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The present study was doen to investigate the reliability of maternal serum Creatinine Phosphokinase
(CPK) in the diagnosis of ectopic pregnancy.100 consecutive women with documented tubal pregnancies
(Group A) and 50 women with normal intra-uterine pregnancy (Group B) were prospectively studied.
Women matched for age, gestational age and parity were included in both groups. Serum CPK levels of
both groups were analyzed and plotted. The mean CPK levels in the study group (103 ± 50.3 IU/L) were
significantly higher than the mean CPK levels of control group (52.4 ± 10.9 IU/L). The mean CPK levels
in the study group showed gradual increment with increase in the gestational age, unlike the control group.
The sensitivity and specificity of serum CPK level at 70 IU/L was 95% and 98% respectively. The
positive predictive value was 99% and the negative predictive value 90.7% for the diagnosis of tubal
pregnancy.Hence, serum CPK levels are significantly higher in women with tubal pregnancy that may or
may not have ruptured and are reliable in the diagnosis of a tubal pregnancy.
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Introduction
Based on the histology of the fallopian tube Lavie

et al (1) put forth a hypothesis, backed by a study, that
consequent to early smooth muscle destruction in tubal
pregnancy the maternal serum creatinine phosphokinase
(CPK) levels should be higher in comparison to those
having normal intra-uterine pregnancy. Realizing the
impact of such a marker more studies were carried out
by many authors to test the hypothesis. Where some
authors had similar results (2–7) and supported the
hypothesis, others (8–19), based on their results did
question and disagree with the diagnostic ability of
maternal serum creatine phosphate levels in diagnosing
an ectopic pregnancy.

Thus, in view of the conflicting claims by various studies
prompted us to evaluate the reliability of maternal serum
CPK levels to detect a tubal pregnancy.

Material and Methods
A one year prospective study was conducted at

Postgraduate Department of Obstetrics and Gynecology,
Lalla Ded Hospital,Government Medical College,
Srinagar, Kashmir, in which consecutive patients (Group
A; n = 100) of documented tubal pregnancy were studied
as cases. 50 patients attending the antenatal clinic of the
same hospital in the same period, who matched for age,
parity and gestational period were taken as controls
(Group B; n = 50). Since most of the women do not
register for antenatal care when they are just overdue,
thus a smaller group of controls matching gestational age,
maternal age and parity attending the antenatal OPD,
(minimially acceptable for statistical analysis) was
obtained.Women with history of heart disease, nervous
system disease, thyroid disease, renal disease, myopathy,
recent trauma and/or recent history of multiple intra-
muscular injections were excluded from the study. At
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the time of registration a thorough history was taken and
a meticulous physical examination was done. A venous
blood sample was collected for serum Creatinine
Phosphokinase (CPK) levels followed by routine
investigations and ultrasonography (USG) of abdomen,
transvaginal ultrasound, laparoscopy and/ or laparotomy
where appropriate. CPK levels were determined by
Kinetic UV Method-NAC Activated.
Statistical Analysis

Data collected was compiled and analyzed using
Microsoft Office Excel 2007 software and
Unpaired Students “t” test.
Results

The study group (group A; n=100) comprising of tubal
pregnancies were found to have significantly elevated
levels of serum creatinine phosphate with mean of 103.3
± 53.0 IU/L (range 36 – 426 IU/L) in comparison to 52.4
± 109.0 IU/L (range 34.2 – 86.0 IU/L) in case of Group
B as is documented in  (Table 1).

Group A was subdivided into two groups ruptured tubal
pregnancy (Group A1; n=48), unruptured tubal pregnancy
(Group A2; n=52) based on the finding whether the tubal
pregnancy was ruptured or not (Table 2) and here again
a significant rise of serum CPK levels was documented,
with women having ruptured tubal pregnancy.

One patient of unruptured tubal pregnancy was found
to have minimal ascites that proved to be of tubercular
origin, which could probably be the cause of markedly
increased serum CPK levels (426 IU/L) in her. Similarly
one patient with bilateral ruptured tubal pregnancy had
high serum CPK levels (384 IU/L).

Table 3 depicts the variation of CPK levels with
respect to the gestational age in the cases and the control
group documenting a gradual increment in levels of serum
CPK with increase in gestational age. A similar increment,
however, is not noted in the control group.

When all serum creatinine phosphate levels were
plotted in the form of scatter diagram in three groups i.e.,
Ruptured tubal pregnancy (Group A1; n =48), unruptured
tubal pregnancy (Group A2; n=52) and normal intra-
uterine (Group B; n = 50) the standard deviation and the
mean values indicate the significant rise of serum CPK
levels in patients of ruptured and unruptured tubal
pregnancies in contrast to the serum CPK levels of
women with normal intrauterine pregnancy (Fig-1).The
sensitivity and specificity of serum CPK level at 70 IU/L

CPK 
levels 
(IU/L) 

Minimum Maximum Mean SD Median  Results 

Group A 36.0 426.0 103.3 53.0 92.0 t = 6.702 

Group B 34.2 86.0 52.4 10.9 50.1 
p = 0.000 

(significant) 

 

CPK levels 
(IU/L) 

Minimum Maximum Mean SD Median  Results 

Group A1 63.0 426.0 119.8 70.5 102.5 t = 3.111 

Group A2 36.0 384.0 88.6 19.6 89.5 
p = 0.002 

(significant) 

 

CPK levels (IU/L) Gestational 
age 

(weeks) 
Group n 

Minimum Maximum Mean SD Median 

Group 
A 

54 36.0 426.0 100.9 50.1 96.0 

4 – 6 
Group 

B 
24 36.2 86.0 54.0 12.2 51.3 

Group 
A 

37 63.0 384.0 102.0 53.1 92.0 

7 – 9 
Group 

B 
19 34.2 65.4 49.2 7.9 46.2 

Group 
A 

9 79.0 309.0 119.8 71.7 100.2 

10 – 12 
Group 

B 
7 48.6 67.4 55.8 7.6 53.3 

 

Table 1. Comparison of Serum CPK Levels in Patients with Ectopic
              Pregnancy (Group A) & Normal  Pregnancy (Group B)

Table 2. Showing Comparison of Serum CPK levels in Patients
               with Ruptured Ectopic Pregnancy (Group A1) and
                Patients with Unruptured Ectopic Pregnancy (Group A2)

Table 3. Comparison of Serum CPK Levels in Patients with Normal
                & Ectopic Pregnancy with Respect to the Gestational Age

Fig-1. Scatter Diagram for Serum CPK Levels
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was 95% and 98% respectively. The positive predictive
value was 99% and the negative predictive value 90.7%
for the diagnosis of tubal pregnancy.
Discussion

Ectopic pregnancy presents a major health problem
for women of child bearing age. It is a result of flaw in
the human reproductive physiology that allows the
conceptus to implant and mature outside the endometrial
cavity, which ultimately ends in death of the fetus.

During the past 25 years, the incidence of ectopic
pregnancy has progressively increased while the
morbidity and mortality associated with it has decreased,
and the treatment options available have progressed from
salpingectomy by laparotomy to conservative surgery by
laparoscopy and medical therapy. This therapeutic
transition from surgical emergency to medical
management has been attributed to early diagnosis by
the use of sensitive assays for beta-HCG and high
definition transabdominal and vaginal ultrasound.

An empty uterus with low serum levels of beta-HCG
may be an evidence of tubal pregnancy but may also be
consistent with an intra-uterine pregnancy, which is too
small to be seen on ultrasound. In attempts to reduce the
risk coincident with the time required for serial testing,at
a gestational age when ultrasound is indeterminate, a test
that distinguishes ectopic from intra-uterine gestation
obviously would be of value.

Our results, based on a larger group, clearly points out
that serum CPK levels are significantly raised in a tubal
pregnancy and that the rise in serum CPK levels
documented a gradual increment with increasing
gestational age, only to agree with the original hypothesis
of Lavie et al (1). Also the serum CPK levels were higher
in cases of ruptured tubal pregnancies. One important
thing that needs to be noted is the high frequency, nearing
50%, of tubal pregnancies reporting when they have
already ruptured; thereby pointing out the risk associated
with tubal pregnancy and a need, therefore of a marker
which is sufficiently accessible and reliable enough to
detect tubal pregnancy early. This is more relevant in
developing countries where other investigations that have
high sensitivity to detect tubal pregnancy like ultrasound
(transabdominal / transvaginal) or diagnostic laparoscopy
is not available round the clock  even in the central
hospitals / tertiary centers.

Detection of rising levels of serum CPK is one such
marker which has been studied widely for early diagnosis

of ectopic pregnancy. Lavie et al (1) studied the role of
maternal serum CPK levels as a predictor of tubal
pregnancy. In their study of 3 groups of documented tubal
pregnancy, spontaneous abortion and normal pregnancy,
they found serum CPK levels significantly higher in the
tubal pregnancy group than in the other two groups and
Chandra et al (2)  in their study of 20 patients evaluated
and endorsed the positive role of serum CPK as a possible
marker of tubal pregnancy. Similar results were obtained
by Saha et al (3) in their comparative study of 20 patients.
Develioglu and co-workers (5) conducted a comparative
study on 32 cases and their results revealed that serum
CPK levels can be taken as an adjuvant tool in ruling out
ectopic pregnancy, particularly if it was ruptured ectopic
pregnancy. Yet another comparative study by Singh et al
(6)  on 15 patients revealed that CPK levels were higher
in tubal pregnancy than normal intra-uterine pregnancy.

Several authors have, however, found conflicting
results regarding the reliability of serum CPK levels in
the diagnosis of ectopic pregnancy. Qasim et al (9)  in
their study found no significant difference in mean CPK
levels in patients with ectopic pregnancy and those with
normal intrauterine/abnormal intrauterine pregnancy.
Vitoratos et al (16)  studied 56 patients under 4 groups
and found no significant difference in the median CPK
levels amongst those with normal intrauterine pregnancy,
threatened abortion, symptomatic tubal pregnancy and
asymptomatic tubal pregnancy. Plewa et al (15) also
concluded in his study that although the mean CPK levels
are higher amongst the patients of ectopic pregnancy
than those with normal intrauterine or threatened abortion,
a significant overlap in serum CPK levels makes this
marker unreliable for detecting ectopic pregnancy. Most
of these studies, however, are based on smaller study
groups.
Conclusion

The present study suggest that maternal CPK levels
are significantly higher in women with tubal pregnancy
and are reliable in the diagnosis of a tubal pregnancy.
Hence, it may serve as important adjuvant in diagnosing
ectopic pregnancy, particularly if it is ruptured ectopic
pregnancy. Early diagnosis followed by prompt and
appropriate management would definitely reduce mortality
and morbidity associated with the condition thereby also
help preserving fertility by adoption of lesser invasive
management protocols.



JK SCIENCE

70                                                                                         www.jkscience.org                                              Vol. 11 No. 2, April-June 2009

1. Lavie O, Beller U, Neuman M, et al.Maternal serum creatine
kinase: a possible predictor of tubal pregnancy. Am J Obstet
Gynecol 1993; 169(5):1149-50.

2. Chandra L, Jain A. Maternal serum creatine kinase as a
biochemical marker of tubal pregnancy. Int J Gynaecol
Obstet 1995; 49(1):21-23.

3. Saha PK, Gupta I, Ganguly NK. Evaluation of serum
creatine kinase as a diagnostic marker for tubal pregnancy.
Aust N Z J Obstet Gynaecol 1999; 39(3):366-67.

4. Birkhahn RH, Gaeta TJ, Leo PJ, Bove JJ. The utility of
maternal creatine kinase in the evaluation of ectopic
pregnancy. Am J Emerg Med 2000; 18(6):695-97.

5. Develioglu OH, Askalli C, Uncu G, Samli B, Daragenli O.
Evaluation of serum creatine kinase in ectopic pregnancy
with reference to tubal status and histopathology. BJOG
2002; 109(2):121-28.

6. Singh A, Bansal S. Serum Creatinine kinase - an alterative
diagnostic marker in ruptured tubal pregnancy. J Obstet
Gynecol India  2005;55(5):448-50.

7. Katsikis I, Rousso D, Farmakiotis D, et al. Creatine
phosphokinase in ectopic pregnancy revisited: significant
diagnostic value of its MB and MM isoenzyme fractions.
Am J Obstet Gynecol 2006;194(1):86-91.

8. Duncan WC, Sweeting VM, Cawood P, Illingworth
PJ.Measurement of creatine kinase activity and diagnosis
of ectopic pregnancy. Br J Obstet Gynaecol 1995;
102(3):233-37.

9. Qasim SM, Trias A, Sachdev R, Kemmann E. Evaluation of
serum creatine kinase levels in ectopic pregnancy. Fertil
Steril 1996; 65(2):443-45.

10. Korhonen J, Alfthan H, Stenman UH, Ylöstalo P. Failure of
creatine kinase to predict ectopic pregnancy. Fertil Steril
1996; 65(5):922-24.

References

11. Vandermolen DT, Borzelleca JF. Serum creatine kinase does
not predict ectopic pregnancy.Fertil Steril  1996 ;
65(5):916-21.

12. Darai E, Vlastos G, Benifla JL, et al. Is maternal serum
creatine kinase actually a marker for early diagnosis of
ectopic pregnancy? Eur J Obstet Gynecol Reprod Biol
1996 ; 68(1-2):25-27.

13. Lincoln SR, Dockery JR, Long CA. Maternal serum creatine
kinase does not predict tubal pregnancy. J Assist Reprod
Genet 1996; 13(9):702-04.

14. Zorn JR, Cherruau B, Abi-Rached F, et al. Evaluation of
maternal plasma creatine kinase activity as a marker of
abnormal early pregnancy.Hum Reprod 1997 ;
12(11):2534-37.

15. Plewa MC, Ledrick D, Buderer NF, King RW. Serum creatine
kinase is an unreliable predictor of ectopic pregnancy. Acad
Emerg Med 1998 ; 5(4):300-03.

16. Vitoratos N, Gregoriou O, Papadias C, et al. Clinical value
of creatinine kinase in the diagnosis of ectopic
pregnancy.Gynecol Obstet Invest 1998; 46(2):80-83.

17. Spitzer M, Pinto AB, Dasgupta R, Benjamin F.Early
diagnosis of ectopic pregnancy: can we do it accurately
using a biochemical profile? J Womens Health Gend Based
Med 2000; 9(5):537-44.

18. Birkhahn RH, Gaeta TJ, Paraschiv D, et al .Serum levels of
myoglobin, creatine phosphokinase, and smooth muscle
heavy-chain myosin in patients with ectopic pregnancy.
Ann Emerg Med 2001; 38(6):628-32.

19. Kurzel RB, Mazdisnian F, Paige S, Liu P.Serum creatine
kinase is not a reliable indicator of ectopic pregnancy.
Int J Fertil Womens Med 2001; 46(6):300-03.

Journal is indexed in Excerpta Medica / EMBASE, MedLine LocatorPlus, Ulrich International Periodical Dictionary,
IndexCopernicus International, Directory of Open Access Journals (DOAJ), OpenMed@NIC,Indian Science Abstract,SCOPUS,

SCOLOAR,Genamics JournalSeek,Biology & Medicine Online Journals,UONLe-Journal List, SC Imago Journal
Ranking,EBSCO Publishing’s Electronic Database & Many International E-Indexing Agencies and Libraries


