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Background & Objective: This study aimed to investigate the relationship between
the level of high-sensitivity C-reactive protein (hs-CRP; as an indicator of
inflammatory response) and shoulder tip pain (STP) following cesarean section (Csection).
Materials & Methods: In this cohort study, a total of 120 pregnant women who were
candidates for elective C-section at Imam Reza Hospital were included. The level of hs-CRP
was measured perioperatively. STP was measured after the operation.
Results: Mean hs-CRP was significantly higher in females with STP compared to
counterparts (19±13.1 vs. 7.2±4.5; P<0.001). There was a positive and strong correlation
between STP and postoperative hs-CRP (P<0.001).
Conclusion: The release of acute-phase proteins (such as hs-CRP) plays a significant
role in STP after C-section; the intensity of STP is associated with the level of hsCRP.
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Introduction
Shoulder tip pain (STP) is a common complaint
among women after cesarean section (C-section). In
certain cases, it can be severe and debilitating and last
for several days. It can cause severe movement
restrictions in the upper limb region. STP also seems to
be associated with increased hospitalization time and
costs; it negatively affects the patient’s physical and
mental health (1). Pain makes breastfeeding and caring
for newborns even more difficult. Due to the distress
faced by mothers, many mothers seek help from
orthopedic services aiming to alleviate the pain (2, 3).
In a study carried out in 2010 in Mashhad, 131
(39.45%) of 332 women who had undergone C-section
complained of STP, mostly on the right side (4). This
was the first study that brought this issue to the
attention of researchers.
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Furthermore, another study suggested that postoperative STP was less likely to occur after spinal
anesthesia compared to general anesthesia (5). The
mechanism behind this pain has been proposed to be a
referred pain caused by the phrenic nerve. Arising from
C3-C5 nerve roots, the phrenic nerve innervates both
iliopsoas and diaphragm muscles. It also carries
sensory fibers from parietal peritoneum layers located
on the inferior surface. Hence, the phrenic nerve can be
stimulated by any tension on the diaphragm or parietal
peritoneum. This leads to the stimulation of the C5
nerve, referring pain signals in the musculocutaneous,
radial, median, and axillary nerve dermatomes (6).
The main causes of tension on the diaphragm are the
accumulation of subdiaphragmatic free air or blood
clots and/or postoperative inflammation of the
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peritoneum (7, 8). Accordingly, this study aimed to
evaluate the relationship between the intensity of the
inflammatory process and the level of STP after Csection. C- reactive protein (CRP), as a common
inflammatory marker, has been employed by many
researchers to measure the intensity of inflammation
(9-12).
The lower levels of CRP could be accurately detected
using high-sensitivity CRP (hs-CRP). This can
eliminate the risk of false-negative results caused by
low CRP levels (9, 13). False-positive results can be
caused by storing the samples in a refrigerator and
medications such as non-steroidal anti-inflammatory
drugs (NSAIDs), steroids, contraceptives, and anticonvulsants. If there is a significant link between STP
after C-section and inflammatory response measured
by hs-CRP, pain can be alleviated using antiinflammatory measures perioperatively. This study
was conducted in 2014 after gaining approval from the
Ethics Committee of Mashhad University of Medical
Sciences.
Patient Selection
The sample size was calculated regarding the
prevalence of STP after C-section as 40% (type I error
was 0.05, and power was 80%). Accordingly, a total of
120 pregnant women who were candidates for an
elective C-section at Imam Reza Hospital were
included. The method of sampling was convenience
sampling. Inclusion criteria were patients >18 years old
and with an indication for elective C-section at ≥37
weeks of gestation. Exclusion criteria included a
history of any shoulder problems, chronic
neuromuscular disease or diseases such as heart
diseases, asthma, malignancies, autoimmune diseases,
liver diseases, inflammatory skin, and mucosal
diseases, taking any medications in the week prior to
the operation, history of smoking, duration of surgery
more than an hour, and any intraoperative surgical
complications including possible hysterectomy, severe
bleeding, and rupture of the bladder, abdominal, and
pelvic organs. Patients with previous C-sections and
fetal macrosomia were also included.
Laboratory Sample Processing
To measure hs-CRP levels, 4 mL of blood was taken
from the brachial vein before the operation, and this
was repeated again 6 h after the operation to measure
hs-CRP levels. The blood samples were stored at 2°C8°C. Enzyme-linked immunosorbent assay (ELISA)
was used 48 h after sampling.
Surgical Technique
All C-section operations were performed by a
gynecology consultant at Imam Reza Hospital. All
patients received spinal anesthesia using 15 mL of
0.5% bupivacaine( aspen, france ) using a G25 spinal
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needle (Dr. J, japane). A horizontal incision
(Pfannenstiel incision) was performed to begin the
surgery. Single-layer uterine repair was performed
after delivery. No repair was made to visceral and
membranous peritonea. A routine suturing technique
was used for the closure of the rectus sheath and skin.
Full intraoperative monitoring was performed for
patients. No steroids or NSAIDs were administered
during the operation. For every patient, duration of
surgery, surgeon’s name, possible use of cautery, and
any surgical complications were recorded.
Postoperatively, a checklist was used to evaluate
patients’ STP and its intensity at 6, 12, and 24 h.
Pethidin (Caspian, iran) (25 mg) was administered
intramuscularly to control the postoperative pain.
Pain Assessment
Using the visual analog scale (VAS) rated from 0 to
10, postoperative STP was subjectively measured. This
tools is widely used and its validity and reliabliy is
approved (14).
Statistical Analysis
Data were analyzed using SPSS 16 (SPSS Inc.,
Chicago, Ill., USA). Frequency tables and diagrams
were employed to describe the data. The normal
distribution of data was assessed by the KolmogorovSmirnov test. Continuous variables based on the
normal distribution were tested using the independent
sample t test or the Mann-Whitney U test. The chisquare test was used to determine differences in the
frequency of variables between the two study groups.
Spearman’s correlation coefficient was used to assess
the correlation between quantitative variables. A
regression model was used to estimate the independent
effect of hs-CRP on STP. A P-value ≤0.05 (two-sided)
was considered to be statistically significant.

Results
Mothers’ mean age was 28.8±5.3 years, mean
gestational age was 38.6±1.1 weeks, and mean body
mass index (BMI) was 29.6±2.1 kg/m2. The mean
duration of C-section was 55.1±6.4 min. Subdiaphragmatic free air was reported in 59 patients
(49.2%). Previous cesarean delivery was regarded as
the most common reason for performing C-section
(65.8%). Other indications for C-section included
faulty presentation (14.2%), narrow pelvis (12.5%),
fetal macrosomia, (4.2%), and genital herpes (3.3%).
Mean hs-CRP was 5.6±3.1 mg/dL preoperatively.
Six hours after the surgery, it raised to 11.6±10.4
mg/dL. Within the first 24 h after the surgery, 45
patients (37.5%) reported STP during the first 6 h, 35
patients (29.2%) during the first 12 h, and 21 patients
(17.5%) during the first 24 h (Figure 1).
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Figure 1. Pain alleviation process after the surgery

There was no significant difference between women
with and without 24-h STP in age (28.8±5 vs. 28.7±5.5
years; P=0.91), gestational age (38.3±1.1 vs. 38.7±1.2
weeks; P=0.65), and time of surgery (55.5±6.3 vs.
54.8±4.5 min; P=0.57). Interestingly, BMI (31.2±1.9
vs. 28.7±1.6 kg/m2; P<0.001) and hs-CRP (6.6±4.1 vs.

5.08±2.3 mg/dL; P=0.03) before C-section were
significantly greater in women with STP than in
counterparts . After 6 h, hs-CRP was significantly
higher in women with STP compared to counterparts
(19±13.1 vs. 7.2±4.5 mg/dL; P<0.001; Table 1).

Table 1. Comparison of the effect of different factors on shoulder pain
Shoulder pain

P-value
Positive

negative

0.910

28.8 ± 5.0

28.7±5.5

Age (years)

0.658

38.3±1.1

38.7±1.2

Gestation age (weeks)

<0.001

31.2±1.9

28.7±1.6

BMI (Kilogram per meter square)

0.576

55.5±6.3

54.8±4.5

Duration of C-section (minutes)

0.031

6.6±4.1

5.08±2.3

hs-CRP pre-op (mg/Decilitre)

<0.001

19.0±13.1

7.2±4.5

hs-CRP 6 hours post-op (mg/Decilitre)

We found a positive and strong correlation between
the postoperative hs-CRP level and STP score (r= 0.71;
P<0.001; Figure 2).
Using a regression model, hs-CRP (at 6 h after Csection) and BMI were independently associated with

the STP score (B=0.05; P<0.001 and B=0.06;
P<0.001).
We used a multivariable regression model to adjust
confounders. Also, we included a presurgical hs-CRP
variable in the model to confront for this difference
between the groups.

Figure 2. Relation between level of hs-CRP at 6 hours
post C-section and the pain severity
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Discussion
This study showed a high incidence of post-C-section
STP. The intensity of this pain is sometimes reported to
be higher than the intensity of incision pain; therefore,
there is a high chance that it can interfere with
breastfeeding and caring for newborns (15). Several
studies have hypothesized that the stimulation of the
supraclavicular and phrenic nerves could be the root of
postoperative STP (16, 17). According to some studies,
carbon dioxide used in laparoscopic surgeries is very
likely to exert pressure on supraclavicular and phrenic
nerves. It can chemically and physically stimulate these
nerves, leading to postoperative STP (18).
Peritoneal irritation caused by amniotic fluid and
blood is also associated with this common C-section
morbidity (19). Studies have shown that although
repositioning of the patient and the use of spinal
anesthesia may lead to a reduction in the intensity of
STP, these factors could not completely control the pain
(5, 20). Based on the current literature, even though
numerous studies have been conducted on hs-CRP as an
inflammatory marker, its relationship with the incidence
and intensity of postoperative STP is yet to be assessed
in human models. The prevalence of STP was reported
to be 37.5% in the immediate postoperative period,
which declined to 17.5% within 24 h. In a study carried
out in Turkey, the prevalence of STP in women
undergoing C-sections under spinal anesthesia and
general anesthesia was reported to be 26.6% and 43.9%,
respectively. The reason behind this inconsistency was
probably the different sample sizes and the duration of
STP assessment and measurement. Furthermore,
another study in 2012 (4) showed an incidence rate of
39.4%, which is similar to our findings.
Kikuchi et al. (19) suggested that the presence of
subdiaphragmatic blood and/or amniotic fluid could be
a plausible cause of STP after C-section (19). However,
in our study, we were unable to obtain any clear
correlation between these. Meanwhile, in a study carried
out by Lahijani et al., it was indicated that the use of
surgical gauze and the reverse Trendelenburg position
played no role in reducing STP after C-section. Other
factors apart from the subdiaphragmatic collection of
blood and amniotic fluid could cause diaphragm
irritation and referred STP (20).
Regression analysis results in the current study
revealed that although the history of previous C-sections
had no direct impact on the intensity of STP, it may
affect the pain if it leads to an increased level of hs-CRP.
Six hours after the operation, the mean hs-CRP level was
significantly higher in women with a history of previous
C-sections than in women with other maternal-fetal
indications of C-section (15 vs. 6.2; P<0.001).
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In the current study, the mean duration of C-section
was 55.1±6.4 min, whereas, in a study conducted by Cift
et al. (15), it was reported to be 42.7±11.4 min. This
difference may be due to the sample selection, as both
nulliparous and multiparous women were evaluated in
the current study.
According to Cift et al., intraoperative repositioning
of patients was an effective factor in reducing the
frequency of STP after C-section (15). However, in our
study, a positive correlation was observed between BMI
and the intensity of STP.
One kg/m2 increase in BMI was associated with a
0.282 increase in pain intensity, that shows a
significant dircet correlation (r=0.582; P<0.001 ).
Accordingly, due to the difficulty in appropriate
positioning of obese women, they are more likely to
experience STP postoperatively.
In the current study, a relationship was observed
between cauterization and STP after C-section;
however, using a regression model, no evidence was
found that cauterization could independently affect the
pain. However, cauterization, along with other factors
such as high BMI, may lead to an increased risk of STP
after C-section.
The most significant limitation of this study was the
inability to determine when the hs-CRP level returns to
normal after C-section. This may be due to the
development of an unknown inflammatory process
during pregnancy.

Conclusion
It seems that the release of acute-phase proteins (such
as hs-CRP) plays a significant role in the process of
inducing STP. Therefore, a higher level of hs-CRP is
associated with a greater intensity of STP. These
results could be used as an initiative to modify the antiinflammatory regimen used perioperatively in Csection procedures. Further studies are needed to
investigate the causes of high hs-CRP levels.
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