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Abstract
Aim: Acute appendicitis (AA) is the most common surgical emergency in the world, and its diagnosis is mainly dependent on clinical findings. Recently, secretion
of CA125 from peritoneal cells due to inflammatory stimulus has been shown. The aim of this study was to evaluate the relation between CA25 levels and AA.
Materials and Methods: In this prospective trial, CA125 levels were measured. Group 1 consisted histopathologically approved AA cases. Group 2 consisted
healthy individuals.
Results: Seventy-four cases (37 AA and 37 healthy individuals) were included in the study. In the AA group, the mean CA125 level was 9.8±9.3 U/mL, and in
the control group, it was 4.6±1.5 U/mL. In Pearson correlation analysis, the CA125 level had a positive correlation with AA (r=0.371, p=0.001).
Conclusion: Recent studies demonstrate that CA125 can help distinguish patients with or without AA. CA125 levels can be used as a marker of AA in cases
with clinical doubt.
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Introduction
Acute appendicitis (AA) is the most common surgical emergency
in the world (1). Diagnosis of AA mainly depends on clinical findings.
Laboratory markers and radiological studies play only a supportive role.
Although developments in clinical, laboratory, and radiologic tools, negative appendectomy rate is still 15% (2). There are several markers are
still being researched for correlation of definitive diagnosis of AA. Mainly
leukocyte number and C-reactive protein are used for laboratory markers. However, they only show inflammation and are not specific to AA (3,
4). There is still no specific laboratory or clinical marker of AA.
Recently, a number researches are made for improving the medical treatment of AA (5-8). In such an era of medical treatment, definitive diagnosis plays a very important role. Recent data support
evidence of successful medical treatment of uncomplicated AA cases.
However, the main problem in these reports is that the exact number
of negative appendicitis cases in medical treatment arm is not known.
CA125 is a glycoprotein secreted from mesothelial cells. It is
mainly used in the diagnosis and post-op follow-up of gynecological
tumors. In males, the main source of CA125 is liver cirrhosis (9). Recently, secretion of CA125 from peritoneal cells due to inflammatory
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stimulus has been shown. Although there are a few of studies showing the relation between CA125 and AA, the evidence is not strong
enough for the routine use of CA125 in cases suspected of AA.
The aim of this study was to evaluate the relation between CA125
levels and histopathologically approved AA.

Materials and Methods
For this prospective controlled study, ethical approval was obtained from ethics committee of the Selçuk University Medical School
(Date: December 24, 2013; number: 2013/378). The study was conducted at a tertiary training and research hospital between February
2014 and February 2015.
For the power analysis, the CA125 levels reported by Berger et al.
(10) were considered. According to Berger et al. (10), the mean CA125
levels of patients with and without AA were 9.9±4.7 and 7.8±3.2 U/mL,
respectively. In the power analysis, we used those levels. With a power of
80% and a beta error of 0.05, we had to include 37 cases in each group.
To exclude the effect of ovarian disorders and fluctuations during
menstrual cycles on CA125 levels, only male cases were included in
this study.
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Male patients admitted to the surgery department with diagnosis of AA were considered for the study. After informed consent, serum samples from all the cases with clinical diagnoses of AA were obtained and stored. Only the cases with histopathologically approved
AA were included in the study. Cases operated for clinical diagnosis
of AA, but not histopathologically proven AA were not included in
the study. CA125 levels in cases with definitive diagnosis of AA were
measured.
For the control group, serum samples from healthy volunteers
were obtained, and CA125 levels were measured.
Statistical analysis
For statistical analysis, IBM Statistical Package for the Social Sciences (IBM SPSS Statistics; Armonk, NY, USA) 20 package software was
used. Data was presented as mean ± standard deviation (SD). In comparison of the groups, the Student t-test was used. For determination
of correlation, Pearson correlation analysis was used and correlation
coefficients are presented. CA125 values in predicting AA were analyzed using receiver operating characteristics (ROC) curve analysis.
When a significant cutoff value was observed, the sensitivity and
specificity were presented. Statistical significance level (p-value) was
accepted as 0.05.
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Table 1. Demographic data, mean hemoglobin, leukocyte count,
and CA125 levels of the cases and controls
Case

Control

p*

Age (mean±SD)

29.6±11

25.9±4

0.061

Hemoglobin level (g/dL) (mean±SD)

14.2±1.1

14.3±0.9

0.869

Leukocyte count (mean±SD)

11.9±1.04

7.4±2.1

0.001

9.8±9.3

4.6±1.5

0.001

CA-125 level (mean±SD)
*Student t-test. SD: standard deviation

Table 2. Distribution of pathological diagnosis of the cases
n

%

Simple appendicitis

22

59.5

Gangrenous appendicitis

10

27

Perforated appendicitis

5

13.5

Results
Seventy-four male subjects were included in the study. There
were 37 AA cases in the study group and 37 healthy volunteers in the
control group. The mean age of the patients was 27.7±8.4 years. The
groups were similar in terms of mean age [29.6±11.03 and 25.9±4
years, respectively (p=0.61)]. Demographic data, mean hemoglobin
and leukocyte counts, and CA125 levels are presented in Table 1. The
distribution of the pathological diagnosis of the operated cases are
presented in Table 2.
The mean CA125 level was 9.8±9.3 U/mL in the AA group and
4.6±1.5 U/mL in the control group (Figure 1). The difference between
the groups was statistically significant (p=0.001). In Pearson correlation analysis, the CA125 level had a positive correlation with AA
(r=0.371, p=0.001).
According to the ROC curve, the optimal CA125 value for AA was
found to be 5.22 U/mL with a sensitivity of 81% and specificity of 65%
(AUC=0.795, p<0.001) (Figure 2).

Figure 1. CA125 values according to group

Discussion
The present study evaluated the relation between CA125 levels
and AA. The results demonstrate a significant increase in CA125 levels in cases with AA and a significant decrease in CA125 levels after
appendectomy.
Acute appendicitis is the most common surgical emergency.
If untreated, it may cause complications and mortality. Complicated AA comprises 18–34% of cases (11, 12). Main complications are
perforation and abscess formation. A delay in diagnosis can result in
perforation rates as high as 80% (13, 14). Perforation may lead to peritonitis and even sepsis and death. Diagnosis of AA mainly depends
on clinical findings. Laboratory and imaging studies can be used as
accessory modalities. Ultrasonography and computed tomography
are commonly used imaging studies. The sensitivity and specificity
of ultrasonography are 99.1% and 91.7%, respectively. For computed tomography, sensitivity is reported as 96.4% and specificity is reported as 95.4% (15). There are several laboratory markers evaluated
for the diagnosis of AA. C-reactive protein and leukocyte counts are

Figure 2. ROC curve for CA125 value for diagnosis of acute
appendicitis
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routinely used at emergency departments. Other inflammatory mediators like interleukins and procalcitonin are evaluated for diagnosis
of AA (3, 4). However, in a meta-analysis they found no useful effect
of several mediators on AA diagnosis (3).
The gold standard treatment for AA is appendectomy; however, recent literature shows that uncomplicated cases can be treated
medically. There are several reports on the medical treatment of AA.
A recent meta-analysis reported that medical treatment can be chosen in uncomplicated cases (16). In studies evaluating the antibiotic
treatment of AA, the main debate is that the negative appendicitis
rate is not known. Traditionally, the negative appendectomy rate is
about 15%, which can decrease to 10% with the use of computed
tomography (17). However, in trials with only antibiotic treatment,
determination of the exact negative case rate is impossible. Therefore, there is a need for certain diagnosis of AA. The Alvarado score is
a widely-used scoring system for the diagnosis of AA (18). However,
the sensitivity of this scoring system is low in cases with low scores. In
a study, the low modified Alvarado score was less sensitive compared
with unstructured clinical judgment (19).
CA125 is glycoprotein mainly secreted from mesothelial cells. It
is commonly used as a tumor marker for gynecological cancer. However, it secretion from peritoneal epithelium in case of inflammation
is demonstrated by in vitro studies (9). According to Basaran (20), the
main debate is thatCA125 secretion begins six hours after the onset
of inflammation. In AA, both visceral and parietal peritoneum are affected. Therefore, theoretically, at the time of diagnosis, CA125 levels
should be elevated. Berger et al. (10) evaluated the relation between
AA and CA125. They reported that CA125 levels were higher in cases
with AA than in cases without AA. Moreover, they reported that there
is a positive correlation with disease severity. Similarly, Cetinkaya
et al. (21) evaluated the relation between CA125 and perforated
AA. They concluded that high levels of CA125 may show perforated cases. They reported the cutoff value for the diagnosis of complicated AA as 35 U/mL, with the sensitivity, specificity, and PPVs of
60%, 100%, and 100%, respectively. Recent study demonstrates that
CA125 serum levels can help to diagnose AA patients.
Study limitations
The main limitation of the current study is that only male cases
were included. However, it is very difficult to differentiate the fluctuations during the menstrual cycles of female cases. Large-scale studies
may answer this question by analyzing the cases at the same period
of the menstrual cycle.

Conclusion
In this study, we did not evaluate the correlation with the disease
severity. However, we consider that CA125 levels can be used as a
marker of AA in cases with clinical doubt.
Ethics Committee Approval: Ethics committee approval was received for
this study from the ethics committee of Selçuk University School of Medicine
(Date: December 24, 2013; number: 2013/378).
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