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ABSTRACT
Objectives: An ectopic pregnancy (EP) occurs when a fertilized ovum implants outside the endometrial cavity.

We investigated the creatine kinase (CK) enzyme in conservatively treated EP to determine the resolution time

and predict cases that may progress to surgical intervention. 

Methods: We include 43 patients with stable vital signs at recruitment. All participants were examined by

using transvaginal ultrasound (TVUS). Beta human chorionic gonadotropin (β-hCG) and creatine kinase (CK)

levels were also measured. In cases diagnosed with EP, intramuscular methotrexate (MTX) at a dose of 50 mg

/ m2 was administered and monitored with β-hCG titers.  Follow-up continued until β-hCG titer became

negative, or surgery became mandatory due to acute abdominal pain. 

Results: The mean β-hCG Level in the presence of an adnexal mass was statistically significantly higher than

the mean level in patients in whom TVUS failed to define a mass. The mean β-hCG level in the surgical

exploration group of patients was significantly higher than in those who did not require surgery. At a cut-off

of 6486 mIU/mL, β-hCG could predict the emergence of acute abdomen with a sensitivity of 75% and a

specificity of 94.3%. We examined CK level to contribute the test's specificity, but we found no difference

among cases with and without surgical exploration. 

Conclusions: In patients treated conservatively for EP, CK levels at the outset neither predict an acute abdomen

to emerge nor shed light on the resolution period in patients who respond to medical therapy.
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Ectopic pregnancy (EP) is a condition when fertil-

ized ovum implants anywhere other than the en-

dometrial cavity [1, 2]. EP is a life-threatening

condition if it is not detected, monitored, and treated

in time. Many risk factors have been identified for EP

[3]. We might divide them into three main groups:

high, moderate, and low-risk factors. High risk is: if

previous pregnancy of the patient was an EP; previous

tubal surgery or tubal sterilization; tubal pathology de-

fined by hysterosalpingography or laparoscopy; use of

the intrauterine device (IUD); surgical sterilization; in-

trauterine diethylstilbestrol (DES) exposure. The mod-

erate-risk group is a history of genital infections

(gonorrhea, chlamydia), smoking, and patient infertil-

ity. The low-risk group includes a history of previous

pelvic or abdominal surgery, vaginal douche, and early

sexual intercourse in patients. 

      As we know, some pathophysiological changes

occur in ectopic pregnancy. In the literature, 95% of

EPs are tubal pregnancies [4]. The authors reported
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that implantation takes place in the lumen, and then

infiltration continues extraluminal by penetrating the

lamina propria and muscularis layer [5]. We already

know three scenarios for tubal pregnancies: involu-

tion, tubal abortion, or rupture of EP. The rupture of

the fallopian tubes occurs between 6 and 12 weeks,

depending on the location and early diagnosis of the

EP [6]. Ampullar EP, most common type of tubal EP.

In that localization, tubal rupture most frequently oc-

curs on the 12th of the gestational week. Isthmus is

the second most common place for implantation of EP

[7]. In this part of the tube, the lumen is narrow, the

rupture of the tube occurs in an earlier pregnancy pe-

riod. 

      Creatine kinase (CK) is a protein with a molecular

weight of 86,000 kDa. There are three types (isoen-

zymes) of CK: CK-I or BB is primarily found in the

brain and smooth muscle, CK-II or MB primarily in

the heart, CK-III or MM primarily in skeletal muscle

[8-10]. 

      CK activity is associated with gender, age, race,

and muscle mass and shows physiological variations.

The reference range for women is 10-79 U/L, and men

are 17-148 U/L. The height of CK occurs primarily as

a result of brain, heart, or muscle damage. 

      CK is not a frequently used test in gynecology and

obstetrics practice. Maternal serum CK level has been

investigated as a marker in the diagnosis of EP. It was

significantly higher in patients with tubal pregnancy

than patients with missed abortion or normal intrauter-

ine pregnancy [11]. Develioglu et al. [12] found out

to CK levels were higher in isthmic than ampullary

and higher in ruptured than in unruptured cases of EP.

CK levels were higher in the isthmic localization of

EP because damage to muscle infiltration in this part

of the tuba occurs more rapidly in less time. Currently,

the most valuable tests for the diagnosis of EP are the

measurement of human beta-chorionic gonadotropin

(β-hCG) in serum and transvaginal ultrasound (TVUS)

screening [13]. 

      The use of these tests separately and in combina-

tion can be diagnostic but does not always determine

treatment modalities. There are previously published

studies to utilize biomarkers to manage and treat the

patient promptly [14, 15]. In this study, we planned to

examine the CK enzyme in conservatively treated ec-

topic pregnancies to determine the resolution period

of ectopic pregnancy and predict cases that may

progress to tubal rupture. 

METHODS

      Forty-three patients treated conservatively for EP

at the Department of Obstetrics and Gynecology of

Uludag University Medical School during the period

extending from March 2004 to November 2007 were

included in this study. All included cases had stable

vital signs at admission evaluated by TVUS, β-hCG,

and CK measurements. Exclusion criteria for this

study were: patients with acute abdomen, factors that

increase CK and CK-MB levels (trauma, muscle dam-

age, intramuscular injection, diagnosed cardiac dis-

ease), and contraindication to the use of methotrexate

(liver diseases, psoriasis, rheumatoid arthritis, aplastic

anemia). Patients diagnosed with EP were given intra-

muscular MTX at a dose of 50 mg/m2 and were fol-

lowed up with β-hCG titers. β-hCG values were

measured on the 4th and 7th days of MTX administra-

tion. Patients with the β-hCG decline of 15% or more

were followed weekly until they became negative. At

the same dose, the second MTX administration was

given to the patient whose β-hCG titers decreased by

less than 15% on the 4th and 7th days of the first MTX

dose. The patients were divided into two groups ac-

cording to their response to MTX treatment: medical

treatment responders and group requiring surgical ex-

ploration due to acute abdomen after MTX treatment.

Gestational age at the time of diagnosis, β-hCG and

CK levels, and TVUS findings were determined in

both groups. We also compared the mean size of the

extra-ovarian mass, presence of gestational sac, mean

size of gestational sac, presence and size of fetal

nodes, and fetal cardiac activity in both groups. We

also evaluated the factors that can affect the resolution

time in MTX responded group: age of the patients, ob-

stetric history, ectopic pregnancy history, gestation pe-

riod, MTX dose, and BMI. Uludag University Faculty

of Medicine Ethics Committee approved this study. 

Statistical Analysis 

      Continuous variables were given with their mean

and standard deviations. Mann-Whitney U-test was

used for intergroup comparisons, and the Spearman

correlation coefficient was used to define the relation-

ship between variables. Linear regression analysis was
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used to evaluate the independent variables that were

shown to be separately correlated with the dependent

variable. Receiver operating characteristics (ROC)

analysis was used to determine the sensitivity and

specificity of the diagnostic tests. A p < 0.05 was con-

sidered statistically significant. SPSS 13.0 (Chicago,

IL, USA) program was used for statistical evaluations.

RESULTS

      The mean gestational age of the 43 patients in-

cluded in the study were 48.9 ± 13.6 days, mean age

of patients 29.7 ± 5.5 years (29; 22-44), mean body

weight 65.5 ± 10.3 kg; mean BMI 24.6 ± 3.3 kg/m2;

mean body area 1.71 ± 0.1; mean β-hCG level was

3584 ± 5165 mIU/mL; mean MTX dose was 84.7 ±

7.0 mg. 

      Seven patient had previous EP history. TVUS re-

vealed an extra-ovarian adnexal mass in 31 (72.1%)

patients, the mean size of the mass was measured as

21.8 ± 6.5 (20; 11-35) mm. Gestational sac within the

mass in 18 (41.9%), a fetal node in 3 (7.0%), and fetal

cardiac activity in 2 patients (4.7%) were found out.

The β-hCG levels detected on the day of diagnosis did

not show a statistically significant difference with the

age of patients (r = 0.120; p = 0.44). Comparison of

β-hCG level according to obstetric and ultrasono-

graphic variables are presented in Table 1. 

      There was no relationship between β-hCG levels
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and obstetric variables (Table 1). However, the mean

β-hCG level of 31 patients with an extra-ovarian mass

statistically significantly higher than the mean level in

patients in whom TVUS failed to define a mass (4634

± 5725 vs. 873 ± 1163 mIU/mL; p = 0.003). In addi-

tion, in three cases with fetal nodes, β-hCG levels are

significantly higher compared to cases where gesta-

tional sacs are seen as anembryonic. 

      Comparison of Creatine Kinase level according to

obstetric and ultrasonographic variables are presented

in Table 2. 

      There were no relationship between CK levels and

obstetric variables (p > 0.05). Although the mean CK

level of 31 patients with an extra-ovarian mass de-

tected TVUS seemed to be higher than those without

a mass. Still, this difference was of no statistical sig-

nificance (p = 0.096). The size of the extra-ovarian

masses also did not correlate with CK levels. Addi-

tionally, CK levels detected on the day of diagnosis of

EP did not show a statistically significant difference

with the age of patients (r = 0.099; p = 0.53). 

      Surgical exploration was indicated for acute ab-

dominal pain in eight (18.6%) patients during the fol-

low-up after MTX administration. Characteristics of

cases requiring surgical exploration are presented in

Table 3. 

      The variables between the surgical intervention

group and the medically treated group were investi-
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gated. There was no difference between these two

groups in terms of weight, BMI and MTX dose (p >

0.05). (Table 4)

      Comparisons of the gestational age, β-hCG and

CK levels between the patients with and without sur-

gical exploration are presented in Table 5 There was

no difference between the groups in terms of gesta-

tional age and CK levels on the day of the diagnosis

of EP (p > 0.05). But the mean β-hCG level in the sur-

gically explorated group was significantly higher

(9981 ± 7865 vs. 2122 ± 2898 mIU/mL; p = 0.003). 

      According to the ROC analysis the cut-off value

of β-hCG level in of ectopic pregnancy was 6486

(AUC = 0.829; SE = 0.093, Sensitivity= 75% and

Specificity 94.30%) with the 90.70% accuracy level

(Fig. 1). 

      Eight of 31 patients (25.8%) who had extra-ovar-

ian mass at the time of hospitalization required sur-

gery.  But an acute abdomen did not develop in any of

the patients whose extra-ovarian mass could not be
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identified by TVUS. For the prediction of acute ab-

domen, identification of an extra-ovarian adnexal

mass had a sensitivity of 100%, with the specificity of

34.3%. In the subgroup that underwent surgery among

patients with extra-ovarian mass, the mean size of

mass, defined as (25.6 ± 7.9 [22; 18-35]) mm, were

larger than in patients without an surgery intervention

(20, 5 ± 5.5 [20]); 11-31] mm) with (p = 0.10). 

      According to the ROC analysis, the theoretical ac-

curacy rate of extra-ovarian mass dimensions in pre-

dicting the development of acute abdomen due to EP

was 69.8% (AUC = 0.698; SE = 0.110, Sensitivity =

100% and Specificity = 30.40%) (Fig. 2). 

      In 35 patients who did not undergo surgery, EP re-

covered in an average of 24.8 ± 12.4 days following

MTX administration. We found no correlation be-

tween MTX doses and β-hCG (r = -0.063; p = 0.69),

CC (r = 0.254; p = 0.10) levels. The resolution period

was longer in patients with higher β-hCG levels at the

outset (r=0.556; p = 0.001). The presence of an ad-

nexal mass was also an independent determinant of

the regression in β-hCG levels that reflected the reso-

lution of EP (p = 0.081). CK levels at admission were

not predictive of this resolution time. 

      Comparison of resolution period according to ob-

stetric and ultrasonographic variables in patients with

MTX response is presented in Table 6. 

      There was no relationship between the resolution

period and ultrasonographic variables obstetric vari-

ables except primigravid. We found that the resolution

period was shorter in primigravida patients (20.6 ±

12.1, 27.6 ± 12.7; p = 0.048).

DISCUSSION

      EP incidence dramatically increased in the last two

decades. Every woman in reproductive age admitted

to the emergency department with abdominal pain

should be investigated for EP. Early diagnosis reduces

complications and mortality from EP and allows pa-

tients to be treated conservatively [16]. 

      Some of the EP resolves spontaneously without

medical treatment or surgical intervention [7]. Current

research shows no available method that differentiates

which cases can progress to rupture of the fallopian

tubes and have to be treated surgically as a first-line

treatment. In our study, we aimed to investigate crea-

tine kinase (CK) levels for this purpose. 

      Lavie et al. [11] conducted CK research as a

marker for EP diagnosis. In their study, CK levels were

significantly higher in tubal EP than in missed abor-

tion and intrauterine pregnancies. Elevation of CK

level in maternal serum has been explained by damage

caused by the invasion of trophoblasts in the muscular

layer of the Fallopian tube. 
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Fig. 1. The value of β-hCG in predicting acute abdomen.

Fig. 2. The value of extra-ovarian mass size in predicting

the acute abdomen.
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      However, most other studies in the literature dis-

agree with Lavie et al. [11]’s study. Vandermolen et

al. [17] found that the Level of CK at EP was within

the normal range, and there is no diagnostic value of

creatine in EP. Sarı et al. [18] found out in their study

what the CK levels of the induced, spontaneous, or

missed miscarriages and EP were not significantly dif-

ferent. Horne et al. [19] noted that biomarkers had

been studied extensively about EP, but the results have

been so conflicting that none have been put into clin-

ical use. And they have also pointed out the limitation

of the clinical utility of markers because of the vari-

able results of studies. 

      Develioğlu et al. [12], in their study, examined 32

tubal ectopic pregnancies which are undergoing salp-

ingectomy. In ruptured isthmic ectopic pregnancies,

β-HCG levels were lower, but CK levels were higher

than in other EP localizations. An elevated CK level

in isthmic localization was explained with rapid inva-

sion progression in a shorter time [12]. 

      Seven of our cases (16.3%) had a history of the

previous EP. This finding confirmed that it increases

the risk of recurrence of ectopic in patients with a pre-

vious EP [20]. 

      Our data shows that the duration of pregnancy and

the results of TVUS are not related. On the other hand,

TVUS results were more closely correlated with β-

hCG levels. These findings suggest a similar inference

to the study by Sivalingam et al. [14]. They highlight

the importance of using a combination of TVUS and

beta-hCG in the diagnosis of EP [14]. 

      Tawfiq et al. [21]’s study pointed out that MTX

should not be used to treat EP when initial beta-hCG

is > 4000 IU/L. 

      In our study, we found that the most effective pro-

ducers for acute abdomen were β-hCG values of ≥
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6486 mIU/ml and above, and an extraovarian mass of

≥ 17.5 mm. Combining these tests has a very high sen-

sitivity, but low specificity creates diagnostic inade-

quacy in predicting acute abdominal development due

to EP. To increase the specificity of diagnostic tests,

we aimed to benefit from CK levels in our study. Pre-

viously, Develioğlu et al. [12] examined CK in this

prospect and found that the highest CK values were

founded in ruptured isthmic pregnancy. In our study,

for patients with adnexal mass greater than 17.5 mm

defined by TVUS, the mean CK level (86.6 ± 57.3) of

the patients without acute abdomen was not different

from the patients with acute abdomen with the mean

CK level (87.4 ± 49.7). Although there was no rela-

tionship between CK and β-hCG level, it was found

that the level of CK did not differ according to TVUS

findings and gestational age. Our study shows that we

cannot benefit from CK levels as a predictor of reso-

lution time for medically treated and a predictor for

cases where surgical exploration is possible.

CONCLUSION

      As a result, In patients treated conservatively for

ectopic pregnancies, CK levels at the outset neither

predict an acute abdomen to emerge nor shed light on

the resolution period in patients who respond to med-

ical therapy.  We determined that the most effective β-

hCG value that could be used to predict acute

abdomen was 6486 mIU/mL. 
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