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Abstract: Objective: To compare the therapeutic effects between patient-controlled subcutaneous analgesia (PCSA)
and patient-controlled epidural analgesia (PCEA). Methods: One hundred parturient women who underwent the sec-
ond cesarean section in our hospital from June 2016 to February 2017 were accepted in this study. And they were
equally divided into PCSA group and PCEA group by the random number table method. The postoperative follow-up
indexes included the visual analogue scale (VAS) scores of the wound pain and uterine contraction pain at 4 h, 6
h, 24 h and 48 h after operation, the opioid dose within 6 h, 12 h, 24 h and 48 h after operation, the incidence of
postoperative complications, the evaluation score of patients’ satisfaction degree, the time of lactation and anal
exhaust, the frequency of breastfeeding, the amount of vaginal bleeding and the off-bed activity time. Results:
There was a statistically significant difference in the VAS scores between PCSA group (P=0.000) and PCEA group
(P=0.003) at postoperative 4 h, 6 h, 24 h and 48 h. The VAS score at postoperative 6 h, 24 h and 48 h in PCSA group
was lower than that in PCEA group (all P<0.001). The dosage of ropivacaine at postoperative 4 h, 6 h, 24 h and 48
h in PCSA group was obviously lower than that in PCEA group (all P<0.001). The incidence of nausea (P=0.027) and
pruritus (P=0.014) in PCSA group was lower than that in PCEA group. And the patients’ satisfaction degree of PCSA
group was observably higher than that of PCEA group (P=0.004). Compared with the PCEA group, the time of lacta-
tion (P=0.021), anal exhaust (P=0.045) and off-bed activity (P=0.036) in PCSA group was advanced, the frequency
of breastfeeding (P=0.007) in 24 h was increased while the amount of vaginal bleeding (P=0.001) was decreased.
Conclusion: Compared with the PCEA, the PCSA can offer great therapeutic effects on wound pain and uterine
contraction pain after the second cesarean section, reduce the incidence of postoperative adverse reactions and
shorten the recovery time.
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Introduction

With the introduction of the two-child policy
in China, the number of parturient women in
the second pregnancies admitted to medical
institutions was increased significantly. For
gravidas who had undergone the cesarean sec-
tion in their first pregnancies, the rate for them
to choose cesarean section in their second
pregnancies was increased significantly [1].
The cesarean section can cause moderate-to-
severe pain lasting 48 h after operation. And
the poor postoperative analgesic effect not
only can prevent puerperae to take care of their
newborn babies, but also may give rise to some
chronic pain symptoms which will seriously
affect their quality of life [2]. The opioids have

been commonly used to relieve the postopera-
tive pain, and the methods of drug administra-
tion are mostly the epidural or intravenous
injection [3, 4]. However, the side effects of opi-
oids are also quite obvious, such as somno-
lence, respiratory depression, nausea, vomit-
ing, and decreased gastrointestinal peristalsis,
which are not conducive to the rapid recovery in
patients [5, 6]. Therefore, it is necessary to find
a new analgesic method or substitute for opi-
oids to reduce the application and dosage of
opioids [7].

Patient-controlled subcutaneous analgesia
(PCSA), as a new analgesic method, can admin-
istrate the drugs at one time or continuously
and relieve the postoperative pain effectively
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[8]. Liu et al. have analyzed 44 papers about
randomized controlled trials (RCTs) on local
anesthetic postoperative analgesia of a series
of different surgical modes, and claimed that
PCSA can significantly relieve the pain after
operation and had less catheter-related compli-
cations, which confirmed the effectiveness of
PCSA application. Its specific clinical effects
and convenient operation were beneficial to
clinical promotion and application [9]. However,
some scholars proposed that the postopera-
tive PCSA required more rational-designed
RCTs for study to ensure that more powerful
evidences will be available for clinical guidance
[10]. Nevertheless, there is no research about
the clinical effects of PCSA on postoperative
analgesia of the second cesarean section.

Therefore, one hundred parturient women who
underwent the second cesarean section were
accepted in this study for the comparison of
therapeutic effects between PCSA and patient-
controlled epidural analgesia (PCEA) on postop-
erative analgesia.

Materials and methods
Patient selection

This study was examined and approved by the
Hospital Ethics Committee, and it also obtained
informed consents from patients and their fam-
ilies. Parturient women who underwent the sec-
ond parturient cesarean section in our hospital
from June 2016 to February 2017 were includ-
ed in this study.

Inclusion criteria: Parturient women who were
going to undergo the second cesarean section;
parturient women with a gestational age be-
tween 38 and 41 weeks; parturient women or
their families who took the initiative to sign
informed consents; parturient women who
were willing to assist the completion of rele-
vant examination. Exclusion criteria: Parturient
women with gestational hypertension and med-
ical or surgical complications; parturient wo-
men with the chronic pain; parturient women
who were allergic to ropivacaine; parturient
women who had a/history of painkiller depen-
dence; parturient women with mental-related
diseases; parturient women who did not want
to cooperate with the treatment.

The included gravidas were randomly divided
into PCSA group and PCEA group by the random
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number table method. Gravidas' general in-
formation including age, weight, gestational
weeks and other data were collected after the
grouping.

Treatment methods

Patients in both groups were treated with con-
tinuous epidural anesthesia.

PCSA group: puerperae were inserted with dis-
posable catheters under fascia which were
used to connect with the analgesic pump after
cesarean sections. The composition of analge-
sic pump included 20 ml of 0.75% ropivacaine
which was diluted to 100 ml with normal saline.
And it was applied to infiltrate the wound to
relieve the pain with in 48 h after operation.
PCEA group: puerperae were required to under-
go the PCEA after the cesarean section. The
component of analgesic pump was 20 ml of
0.75% ropivacaine which was diluted to 100 ml
with the normal saline. And it was employed to
perform the epidural analgesia within 48 h
after operation.

Parameters of analgesic pumps: both loading
doses were 2 ml; dosages were maintained at
2 ml/h; the dosage for one time was 0.5 ml and
the lockout period was 15 min. The experiment
was conducted in a double-blind way, which
meant that both of the medical staffs who
implemented the analgesic pump and patients
yet knew the anesthesia method.

Observation indexes

Main observation indexes: the VAS scores of
the wound pain and uterine contraction pain at
postoperative 4 h, 6 h, 24 h and 48 h.

Secondary observation indexes: the opioids
dose within 6 h, 12 h, 24 h and 48 h after oper-
ation (it was applied when the VAS score >4);
the incidence of postoperative complications;
the evaluation scores of patients’ satisfaction
degree; the time of lactation and anal exhaust;
the frequency of breastfeeding; the amount of
vaginal bleeding and the off-bed activity time.

VAS score applies 11 numbers (from O to 10) to
present the pain degree. Zero means painless
and ten symbolizes the most painful. Patients
were required to select a number in these 11
numbers to represent the pain degree accor-
ding to their own conditions. Zero: painless;
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Table 1. Comparison of patients’ general information between the two

under 60 points showed
that gravidas were uns-

P atisfied with the postpar-

groups

PCSA group PCEA group F
Case 50
Age (year) 31.3+11.0 32.1+13.3 0.86 0.891
Weight (kg) 73.3£22.2 71.9+19.0 0.951 0.766
Gestational weeks (weeks) 39.5+8.2 39.249.0 1.154 0.541

Duration of cesarean section (min)  75.3+10.6

72.349.4 1.497 0.138
Intraoperative bleeding amount (ml) 236.5+89.6 251.9+76.6 -0.924 0.358

tum anesthetic effects.
Satisfaction degree =
(number of people who
felt greatly satisfied +
number of people who
felt generally satisfied)/
overall number of people

-+ PCEA
-~ PCSA
*
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Figure 1. Comparison of VAS scores between the
two groups. "P<0.001, comparison of VAS scores
at specific points-in-time between PCSA group and
PCEA group was conducted by t test; #P<0.005, com-
parison of VAS scores between four points-in-time
in PCEA group or PCSA group was conducted by the
repeated measures ANOVA. Data were expressed as
mean = sd.

scores under three points: slight pain which
is tolerable; scores from four to six points:
patients feel pain which has influenced their
quality of sleep, but still tolerable; scores from
seven to ten points: patients gradually feel
great pain which is intolerable and their appe-
tite and quality of sleep are decreased.

One day after the operation, self-made ques-
tionnaires of satisfaction degree were used to
investigate the patients’ postoperative satis-
faction degree. The main contents included
intraoperative discomfortableness, postopera-
tive therapeutic effects, adverse reactions,
postoperative recovery conditions and so on.
The total score of questionnaire was 100
points: scores from 81 to 100 points meant
that gravidas were greatly satisfied with the
postpartum anesthesia; scores from 61 to 80
demonstrated that gravidas were generally sat-
isfied with the postpartum anesthesia; scores
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* 100%.
Statistical analysis

The commonly-used SPSS 17.0 software was
applied to sort out and analyze the data. The
measurement data were expressed as mean +
sd, and the comparison of measurement da-
ta from independent samples between two
groups were applied with t-test. The enumera-
tion data were presented as rate, and differ-
ences of independent samples between two
groups were examined by x2. The comparison of
VAS scores at multiple time points were ana-
lyzed by the repeated measurements of ANOVA.
The difference was statistically significant when
P<0.05.

Results
General information

One hundred parturient women in the second
pregnancies were accepted in this study, and
they were equally divided into PCSA group and
PCEA group. There was no statistically signifi-
cant difference between the two groups regard-
ing the general information such as age, weight,
gestational weeks, duration of cesarean sec-
tion and intraoperative bleeding amount (all
P>0.05). See Table 1.

VAS scores

There was a statistically significant difference
between the VAS scores at postoperative 4 h, 6
h, 24 h and 48 h in PCSA group (P<0.001) and
PCEA group (P=0.003). The VAS scores in PCSA
group at postoperative 6 h, 24 h and 48 h were
lower than those in PCEA group (all P<0.001),
and the difference was statistically significant.
See Figure 1.

Opioids dosage

The dosage of ropivacaine in PCSA group at
postoperative 4 h, 6 h, 24 h and 48 h were
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Table 2. Cumulative opioids dosage in the two groups

PCSA group

PCEA group

(n=50) (n=50) t P
Dosage of ropivacaine (ug) Postoperative 4 h 79.0+23.3 112422.3 -7.235 0.000
Postoperative 6 h 101.2+22.3 152.8435.1 -8.774 0.000
Postoperative 24 h 198.7+59.5 285.2+33.2 -8.977 0.000
Postoperative 48 h 235.2+69.0 334.5+38.2 -8.903 0.000

Table 3. Comparison of postoperative complications be-

tween two groups

PCSA group PCEA group

satisfied (n=14), unsatisfied (n=4).
The satisfaction degree of PCEA gro-
up was 66.0%: greatly satisfied (n=

(n=50) (n=50) P 20), generally satisfied (n=13), uns-
Nausea 1 7 4891 0.027 atisfied (n=17). The satisfaction de-
Vomiting 2 7 3.053 0.081 ﬁ_res thpcsﬁ grof“gc‘gzs d'St'”Ct'é’
Pruritus 1 8 5983 0.014 igher than that o group an
Bradveardi o o the difference showed statistical sig-

radycarcia nificance (P=0.004). See Table 4.

Hypotension 0 0
Respiratory depression 0 0 Postoperative recovery status

Table 4. Comparison of postoperative satisfaction degree

between the two groups

Greatly Generally Unsatisfied Satisfaction

satisfied satisfied

PCSA group (n=50) 32 14 4
PCEA group (n=50) 20 13 17
x2
P

obviously lower than that in PCEA group (all
P<0.001). And the difference was statistically
significant. See Table 2.

Complications

Postoperative symptoms such as sinus brady-
cardia, hypotension, and respiratory depres-
sion were not occurred in both PCSA group
and PCEA group, but there appeared some
adverse reactions including vomiting, nausea
and pruritus in both groups. And the incidence
of nausea (P=0.027) and pruritus (P=0.014) in
PCSA group was lower than that in PCEA group.
The difference was statistically significant. See
Table 3.

Satisfaction degree

Gravidas’ satisfaction degree for treatment
were investigated and then statistically ana-
lyzed. The satisfaction degree of PCSA group
was 92.0%: greatly satisfied (n=32), generally

14741

Compared with PCEA group, the time
of lactation (P=0.021), anal exhaust
(P=0.045) and off-bed activity (P=
0.036) in PCSA group was shorter,

degree the frequency of breastfeeding (P=
92.0% 0.007) in 24 h was increased and
66.0% the amount of vaginal bleeding (P=
10.854 0.001) was decreased. The differ-
0.004 ences were statistically significant.
See Table 5.
Discussion

The most ubiquitous one among gynecological
surgeries is the cesarean section, and the pain
and discomfort of wounds after operation can
significantly influence the puerperae’s postop-
erative activity, quality of sleep, lactation and
so on [11, 12]. How to help puerperae go
through the postoperative recovery period with-
out feeling painful as much as possible has
been one of the main problems that medical
staffs have focused in recent years.

PCSA is consisted of infusion pump and im-
plantable osmotic catheter. The implantable
osmotic catheter is a distal porous polyure-
thane infusion catheter which can be placed
subcutaneously, subfascially or supraperioste-
ally according to the operation types. The gen-
eration and conduction of nociceptive stimulus
signal are blocked by the continuous infiltration
of nerve endings with local anesthetic drugs by
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Table 5. Comparison of postoperative recovery status between the

and uterine contraction

two groups pain, which might cause
PCSA group PCEA group . b the sympathe'.tic nerve ex-

(n=50) (n=50) citement and increase the

Time of lactation 31.9+5.2 34.2+4.6 -2.343 0.021 release of endogenous su-
Frequency of breastfeedingin24 h 12.0+2.1  10.9+1.9 2.747 0.007 bstances and bioactive
Time of anal exhaust 18.843.6 20.3+3.8 -2.026 0.045 substances. Then it can
Time of off-bed activity 128432 141429 -2129 0036  decrease the secretion of

Amount of vaginal bleeding

197.2+20.3 211.9+23.5 -3.347 0.001

mammotrophic hormones

the patient-controlled infusion pump. This de-
vice is quite simple to operate and has small
impact on important organs, so it has been
widely used in foreign countries and also has
been included in the United States health care
system after being approved by the FDA. Ranta
et al. claimed that the therapeutic effects of
the epidural local anesthetic analgesia and
local anesthetic analgesia which implanted the
catheter under fascia were comparatively the
same [13]. There are some other studies which
confirmed that the injection of local anesthesia
around the incision could effectively reduce
the opioids dosage and improve nausea, vomit-
ing and other relevant complications, which
had obvious advantages when compared with
the traditional intravenous analgesia. However,
due to the frequency of drug administration
and the diversity of catheter position, the VAS
scores at postoperative 48 h were notimproved
distinctly [14].

The results of our research confirmed that
PCSA could effectively control the postopera-
tive pain of second cesarean section and sig-
nificantly reduce the application of opioids af-
ter operation, which was consistent with the
relevant research results [15-17]. And PCSA
could also reduce the incidence of complica-
tions of nausea and pruritus, which might
because it had reduced the opioids applica-
tion, since the occurrence of nausea and pruri-
tus were often related with the use of opioids
[18, 19]. Meanwhile, our research confirmed
the therapeutic effects of continuous drug
administration of PCSA after the second cesar-
ean section, which could provide relevant clini-
cal evidences for postoperative early recovery
of puerperae, increase of satisfaction degree
and better care of newborn babies.

Patients who underwent the cesarean section
always accompanied by the great wound pain
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and result in the difficulty
of lactation [20, 21]. This
experiment showed that first lactation time of
puerperae who were treated with PCSA was
obviously shortened and the frequency of
breastfeeding was significantly increased. This
probably because the better analgesic effects
(the study has been confirmed) were more ben-
eficial to the secretion of mammotrophic hor-
mones, thereby stimulating the secretion of
milk and increasing the success rate of breast-
feeding. In addition, PCSA can be safely and
efficiently applied to the analgesia after cesar-
ean section, so as to conduct the continuous
analgesia for incision pain of abdominal wall
and uterine contraction pain after operation.
Then it can quickly ease the anxiety and ten-
sion caused by pain, thereby promoting the
physiological recovery of puerperae and mak-
ing the secretion of milk ahead of time. This
research also found that the first anal exhaust
time of puerperae in PCSA group was better
than that in PCEA group, suggesting that the
recovery of gastrointestinal function of puerpe-
rae in PCSA was better than that in PCEA group.
This might because PCEA needed to retain a
catheter in epidural space to limit the patients’
actions. And it delayed the patients’ on-bed
time, which influenced the intestinal peristalsis
to some extent. However, the connection meth-
od of PCSA was quite simple, and the activities
of puerperae were not restricted, which had
small impact on the recovery of puerperae.

In summary, the application of PCSA on pos-
toperative analgesia of the second cesarean
section can obtain similar clinical effects of
PCEA, and meanwhile reduce the dosage of
ropivacaine and the incidence of nausea and
vomiting after operation, which was more con-
ducive to the recovery of patients. Therefore, it
is necessary to further promote its application
on clinic. Moreover, there may cause deviations
of results for the lack of follow-up time and
the small amount of samples in this study.
Prospective trials with more samples and lon-
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ger follow-up time will be conducted to ap-
prove the results of this study, so as to widely
popularize the clinical application of PCSA on
postoperative analgesia of second cesarean
section.
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