo is effective in treating anxiety. So which group
has the most anxiety?

Anxiety can be assessed using the state-trait-anxiety-inventory
(STAI) according to the stait-trait model. Here, ,,state” means a
temporary emotional state, whereas ,,trait“ means a longer or
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lasting emotional state in the sense of a personality trait or an
anxiety disorder.

1. (Trait-) Anxiety in vaginal birth

In work only on trait anxiety in CS [62], there are marginally
higher risks for anxiety symptoms three months after birth for
non-elective CS than for elective CS - and especially higher
than for uncomplicated vaginal births. There is evidence for trait
anxiety in complicated modes of birth in a subgroup of vaginal
birth compared to CS: Complicated vaginal births (forceps) have
the highest risks for ongoing development of anxiety symptoms
compared to vaginal births without complications, but also
compared to planned CS [62].

The elective group in this study is a sample of uncomplicated CS.
If the patients should have had anxiety it should have been trait
anxiety long before.

2. Anxiety and PCM as a placebo in the two CS groups
Gorkem et al. [63] found in CS: Anxiety increases both the pain
and the consumption of analgesics. This is consistent with the
finding that PCM has no analgesic effect in this study.

The question arises: what is the connection between the lack of
analgesic effect of PCM and its effect on anxiety?

According to Uexkiill [64], the higher effect of placebos in patients
with chronic pain compared to subjects with experimentally
produced pain is that for experimental subjects, the pain is limited
to the experiment and, therefore, has no meaning for the future
whereas patients with chronic pain are helplessly at the mercy
of their fate and in anxious anticipation about their future fate.
Placebos are, thus, particularly effective in anxiety.

Jager et Lamprecht [64] in 2003 came to the conclusion that it is
precisely anxiety as a significant moderator of the pain experience
that can be effectively mitigated, as evidenced by placebos and
hope induction associated with placebos. Here, "trait" means
impairment of attentional processes, whereas "state" means over-
functioning of attentional processes [65] in the sense of momentary
physiological hyperarousal [66]. We have already established that
PCM is not an analgesic in this case. Now we must add: it also
has no effect on trait anxiety. Trait anxiety is only susceptible to
SSRIs and psychotherapy. State Anxiety is susceptible to placebo
treatment.

PCM, anxiety, and elective vs. non-elective

The result of the comparison between elective and non-elective
can be interpreted as follows:

The elective group has more anxiety than the non-elective group.
According to Stuetzer et al. [56], women have opted for selective
CS who have fear of normal (vaginal) birth.

Due to anxiety, this group then took the same amount of PCM as the
non-elective group. Due to the placebo effect on the state anxiety
of the elective group, the NRS value was then also significantly

reduced compared to the non-elective group.

The difference in PCM quantity between the elective group and the
anxiety-free 119 patients in the non-elective group indicates the
anxiety component of the elective group.

VBAC vs. remaining patients from the non-elective group
(n=119)

In comparison of the el. group with the ur. group, the highest
amounts of PCM are requested by the VBAC of the ur. (3.82 +
0.61), followed by the el. (3.61 £ 0.90) and the ur. with no children
before (3.37 + 1.12). VBAC vs. el.: n.s.; VBAC vs. ur.: p<0.05).

The VBACs from the ur. group also show an increased PCM value,
the highest of all 4 subgroups, although the PCM does not reduce
the NRS value compared to the comparable subgroup of n=119
patients. Here, too, PCM has no analgesic effect. As with the el.
group, it must be assumed that anxiety plays a role in pain. Since
there is no trait anxiety in the ur. group, it must be state anxiety.

From stress to state to trait

Stress symptoms as a sign of state anxietyy in the two groups
In comparison with vaginal birth female patients undergoing CS
have a higher risk of stress symptoms as adjustment disorder or
higher pain [67] (as a sign of state anxiety) but not anxiety disorder
(trait).

In the present study, pregnancy was perceived as physically
stressful marginally higher in the el. group by 71 (40 %) patients
vs. 57 (33 %) out of the ur. group. As mentally stressful, 26 (14.5
%) patients out of the el. group felt slightly more their pregnancy
in comparison with the ur. group (n=20 patients, 12 %). Thus,
some of the patients were already primed for affective symptoms
during childbirth.

Trait anxiety
Most of the literature on fear and birth modes refers to trait
anxiety. There is no literature on the association of trait anxiety in
vaginal birth vs. emergency (urgent) birth because emergency is
unpredictable.

Already in 2018, Janssen et al. [68] found that elective patients
complained of prolonged post-partum anxiety (trait-anxiety). Pang
et al. [69] showed in their study that a high number of women
with childbirth experience (24 %) decided to change the delivery
from vaginal birth to (elective) section. One factor for this decision
was trait anxiety. According to Pang et al. [69] and Stuetzer et al.
[56], trait anxiety is the decisive factor for CS in some women.
Thus, ultimately, high trait anxiety in elective (and low anxiety in
vaginal) birth is a BIAS. Bad experiences (with vaginal birth?) can
promote this fear.

In summary, the elective group is the group with trait anxiety,
the non-elective group without VBAC is the group without trait
anxiety.
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Age

Crucially, the elective group was older. In the reference population
of the anxiety questionnaire STAI, anxiety scores that increased
with age were precisely distinguished between the women who
were up to 29 years old and those who were 30 years old and older.
Thus, it can be said that lower anxiety scores can be assumed for
the ur. CS (mean, 29 years) than for the el. CS (mean, 30 years).

As early as 2009, Ip et al. [16] highlighted (trait) anxiety and age,
among others, as predictors of postoperative pain. This has also
been shown by Pinto et al. [70] and Gorkem et al. [63]. In 2014,
Kokanali et al. [71] assessed patients admitted for hysteroscopy
using the State-Trait-Anxiety-inventory (STAI). Both state-
anxiety and trait-anxiety had an effect on pain intensity during the
procedure in this work. However, 60 minutes after the procedure
only trait anxiety affects the pain level oft he procedure.

Anxiety, pain, and CS

Zanardo et al. [72] studied women after CS with a depression
questionnaire (Edinburgh Postnatal Depression scale). In this
study, female patients in the elective group reported more anxiety,
while those in the non-elective group reported more joylessness
(anhedonia). Nevertheless, according to Stuetzer et al. [56], most
women perceived an (elective) CS as positive in retrospect and
would opt for an elective CS again in their next pregnancy.

State anxiety as an explanation of PCM consumption.

In summary, it can be presumed that in the present study because
of the effect on the 2nd post-operative day by PCM on pain +
anxiety, the anxiety is not an anxiety in the sense of an anxiety
disorder (trait) but a transient state in the sense of a state as also
described by Latif et al. [73]. The authors found that, in contrast
to emergency procedures, anxiety is initially lower in elective
procedures (now also here at VBAC against elective) but then
rises in the postoperative period (whereas it declines in emergency
procedures).

This indicates that emergency/urgent patients suffer from state
anxiety [71], while elective patients suffer from trait plus state
anxiety [68].

This has consequences for the two invastigated groups:

Preoperative anxiety (trait) influences pain intensity even 48 hours

after surgery [70] and is associated with a need of additional

information regarding anaesthesia and surgery [74]. Unclarified
patients have poorer pain reduction [75]. Therefore, the elective
group must be very well educated preoperatively.

d. The patients with elective procedures experience an increase
in pain (caused by increasing anxiety). This in turn causes
the (fearless) patients with non-elective procedures to require
less PCM ("cleaned and fearless group" of n=119 patients),
while those with elective procedures require more (n=179).
The NRS value - due to greater anxiety (trait and state) in the
elective group - falls significantly more in the elective group.

Placebos (i.e., PCM here) acts on higher cognitive centers (pain

appraisal) [76]. According to Breme et al., satisfaction with pain

therapy is associated with state variables like anxiety [77], pain
experience with trait anxiety. Here, state is related to placebo
whereas trait is related to psychotherapy and SSRIs [78,79]. The
elective group has state and trait anxiety. It can be presumed that
the state anxiety of the women with elective CS was facilitated by
the trait anxiety.

A person with high trait anxiety tends to perceive situations as
more threatening and therefore exhibits an acute anxiety response
(state anxiety) more quickly.

In the literature, elective patients complain more of trait anxiety

whereas non-elective patients complain of anhedonia.

e. Another hint for state anxiety is the VBAC-Group:

The subgroup of the ur. CS (VBAC) have made a conscious
decision against el. CS, so could not have trait anxiety.
Nevertheless, they have the highest PCM consumption of all
groups. The high PCM consumption has no effect on pain
intensity. Therefore, it must be concluded that state-anxiety
(without trait) occurred in them.

f. It cannot be answered here why the combination of state and
trait anxiety in the elective group with PCM brings about
good pain reduction, but not the state anxiety in disappointed
patients in the VBAC group.

g. The state/ trait anxiety in the el. group puts elective surgery
patients at risk for developing anxiety disorders if anxiety and
pain reduction are not successful.

Distinguishing the two forms of anxiety (state and trait) and

detecting anxiety means calling for routine screening for anxiety

[22,80-82], such as with the State-Trait-Anxiety-Inventory (STAI).

Limitations

There is no work about pain and anxiety from the immediate days
after surgery. Thus, conclusions about patients' psychological
well-being can only be drawn indirectly in a retrospective manner.
. Disadvantages with PCM against pain + anxiety

The additional administration of PCM needs to be well-considered.
It is not only opioids that create problems [6,8]. The problem with
PCM lies in its liver toxicity. In this context, 4000 mg is generally
recommended as the maximum daily dose in Germany because of
the risk of liver toxicity. However, patients in both groups received
5,000 mg in some cases. That means, on one hand, 4,000 mg is the
lower limit to liver damage quickly reached, on the other hand,
untreated anxiety in pain quickly leads to chronic pain.

A conspicuously high daily consumption of 3,000 to 5,000 mg
of PCM despite a significant drop in the NRS should, therefore,
always make a pain therapist think about the possibility of PCM
functioning as a placebo for anxiety, even when not routinely
screening for anxiety.

e Vaginal birth

A cross-check here would be the group of patients with natural
(vaginal) birth. But there are no data on PCM retrieved on demand
in vaginal birth. But the ur. group is part of women with wish for
vaginal birth.
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Summary

Anxiety (divided into a trait and a momentary state) is the single
factor that can explain the findings.

Patients in the elective CS group had lower pain scores and similar
PCM doses compared to the non-elective group on the second
postoperative day. PCM therefore has no analgesic effect

Patients in the elective group have trait anxiety

The women out of the elective CS group were older, and with

increasing age trait anxiety also increases.

*  Of'the group of patients who might have a vaginal birth, those
with increased trait anxiety opt for elective CS. So elective
group has more patients with trait anxiety, the non-elective
group is free of trait-anxiety.

«  Trait anxiety can increase or favor state anxiety.

*  One has to postulate an additional state anxiety in the elective
CS group.

The subgroup of non-elective CS (VBAC) have made a conscious
decision against elective CS, so could not have trait anxiety.
Nevertheless, they have the highest PCM consumption of all
groups and a NRS like the whole non-elective group. Here too,
PCM has no analgesic effect. Therefore, it must be concluded that
only state-anxiety (without trait-anxiety) occurred in them.

If the non-elective group is corrected for patients without anxiety
(state or trait) (n=119), the patients in the elective group have a
higher PCM dose due to state (?) anxiety.

State Anxiety is susceptible to placebo treatment. PCM can be
viewed as a placebo.

Conclusion (for everyday life)

* An increased consumption of PCM in the presence of
opioid therapy and pain reduced only by the increased PCM
consumption should suggest a placebo function of PCM and
thus an existing transient anxiety (so-called state anxiety).

* There is no investigation about state-anxiety after CS. We
would now determine that elective gynecologic surgeries (CS)
have more anxiety as a short-lived emotional state (state) than
urgent surgeries.

o If births occur with increasing age of the mothers, therefore,
CS increase, the state anxiety increases by age, then the use
of PCM in postoperative pain therapy in gynecology will also
increase.

*  Treatment with PCM seems to be a compromise between not
treating and waiting for state anxiety to end or increasing
opioids or treatment in terms of anxiety disorder with
anxiolytics.

e However, two limits must be observed. In the case of PCM,
attention should be paid to the daily amounts consumed because
of potential liver toxicity. In addition, if there is no response to
PCM, one should think of constant (trait) anxiety in the sense
of an anxiety disorder, which requires correspondingly more
far-reaching measures and another medication.
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