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Abstract
Postoperative ileus (POI) is a common complication after most abdominal surgeries
including cesarean section. It is associated with longer hospitalization and increased
medical costs. This study is a randomized controlled trial investigating the effect of
acupressure, and low-cost noninvasive traditional treatment, on POI symptoms after ce-
sarean section. A total of 120 patients were randomly divided into two groups; the treat-
ment group received two sessions of acupressure (an hour after attending the women’s
division; and 3 hours after the first session), each lasting 20 minutes. The time of flatus
and defecation, time to presence of bowel sounds, and duration of postoperative bed rest
were monitored. Patients in the treatment group had a shorter time to presence of bowel
sounds compared with those in the control group (p < 0.001), as well as shorter time to
first passage of flatus (p < 0.001) and shorter postoperative bed rest (pZ 0.005). Howev-
er, the time to first defecation was not statistically significant (pZ 0.311). Acupressure
has potential positive impacts on attenuating POI symptoms after cesarean section, and
can be used as a low-cost noninvasive nursing care to reduce POI incidence and intensity
after cesarean section.
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1. Introduction

Postoperative ileus (POI) is a very common problem after
various types of surgical operations such as abdominal,
orthopedic, gynecological, and urologic surgeries. The term
ileus refers to a blockage of the intestines that can ensue
for both mechanical and nonmechanical reasons. POI has
been characterized by abnormal pattern of gastrointestinal
(GI) motility, including failure of GI peristalsis [1]. Ileus may
indicate different kind of situations, e.g., paralytic intes-
tine, and/or pathologic response of intestine to stimula-
tions and trauma. POI is associated with failure of
peristalsis, which leads to accumulation of GI secretions,
resulting in abdominal distension, vomiting, and nausea.
Consequently, it causes prolonged hospital stay and slow
patient recovery [2e5]. Other common complications of
POI include bloating, constipation, and difficulties in oral
intake of nutrients that are necessary for wound healing
and immune function. It is also associated with risk of
aspiration and prolonged immobility period, which may
lead to pulmonary complications [6].

Patients who are older, male, and have low preoperative
albumin, acute, and chronic opioid use, previous abdominal
surgery, preexisting airways/peripheral vascular disease,
long duration of surgery, emergency surgery, blood loss,
and need for transfusion and procedures requiring stomas
are at higher risk of developing POI [1]. Previous studies
showed that 19% of hospitalized patients undergo the
course of POI, which extends their hospital stay by 1.5e5.5
days on average, costing about $1.46 billion in the United
States annually [7]. Specifically, POI occurs in 17% of
abdominal surgeries during hospitalization, which increases
their costs by 15e29% [6].

A significant number of patients who develop POI are
women who underwent cesarean section. In fact, POI is a
prevalent complication after cesarean section, associated
with abdominal pain and distention, oral intake difficulty,
breast feeding disability, and prolonged hospital stay.
During cesarean section, excessive amounts of blood and
amniotic fluid accumulate in the peritoneum cavity. The
accumulation of fluids and the procedure that are per-
formed to drain them may cause disarrangement of the
bowel and raise the risk of POI incidence [2,8]. Conse-
quently, some strategies are suggested to prevent POI
incidence including chewing gum, carbohydrate loading,
and laparoscopic surgery, prescription of nonsteroidal anti-
inflammatory drugs, and decreased use of intravenous
opioids. With increasing knowledge of POI pathophysiology,
traditional treatments are being combined with and
directed toward more novel interventions [1]. One form of
traditional medical treatment that combines and merges
with new medicine is acupuncture.

Acupuncture is a well-accepted traditional Chinese
medical treatment and is believed to have existed for at
least 4000 years. It is known as an effective treatment
option for the management of postoperative nausea and
vomiting, and various functional GI disorders [9,10].
Acupuncture is achieved by inserting the tips of thin,
stainless steel needles on specific points (called acupoints)
through the skin [10]. Conventional acupuncture involves
the manipulation of the inserted needles by hand, such as
lifting, thrusting, twisting, twirling, or other complex
combinations [11]. If a sharp substance or tip of fingers
were used instead of needles to make pressure, it is called
acupressure [12]. Acupressure is a noninvasive and safe
technique in patients with abdominal surgery [13]. There is
a study on the efficacy of acupressure in improving GI dis-
orders, including a study on women after transabdominal
hysterectomy, which confirmed that noninvasive acupres-
sure, can significantly improve GI motility [14]. In contrast,
some review studies were less conclusive regarding the
effectiveness of acupuncture and acupressure for POI.
Therefore, further valid and well-defined clinical studies
are necessary to confirm the therapeutic effect of
acupuncture and acupressure in POI treatment [10,15]. The
purpose of this study was to find a noninvasive and cost-
effective treatment for POI. To fulfill the study objective,
we conducted a prospective randomized controlled study to
evaluate the efficacy of acupressure in returning intestinal
peristalsis after cesarean section.

2. Materials and methods

2.1. Study participants

The study was prospectively carried out at Vali-Asr hospital,
a university teaching hospital in Iran, from February 2015 to
March 2016. The study protocol was approved by the Raf-
sanjan University of Medical Science Ethics Committee,
supported by Rafsanjan University Research Assistance, and
registered with irct.ir number IRCT2016020815965N7.

The inclusion criterion called for women who were
candidates for cesarean section. The exclusion criteria
were as follows: postoperative use of acute and chronic
opioid, age older than 45 years, received spinal analgesia
during surgery, having preexisting airways and peripheral
vascular disease. However, patients who required stomas,
underwent blood loss (>1000 mL) and needed transfusion,
had thyroid disorders or nervous, muscular, and hepatic
diseases [1] or developed intraoperative problems or com-
plications during cesarean section, including hysterectomy
and abnormal bleeding, were excluded from the study.

2.2. Study design

A total of 120 cesarean candidates were selected to define
the sample size according to the previous studies and sim-
ple formula for difference in means (two pairwise com-
parisons) as follows:

nZ
�
s21 þ s22

�
$
�
z1�a=2 þ z1�b

�2.ðx1 � x2Þ2

Patients potentially eligible for the study were informed
by the principal investigator about the study details prior to
the cesarean section. Informed consent was obtained from
all patients prior to their participation in the study. Pa-
tients were enrolled in the study if all the inclusion and
exclusion criteria were satisfied after the cesarean section.
Also, all enrolled patients underwent cesarean section
under general anesthesia and have the same mean time of
operation. Patients were randomized by the coinvestigator,



Patients (120)

Control group (60)Interventional group (60)

Nursing care routine 
Nursing care routine +

acupressure in two point ST-
36, LI-4 (1 and 4 h after 

surgery) 

Dependent variables measured 
every 2 h after surgery

Dependent variables measured 
every 2 h after surgery 

Figure 1 Diagram of materials and method.
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who is also an experienced acupuncturist (using simple
block randomization method), to receive either acupres-
sure or no acupressure in a 1:1 ratio (each group contains 60
patients). In a simple block randomization method, we had
four unit blocks, wherein for each unit, two patients in the
acupressure group and two patients in the control group
were entered. Two groups were homologized in de-
mographic data and surgical and postoperative details
(Table 1). The analyzer was the only person who was blin-
ded to the treatment of patients. The treatment group
underwent two sessions of acupressure: for the first ses-
sion, 1 hour after transferring of patients with normal sta-
tus to the women’s division; for the second session, 3 hours
after the first session (Fig. 1).

2.3. Interventions

For the acupressure group, the acupoints including Zusanli
(stomach meridian ST-36) and Hegu (large intestine me-
ridian IL-4) were selected based on previous studies (Fig. 2)
[9,15]. Each session of acupressure lasted for 20 minutes
Table 1 Demographic data and surgical and postoperative
details.

Acupressure No acupressure

Number of patients 60 60
Age, mean � SD (y) 28.85 � 4.3 28.2 � 4.8
Body mass index,
mean � SD (kg/m2)

29 � 3.1 30.3 � 6.4

Gestational age,
mean � SD (wk)

37.9 � 0.9 38.1 � 1

Surgical time, mean � SD
(min)

61.5 � 4.7 60.4 � 3.1

Opium drugs used during
anesthesia, mean � SD
(mg)

9.15 � 1.5 8.95 � 1.95

Normal saline serum
used during anesthesia,
mean � SD (mL)

0.72 � 0.25 0.79 � 0.25

Ringer serum used during
anesthesia, mean � SD
(mL)

0.98 � 0.20 0.95 � 0.16

Non opium sedative used
during anesthesia,
mean � SD (mg)a

238.3 � 80.4 271.7 � 1.1

Pulses after surgery,
mean � SD (pulse/min)

80.9 � 5.5 84 � 5.2

Body temperature after
surgery, mean � SD (�C)

36.5 � 0.4 36.6 � 0.4

Systolic pressure after
surgery, mean � SD
(mmHg)

107.25 � 7.3 110 � 9.9

Diastolic pressure after
surgery, mean � SD
(mmHg)

68 � 8.6 69 � 8.2

Vital signs were measured, about an hour after the patient
enters in the ward.
SD Z standard deviation.

a The difference in “nonopium sedative used during anes-
thesia” is not significant as the unit is mg.
(i.e., 10 minutes for each point), performed in a non-
clockwise direction by moderate pressure of the pollex
finger. All individuals in the treatment group received
acupressure at the right side of the body. The control group
just received conventional medical care, without having
any acupressure-type treatments.

2.4. Main outcome measures

The following measurements, which can be the markers of
intestinal motility and bowel function, were taken in this
study: the time to first defecation, time to first passage of
flatus, time to presence of bowel sounds, and duration of
postoperative bed rest [1,9]. The presence of bowel sounds
was investigated in time intervals of 2 hours in four quad-
rants, and to shrink the feasible error, the criterion was the
presence of three bowel sounds in a minute [15]. The three
other outcomes were measured as the interventions were
implemented in acupressure group for both groups. Follow-
up observations were continued until recording of all four
outcomes.

2.5. Statistical analysis

The effect of acupressure treatment on returning a normal
bowel function was compared between treatment and
control groups using t test for parametric data and Man-
neWhitney U test for nonparametric data. A p value less
than 0.05 was considered statistically significant. According
to a randomized controlled trial on cesarean section, the
mean time to first defecation after surgery was 32.2 � 7.2
hours and 28.1 � 6.4 hours in the intervention and control
groups, respectively [8]. With the assumption of
Za=2Z1:96; ZbZ1:28 for 90% power (2 pairwise compari-
sons), a sample size of 60 patients was needed in each
group (120 patients in total).

3. Results

A total of 120 cesarean candidates were selected for the
study, which was conducted between February 2015 and



Acupoint Anatomical location 

ST-36 

3 cun below the lower border 
of the patella. 1 finger breadth 
lateral to the anterior crest of 
the tibia, in the tibialis anterior 
muscle. 

LI-4 On the dorsum of the hand, 
between the 1 and 2 
metacarpal bones, 
approximately in the middle of 
the second metacarpal bone on 
the radial side. 

BA C

Figure 2 The acupoints used in this study. (A) Anatomic locations of the acupoints. One cun is the distances between the two
ends of the creases of the proximal and distal inter phalange joints of the patient’s index finger when flexed. (B) Zusanli, stomach
meridian ST-36. (C) Large intestine meridian, LI-4 [9].
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March 2016; of this total, eight patients who had unusual
blood loss (>1000 mL) during the operation and required
transfusion or opium sedative postoperatively because of
extreme pain, were excluded after the surgery. To obtain
the exact sample size, eight new patients who fulfilled the
study criteria were added to the study. Finally, 120 patients
were randomized to receive either acupressure (treatment
group, 60 patients) or no acupressure (control group, 60
patients). The study groups were similar with respect to
demographic data and surgical and postoperative details
(Table 1).

Table 2 summarizes the outcome measures for both
treatment and control groups. Compared to the control
group, the acupressure group had significantly shorter time
to first passage of flatus (17.7 � 6 hours vs. 25.75 � 9.1
hours; p < 0.001) and time to presence of bowel sounds
(6.2 � 1.6 hours vs. 12.6 � 2.4 hours; p < 0.001). Addi-
tionally, the acupressure group showed significant
improvement in the duration of postoperative bed rest
compared to the control group (14.2 � 4 hours vs.
16.2 � 5.1 hours; p Z 0.005). However, the time to first
defecation was not statistically significant (25.9 � 5.9 hours
vs. 29.1 � 10 hours; pZ 0.3).
Table 2 Outcome measures of acupressure versus no
acupressure groups.

Acupressure
(n Z 60)

No acupressure
(n Z 60)

p

Time to first
defecation (h)

25.9 � 5.9 29.1 � 10 0.311

Time to first
passage of flatus (h)

17.7 � 6 25.75 � 9.1 <0.001

Time to presence
of bowel sounds (h)

6.2 � 1.6 12.6 � 2.4 <0.001

Duration of
postoperative
bed rest (h)

14.2 � 4 16.2 � 5.1 0.005

Data are presented as mean � standard deviation. Two groups
were compared using t test for parametric data (second
outcome) and ManneWhitney U test for nonparametric data
(first, third, and fourth outcomes).
4. Discussion

POI is a frequent complication after abdominal surgeries,
causing an increase in duration of hospital stay. Cesarean
section, one of the most common surgeries in women, is
frequently associated with POI, which leads to abdominal
pain, difficulties with oral intake of required nutrients,
flatulence, and inability to breastfeed and nurse newborn
effectively. It has been reported that establishing strong
connection between the mother and the newborn through
skin-to-skin contact (Kangaroo Care) improves the mental
and physical development of the child [16], whereas POI is
associated with increased bed rest, which impairs the
chance of building this connection. So, it is important to
find the effective and standard care to accelerate the
healing process in mothers and reduce the duration of
postoperative bed rest.

The effect of acupressure in normalizing bowel motion
after POI is not clear yet, and there is no publication in the
English literature that deals with this subject. Therefore,
the results were compared with studies on other types of
surgeries and acupoints with a focus on limitations and
previous suggestions.

In this study, acupressure at acupoints ST-36 and LI-4
shortens the time to first passage of flatus (p < 0.001),
which is consistent with the results of Hsiung et al [17],
who investigated the effect of acupressure on post-
operative comfort of gastric cancer patients following a
subtotal gastrectomy; however, it should be noted that
they used acupoints ST-36 and PC-6 daily for 3 consecutive
days. In addition, Hsiung et al’s [17] study did not show
significant results for time until first defecation, which
again is similar to our result (p Z 0.3). One possible
explanation is that women do not take food orally 12 hours
after cesarean section and when they resume eating, the
type and amount of food intake varies among them.
Additionally, the sample size may not be large enough to
demonstrate the possible relation of treatment with time
until first defecation. In addition, another study con-
ducted by Tseng et al [18] showed that using acupressure
at ST-36 reduces the time to first passage of flatus and
improves abdominal bloating in patients with hemi-
colectomy, suggesting acupressure as an effective nursing
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care to decrease flatulence; however, more studies are
needed to confirm this result [18].

Furthermore, two studies by Chao et al [13] and Chen
et al [14] investigated the influence of acupressure in
different patients, and at various acupoints, including ST-36
in patients with colorectal cancer after surgery, and PC-6,
SP-6, and ST-36 on patients with hysterectomy, respec-
tively. These studies looked at the effect of treatments on
bowel motion, which completely confirms our findings;
however, in both studies the investigators acknowledged
that the sample size was not adequate [13,14].

In a key study by Garcia et al [19], the role of
acupuncture in preventing prolonged POI (PPI) among
cancer patients undergoing ileostomy/colostomy closure
was examined. Their results did not show any significant
relationship between outcome and several factors such as
time to return of bowel motion. One possible explanation is
that acupuncture and acupressure are more effective in
acute cases, for example, surgeries than chronic ones. This
hypothesis will be investigated in future studies. One of the
limitations of Garcia et al’s [19] study was the use of
epidural anesthesia in most patients, which can interfere
with the possible effects of acupuncture by blocking the
afferent and efferent neural pathways; thus, we used it as
an exclusive criterion in the current study.

In their study, Ng et al [9] found that electroacupuncture
(EA (is more effective than acupuncture in stimulating early
return of bowel function and reducing postoperative anal-
gesic requirements after laparoscopic colorectal surgery.
One limitation they mentioned was the use of opium pain-
killers because opium sedatives are able to influence the GI
system and aggravate POI; therefore, we excluded these
groups of patients in our study [9,20,21].

Two important indications were set to recognize the
resolution of POI: first, the time tolerance diet; and sec-
ond, the time to recovery of GI function involving time to
first defecation, time to first passage of flatus, and time to
presence of bowel sounds [22] (although it was stated
passage of flatus is insensitive [23]). However, the first
indication can be easily manipulated by the attending
clinician and has bias because patients can potentially in-
fluence the result, which augments the bias [9]. Duration of
postoperative bed rest was another indicator showing more
rapid improvement in patients [6,24].

Selection of acupoints in our study was based on expert
consensus and previously published human studies
[9,17,25]. Moreover, an animal study among rats showing EA
at Zusanli, ST-36, increased colonic transit and stimulated
distal colonic motility via parasympathetic and cholinergic
pathways in conscious rats [26]. A second acupoint was
chosen based on published human studies confirming that
using LI-4 alleviates abdominal pain [9]. It is noteworthy
that because acupressure sections were performed by a
coinvestigator without using a device and spending 10 mi-
nutes for each acupoint, using more acupoints may become
long-lasting and therefore uncomfortable for the patients,
so use of more acupoints was not logical as a nursing care
recommendation.

Our study had several limitations. First, patients did not
eat for 12 hours after the surgery because the patients
were non per oral (NPO), but a few of them used gum to
resolve dry mouth, and now chewing gum is considered a
new method for treating POI. Comparison of acupressure
and chewing gum will be a subject of further research [8].
Second, some of the patients did not cooperate in the
assessment of bowel sounds because of surgical cuts; thus,
we inevitably assessed the bowel sounds with a delay of
0.5e1 hour. Third, a number of patients required blood
transfusion because of a decrease in hemoglobin, and they
must be excluded because of a possible synergetic effect
causing POI [1]. We suggest that synergetic effect of LI-4
and ST-36 and doing acupressure with more sections with
shorter time intervals on the clinical outcomes after ce-
sarean section will be important topics for further
research, considering that the study by Chang et al [27],
which investigated the effect of SP-6 acupressure on POI
among abdominal hysterectomy patients, supported the
idea that acupressure performed at shorter time intervals
and more section is more effective [27]. In addition, com-
parison of EA and acupressure or comparison of early and
late acupressure sections on improving POI and return of
bowel function can be investigated in the near future.

The transformation of our findings and those of related
studies to a nursing care protocol will be considered cost-
effective because of the decrease in health spendingdit
saves more money in comparison with other POI reduction
methods or POI treatment methods using drugs and
extended duration of hospital stay. In addition, this is less
labor-intensive and only a single trained acupuncturist is
required.

5. Conclusion

In conclusion, this randomized controlled trial study sug-
gests that acupressure at certain acupoints including
Zusanli and Hegu is able to reduce the time to return of
bowel function after cesarean section. So it has a preven-
tive role. Acupressure at above-mentioned points is also
effective in the prevention or moderation of POI compli-
cations after abdominal surgeries including cesarean sec-
tion. Further studies are necessary to validate and
generalize our findings.
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