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ABSTRACT 
Background: Transvaginal Sonography provides high-resolution images with high reliability and is typically used for the 
diagnosis of intrauterine pregnancy and ectopic conception. The extra-uterine pregnancy responsible for morbidity and mortality 
in First Trimester and is 80 percent accounts for maternal death. Doppler ultrasound is a safe and non-invasive technique in the 
evaluation of uterine artery flow patterns. It can calculate the indices like Resistivity index and Pulsatility index in numerical 
value. It is also observed that there are changes noted between the uterine artery indices in normal intrauterine and extrauterine 
pregnancies. However, it is important to compare them in normal intrauterine and extrauterine pregnancies. 
Objective: To compare the trans-vaginal sonographic Doppler indices of the uterine artery between normal and ectopic 
pregnancies confirmed by maternal serum Beta-hCG. 
Methodology: This case-control study was conducted at Shireen Ultrasound Clinic Peshawar, KPK Pakistan. This study 
enrolled a purposive sample of 80 (40 ectopic & 40 intrauterine) pregnant female patients with age 18 to 45 years. The 
examination was performed with Toshiba Nemio 20(Xario Prime with TVS Probe frequency range 7-14MHz). The Resistive 
index, Pulsatility index, mean and standard deviation were calculated for the continuous variables.  
Results: In normal early pregnancy, the mean RI of the right uterine artery was 0.53±0.10 and the mean RI of the left uterine 
artery was 0.52±0.07. In the cases of (ectopic pregnancy), the mean RI of the right uterine artery was 0.73±0.08 and the mean 
RI of the left uterine artery was 0.78±0.10. The p-value of the right and left uterine arteries in normal intrauterine and 
extrauterine ectopic pregnancies were significant at 0.05 level.  
Conclusion: The resistivity index of uterine arteries is significantly high in ectopic conceptions than in normal intrauterine 
pregnancies. But there was no significant change in PI of normal intrauterine and ectopic pregnancies.  
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INTRODUCTION 
The extrauterine ectopic pregnancy responsible for the disease 
and death ratio in First Trimester is about 80% and accounts for 
maternal death in the first three months of pregnancy in the US 
and UK. So, it’s a life-threatening condition. Ectopic word is 
derived from the Greek term Ectopos which means not in place. 
When the implantation occurs not in the uterine cavity termed 
ectopic pregnancy. Ectopic pregnancy is classified into two major 
groups, tubal and non-tubal. 95% of extra-uterine pregnancies are 
tubal and only 5% are non-tubal. The extra-uterine pregnancies 
that occur in ovaries, cervix, ischium, and previous CS scar are all 
non-tubal types. The condition where intrauterine and extra-uterine 
pregnancies occur simultaneously is described as heterotrophic 
pregnancy. The most common diagnostic test of ectopic 
pregnancy, before the introduction of Sonography, was the serum 
Beta-hCG1, 2, 3. 
 A woman with a positive pregnancy test experienced 
abdominal and cervical tenderness inform the clinician to rule out 
the ectopic pregnancy. In only 30 percent of patients, the clinical 
presentations were present but the signs and symptoms were not-
specific. Before 1970, more than 80 percent of extra uterine 
pregnancies were diagnosed after the tubal rupture and 50 percent 
were presenting with hypovolemic shock 4, 5. 
 The very first pregnancy that occurred after in-vitro 
fertilization was an extra uterine pregnancy6. The ratio of scar 
pregnancy increases with the increasing rate of caesarian section7, 

8, 9. The extra-uterine ectopic pregnancies increased with the use 
of IUCDs in women who become pregnant 10.  
 The Beta-hCG test and ultrasound testimg are not exclusive. 
The diagnosis of an intra - uterine gestational and yolk sac during 
an ultra-sound is important for the diagnosis of a normal intra-
uterine pregnancy, which is possible when beta-hCG levels are 
between 1,500 and 2,500 mIU / mL11. Early diagnostic methods 
that ultrasound is only necessary in condition of high level Beta-
hCG and a specific threshold widely recognised the dependence of 
sonography on the higher level of Beta-hCG to diagnose normal 
intra-uterine pregnancy12. These methods were predicated on the 
idea that detecting an ectopic pregnancy required demonstrating 

the absence of an intrauterine pregnancy when one should be 
present. But in extra-uterine ectopic pregnancies, trans- vaginal 
ultrasonography can identify free intra- peritoneal fluid or dnexal 
masses. The sensitivity of these findings is less reliant on level 
of beta-hCG as compared to the typical intra-uterine pregnancy13. 
In female, who have abdominal pain, positive urine pregnancy 
tests, and vaginal bleeding, the transvaginal ultrasonography is 
advised as the initial diagnostic technique14. 

MATERIALS AND METHODS 
This case-control study was conducted at the Shireen Ultrasound 
Clinic Peshawar, KPK in Pakistan while recruiting enrolled 80 
pregnant women aged 18 to 45 years (40 normal intrauterine and 
40 extra-uterine ectopic pregnancies) in the first trimester, from 
November 2021 to June 2022. The study was approved by the 
Ethical Review Committee of the University of Lahore. The 
procedure was briefly explained to the patients. The patients were 
also briefed about the exposure and the TVS transducer insertion 
and assured of their privacy. Informed written consent was 
obtained from all the participants. Transvaginal Sonography was 
carried out for all the patients during this period to detect vascular 
changes in the uterine artery in ectopic and normal intrauterine 
pregnancies. All pathological pregnancies were excluded. 
Ultrasonography was performed, using Toshiba Nemio 20 (Xario 
Prime with frequency range 7-14 MHz TVS probe). Patients were 
positioned in a lithotomy position and a TVS transducer was 
inserted. During the examination, The AIUM guidelines were 
followed. The privacy of the patient was prioritized during the 
sonographic examination. The pelvic study was conducted with 
real-time Sonography. Uterus was evaluated in the long and short 
axis view as shown in Figures 1 to 2. 
 The Following parameters were studied in each case  

• Sonographic data regarding the Size and echogenicity of the 
uterus and endometrial thickness were obtained with Gray Scale   

• Normal first-trimester pregnancy parameters were calculated 
like gestational sac diameter and crown-rump length. (Figure 1) 
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• The bilateral uterine artery indices like RI and PI were 
obtained in each case by using Doppler Sonography. (Figures 1 to 
2)   
 Data were evaluated with the help of Statistical Package for 
the Social Sciences (SPSS) software (SPSS 24, IBM, Armonk, NY, 
United States of America). The mean, standard deviation, and 
range are used to describe descriptive data. The RI and PI of the 
uterine arteries were compared in normal intrauterine and extra-
uterine ectopic pregnancy. 
 

RESULTS 
In this study, the results indicate that the mean endometrial 
thickness was low in ectopic pregnancy than in normal pregnancy. 
Of the 40 women in the ectopic pregnancies, the mean gestational 
age was 7±1 weeks, and presented with pelvic pain and vaginal 
bleeding. Of the 40 women in normal pregnancies, the mean 
gestational age was 6±1week. There was a significant difference 
between the uterine artery RI of normal intrauterine and ectopic 
pregnancies. But the PI of the uterine artery in normal intrauterine 
pregnancies was not significantly different from the uterine artery 
PI of ectopic pregnancies, detail is given in Table 1. 
 

Table 1: Group Statistics of RI and PI in Right U-A and Left U-A in ectopic and normal early pregnancy 

Parameters Ectopic cases (n=40)  Control group (n=40)  P –value T-test  

 Mean Std. deviation Mean Std. deviation   

Right U-A RI 0.73 0.08 0.53 0.10 0.006 8.04 

Right U-A PI 2.79 0.75 2.35 0.71 0.50 0.44 

Left U-A RI 0.78 0.07 0.52 0.10 0.00 86.74 

Left U-A PI 2.71 0.84 2.39 0.85 0.74 0.11 

 

 
Figure 1: A 35 years old female patient presenting with 45 days of amenorrhea. (a) A transvaginal longitudinal greyscale image shows an enlarged uterus 
containing an active CRL (appointed by an arrow) corresponding to a gestational age of 7 weeks. (b) Transvaginal Doppler image shows left uterine artery 
confirmed by color Doppler and power Doppler shows RI=0.54 and PI=2.37. 

 

 
Figure 2: Left tubal pregnancy at 6 weeks of gestation. A 36 years old female presented with pelvic pain, vaginal bleeding, and 45 days of amenorrhea and was 
positive for the urine pregnancy test. (a) The Grey scale image shows normal size uterus with normal endometrium. A gestational sac is seen in the left fallopian 
tube with no embryonic pole (Appointed by an arrow) (b) Transvaginal Doppler image shows the left uterine artery spectrum obtained by power Doppler shows 
the indices RI= 0.78 and PI=2.72.   

 

DISCUSSION 
Our study was designed to compare trans-vaginal sonographic 
Doppler indices of the uterine artery in normal intrauterine 
pregnancies and extrauterine ectopic pregnancies confirmed by 
maternal serum beta-hCG. Based on diagnostic performance and 
it was a case-control study. Data were evaluated and analyzed 
statistically by SPSS version 24.0. Entirely comprised patients 
were queried concerning variables such as size and echogenicity 
of the uterus, early pregnancy, and ectopic pregnancy were noted 
by grayscale and uterine artery was obtained with both greyscale 
and Doppler, the pattern of blood flow, Resistive index (RI), and 

Pulsatility index (PI) were obtained by pulsed Doppler. Data of 80 
patients were included in this study 40 cases of intrauterine 
pregnancies and 40 cases of extrauterine ectopic pregnancies 
confirmed by maternal serum beta HCG. 
 In 201615 a study was conducted in Iran which states that the 
mean value of endometrial thickness was less in ectopic 
pregnancy than in normal early pregnancy similarly our study also 
reported thin endometrium in ectopic cases. 
 In a case-control study Laser JN, their study concluded that 
extra uterine conception was reported with vaginal bleeding and 
abdominal pain16. Of the patients in the current study diagnosed 
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with extra-uterine ectopic pregnancies (50%) presented with the 
above-mentioned symptoms. 
 Condous Get.AL,17 in his study concluded that for ectopic 
pregnancy the most occurring trans-vaginal sign was Blob sign 
(57%), (13.2%) embryo cardiac activity, and (20%) adnexal 
masses with 2 heterotopic cases were noticed. Similarly, Saulat 
Sarfaraz, 18 conducted a study in Lahore, they reported in their 
study that the most common sign of ectopic pregnancy is the 
adnexal mass (84%) Similarly in our study the most common sign 
of ectopic pregnancy was adnexal mass (90%).  Thus, the results 
of our study are comparable with Saulat Sarfaraz study but not 
with the Condous Get AL study. 
 A study reported by Jurkovic et al.19 that the mean RI of the 
uterine artery in normal early pregnancy was reduced with 
increasing gestation age However in extra uterine conception 
these indices remained unchanged with increasing Gestation age. 
 In a study conducted by Wang et al, 20 in 2010, the mean RI 
of the uterine artery in pregnant women was 0.8±0.1 and also 
0.8±0.1 in ectopic cases and 0.8±0.1 in normal cases. It means 
that there was no change noted in all the above-mentioned three 
groups. Güzelet al.21 published in 2015 in their study that there is 
no significant difference in mean RI of the uterine artery in 
pregnant and non-pregnant women similarly Kim et al.22 in 2015 
Found in their study that there is no significant difference in mean 
RI of the uterine artery in pregnant and non-pregnant women. 
From the above-mentioned studies, we found that there is no 
significant difference in the mean RI of the uterine artery between 
pregnant and non-pregnant women. 
 Another study conducted by Kurjack et al.23 that the mean 
value of RI in the Right Uterine artery was 0.84±0.06 and in the left 
uterine artery was 0.86±0.06 in normal early conceptions. In 
201524 in another study, it was found that the mean Doppler indices 
of the uterine artery are significantly low in pregnancy cases as 
compared to non-pregnant women. Ivanovski et al.25 investigated 
in their study that the Doppler indices of the uterine artery were 
significantly high in non-pregnant cases as compared to a 
pregnant group, therefore results of the above studies supported 
one another. 
 In 2016 study reported which is stated as the mean RI of the 
uterine artery was 0.64±0.058 in extra uterine pregnancy and 
0.42±0.059 in normal early pregnancy so that uterine artery RI in 
ectopic pregnancy was less than normal early pregnancy 
(p<o.oo1)16. In our study mean value of the RI of the right uterine 
artery was 0.73± 0.01 and of the left uterine artery was 0.78± 0.14 
in an extra uterine ectopic pregnancy (Figure 2). The mean RI of 
the right uterine artery is 0.53± 0.10 and of the left uterine artery is 
0.52±0.07 in normal early pregnancy (Figure 1) therefore the mean 
RI of the right uterine artery (p<0.005) and left uterine artery 
(p<0.005) is significantly high in ectopic pregnancy than normal 
early pregnancy (Table 1). The mean RI of the right and left uterine 
artery is a bit higher than the mean RI reported in the above study 
because of inter-observer and technical variability among the 
hardware and software of different devices in different centers. The 
compression of results of different centers could not be the same 
but the conclusion of our results is supported by the above-
mentioned studies that the mean RI of the uterine artery in extra-
uterine ectopic pregnancy is higher than the normal intrauterine 
pregnancy. 
 

CONCLUSION 
The resistivity index of uterine arteries is significantly high in extra-
uterine pregnancy than in normal intrauterine pregnancy.  But 
there was no significant change in the PI of normal intrauterine and 
ectopic pregnancies. 
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