
Abstract. Background: Peritoneal recovery after uncom-
plicated serum manipulation usually lasts 7 days and high
values of serical CA 125 are measured following abdominal
surgery. The aim of this study was to assess a possible
correlation between peritoneal manipulation and serical CA
125 levels following abdominal surgery for benign diseases.
Patients and Methods: Twenty-eight patients with abdominal
benign disease were operated on. They were pooled into
three groups of low, intermediate and high peritoneal
manipulation, according to the extent of laparotomy and
length of surgical peritoneal manipulation. Venous blood
samples (5 ml) were taken from each patient 24-48 hours
before surgery, 12-24 hours after surgery and on the 4th and
7th postoperative day. CA 125 levels were quantified by
microparticle enzyme immunoassay. Results: After surgery,
patients having high peritoneal manipulation showed
significantly higher levels of CA 125 compared to the
preoperative levels. In particular, the length of peritoneal
manipulation was correlated with increasing levels of the
marker (p<0.0001). Conclusion: Peritoneal manipulation
was significantly correlated to serum CA 125 levels;
therefore its role as marker of peritoneal surgical injury
should be considered.

Cancer antigen 125 (CA 125), a high molecular-weight
glycoprotein of 200,000 Da, is the antigenic determinant
recognised by the murine monoclonal antibody OC-125 as
described by Bast et al. (1) CA 125 neoplastic marker has
been demonstrated to be useful in detecting and predicting
primary neoplasms or recurrences of the female genital tract,

and in particular this antigen is expressed in nearly 80% of
patients with epithelial ovarian cancer (2-7). However,
elevated CA 125 serum levels are also observed in other
clinical conditions such as pleural and pericardial effusions,
dialysis, cirrhosis of the liver with ascitic fluid, peritoneal
tuberculosis, and in patients who undergo abdominal surgery
for benign disease (8-15). 

Peritoneal cells have been demonstrated to be a valid
source of CA 125 (16-17) and are very highly produced in
areas of inflammation (18). In the context that peritoneal
repair after uncomplicated surgery has been demonstrated to
be complete approximately on the 7th postoperative day (19),
this study investigated whether the length of peritoneal
manipulation is related to postoperative CA 125 blood levels
in patients who have undergone abdominal surgery during
the immediate postoperative period.

Patients and Methods 

Eligibility criteria. Patients who had undergone surgery for
abdominal diseases were enrolled in this prospective observational
study. Other inclusion criteria were: no evidence of neoplastic
disease, pleural effusion or ascitic fluid, normal preoperative liver
and renal function. All patients gave informed consent for their
participation in the study, which was approved by the local Ethics
Committee.

Patients and study design. Twenty-eight consecutive patients
underwent surgery for benign abdominal disease. Patient
characteristics are reported in Table I. Patients were analysed and
stratified according to the extent of laparotomy (in centimetres) and
length of surgical peritoneal manipulation (in minutes) as follows:
patients submitted to <8 cm laparotomy extension and <30 minutes
of peritoneal manipulation (group 1, low manipulation), patients
submitted to <8 cm laparotomy extension and 30-90 minutes of
peritoneal manipulation (group 2, intermediate mani-pulation) and
patients with >8 cm laparotomy extension and >90 minutes of
peritoneal manipulation (group 3, high manipulation). Manipulation
of the peritoneum was calculated starting from the time of incision
of peritoneal surface until finishing at the closure of abdominal
fascia, which completes the procedure. Patients were operated on
under general or spinal anaesthesia. Surgical procedures performed
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are reported in Table I. One or two abdominal drainages were placed
in 10/12 patients of the second group, in 5/5 patients of the third
group and removed at 24 to 96 and 72 to 96 hours postoperatively,
respectively. All surgical specimens were submitted for histological
examination.

Biochemical assessment. Venous blood samples (5 ml) were taken
from each patient 24-48 hours before surgery, 12-24 hours after
surgery and on the 4th and 7th postoperative day. CA 125
concentrations in the sera were determined by microparticle enzyme

immunoassay (MEIA), using OC-125 monoclonal antibody,
AxSYM CA 125 assay (ABBOTT Laboratories, Diagnostic
Division, Abbott Park, IL, USA). The normal value of CA 125 was
considered to be less or equal than 35 UI/ml in this study.

Statistical analysis. Data are given as the mean±standard deviation
(SD). Preoperative and postoperative CA 125 levels within each
group and among the different groups of patients were compared by
using one or two-tailed Student’s t-test. Linear regression analysis
was used to correlate postoperative CA 125 levels with length of
peritoneal manipulation.

Results

Surgery. No patient showed evidence of cancer during
surgery or on histological analysis. Mean values of operating
time, extension of laparotomy and length of peritoneal
manipulation were measured. Patients were pooled as
follows: 11 patients submitted to <8 cm laparotomy
extension and <30 minutes of peritoneal manipulation (group
1, low manipulation), 12 patients submitted to <8 cm
laparotomy extension and 30-90 minutes of peritoneal
manipulation (group 2, intermediate manipulation) and 5
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Table I. Patients and surgical procedures.

Pt no. Age Gender Diagnosis Surgical procedure Peritoneal
(years) manipulation period

(minutes)

1 58 M Inguinal hernia Hernioplasty with prosthetic mesh 15
2 91 M Inguinal hernia Hernioplasty with prosthetic mesh 15
3 77 M Inguinal hernia Hernioplasty with prosthetic mesh 10
4 77 M Inguinal hernia Hernioplasty with prosthetic mesh 5
5 72 M Inguinal hernia Hernioplasty with prosthetic mesh 10
6 53 M Inguinal hernia Hernioplasty with prosthetic mesh 5
7 75 M Inguinal hernia Hernioplasty with prosthetic mesh 5
8 63 M Bilateral inguinal hernia Bilateral hernioplasty with mesh 10
9 72 M Inguinal hernia Hernioplasty with prosthetic mesh 5

10 71 M Inguinal hernia Hernioplasty with prosthetic mesh 5
11 66 M Inguinal hernia Hernioplasty with prosthetic mesh 5
12 54 F Cholelithiasis Laparoscopic cholecystectomy 60
13 80 M Cholelithiasis Laparoscopic cholecystectomy 60
14 67 F Umbelical hernia and intestinal necrosis Hernioplasty and resection 90
15 70 M Cholelithiasis Laparoscopic cholecystectomy 55
16 78 F Gangrenous cholecystitis Laparoscopic cholecystectomy 85
17 45 F Cholelithiasis Laparoscopic cholecystectomy 55
18 87 F Perforated duodenal ulcer Laparotomy and suture 30
19 74 M Cholelithiasis Laparoscopic cholecystectomy 70
20 41 M Cholelithiasis Laparoscopic cholecystectomy 65
21 68 F Cholelithiasis Laparoscopic cholecystectomy 35
22 42 F Cholelithiasis Laparoscopic cholecystectomy 65
23 73 M Laparotomical hernia Hernioplasty with prosthetic mesh 90
24 83 M Bilateral iliaco-femoral aneurysm Aorto-bifemoral bypass 390
25 66 M Aorto-bisiliac aneurysm Aorto-bisiliac bypass 240
26 73 M Abdominal aortic aneurysm Aorto-bisiliac bypass 150
27 61 M Cholelithiasis Laparotomic cholecystectomy 100
28 57 M Cholelithiasis and choledocholithiasis Laparoscopic cholecystectomy and choledocotomy 125

Table II. CA 125 serum levels at different times (mean±SD).

CA 125 level Group 1 Group 2 Group 3  
(11 pts) (12 pts) (5 pts)

Preop. 24-48 hours 12.39±8.78* 11.36±3.92** 8.89±2.63***

Postop. 12-24 hours 11.70±7.50 9.51±3.59 10.24±4.09
Postop. 4th day - 15.36±8.11 35.30±17.60 
Postop. 7th day 11.82±7.06* 33.75±20.49** 73.57±35.99***

*p= not significant; **p<0.001; ***p<0.008



patients with >8 cm laparotomy extension and >90 minutes
of peritoneal manipulation (group 3, high manipulation).

No intraoperative or postoperative deaths occurred. Five
postoperative complications occurred in 5 patients: 1 wound
seroma and 2 wound Hematomas (first group) and 2
pneumonia (second group). All complications were treated
conservatively and no further peritoneal manipulations were
performed.

CA 125 levels. The mean±SD levels of serical CA 125 of the
three groups are reported in Table II. In the first group of
patients, at different times, no significant modification of CA
125 levels occurred. In the second group (intermediate
manipulation), decreasing CA 125 levels were observed
immediately after the operation (p<0.001), followed by
increasing values on the fourth and seventh postoperative day
(p<0.05 and p<0.001 respectively). In the third group (high
manipulation), progressive increasing CA 125 levels were
observed starting from the preoperative to the seventh
postoperative day (p<0.008). In 11/12 patients (second
group) and in 5/5 (third group), the highest CA 125 level was
measured on the 7th postoperative day.

There was a statistically significant correlation between
the CA 125 values on the 7th postoperative day and the
corresponding length of peritoneal manipulation, a
(r=0.6394, p<0.0001; Figure 1).

Discussion

CA 125 is a useful but not specific tumour marker that is
used worldwide for the clinical evaluation of patients with
epithelial gynaecological disease (19-21) and for predicting
peritoneal dissemination in patients with gastric cancer (23)
or advanced non-Hodgkin’s lymphoma (24-25). The low
specificity of CA 125 arises from the fact that it is produced
in presence of ascitic fluid, by benign ovarian cysts, by
cancer (26) and peritoneal cells (17-18). 

Peritoneal repair after surgery has been extensively studied
and it has been demonstrated that cases of uncomplicated
surgery the peritoneal repair process, is usually completed 7
days after surgery (19). Peritoneal repair correlates with
postoperative CA 125 increasing levels, (24) therefore
suggesting its role as a marker of mesothelial membrane
irritative processes (13). Peritoneal manipulation strongly
correlates with CA 125 secretion; its serical levels resulted
significantly higher in 19 patients submitted to abdominal
surgery compared with 21 patients operated for extra-
abdominal disease, even if only one blood sample was
considered, 48 hours after surgery, and also some patients
with cancer were enrolled (17). 

In order to describe the serical CA 125 secretion profile
occurring following peritoneal manipulation in uncomplicated
surgery, its levels in patients were monitored during 7

Enricomaria et al: Peritoneal Manipulation and Serum CA 125 Levels

107

Figure 1. Correlation between CA 125 serum levels and duration of surgical peritoneal manipulation. r=0.6394, p<0.0001.
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postoperative days. Three peritoneal manipulation times were
considered: short (group 1, less than 30 minutes), intermediate
(group 2, between 30 and 90 minutes) and prolonged (group 3,
more than 90 minutes), according to the mean length of the
peritoneal manipulation usually required during the surgical
procedures performed. 

The results of the current study demonstrate that
preoperative CA 125 levels were not statistically different
among the 3 groups of patients. Furthermore, according to
another report (12), on the 7th postoperative day, the maximal
CA 125 levels were significantly different among the three
groups (see Figure 2) and the length of peritoneal manipulation
correlated with the increasing marker levels (see Figure 1). 

Zeimet et al. stated that human mesothelial cells are one of
the most potent sources of CA 125 in the serum and its release
is five times higher than from the ovarian cancer cells (18).
Considering that CA 125 has half-life of 5 days, and that the
highest levels were measured after 7 days, it can be supposed
that it was continuously secreted during the whole 7-day
postoperative period that was investigated. 

Peritoneal cell secretion of CA 125 is activated in presence of
cytokines released from the system of lymphocytes,
macrophages, fibroblastic and endothelial cells when peritoneal
trauma or flogistic processes occur (27-28). Furthermore, CA
125 production has been found to be significantly enhanced
when peritoneal cells were cultured in the presence of
proinflammatory cytokines such us recombinant interleukin 1
(rIL-1), tumour necrosis factor-alpha (TNF-alpha), interferon
gamma (IFN-gamma) and lipopoly- saccharide from Escherichia

coli (16,18). During abdominal surgery, peritoneal injury
following trauma or flogistic processes has been demonstrated
to be the major cause of adhesion formation and, in their turn,
adhesions are frequently involved in bowel obstruction, chronic
abdominal pain and infertility (29, 32). Since serum CA 125
level is correlated to peritoneal injury, its early measurement
during the post- operative period might help to identify those
patients who are at high risk of adhesion formation. 

In conclusion, there is an early significant in vivo
peritoneal secretion of CA125 in patients who undergo
abdominal surgical procedures for benign disease. The length
of peritoneal reaction following surgical peritoneal injury
may be revealed by the CA 125 serum levels and this marker
may be useful for the prediction of the risk of developing
continuous inflammatory peritoneal reaction which is, with
angiogenesis, cell migration, proliferation and tissue
remodelling, one of the major contributing factors in
abdominal adhesion growth after surgical operations.
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