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ABSTRACT 57 

58 

Objective: To estimate the incidence of caesarean scar pregnancy (CSP) and to 59 

describe the management outcomes associated with this condition 60 

61 

Design: A national cohort study using the UK Early Pregnancy Surveillance Service 62 

(UKEPSS).63 

64 

Setting: 86 participating Early Pregnancy Units.65 

66 

Population: All women diagnosed in the participating units with CSP between 67 

November 2013 and January 2015.  68 

69 

Methods: Cohort study of women identified through the UKEPSS monthly mailing 70 

system71 

72 

Main Outcome Measures: Incidence, clinical outcomes and complications.  73 

74 

Results: 102 cases of CSP were reported, with an estimated incidence of 1.5 per 75 

10,000 (95% CI 1.1 – 1.9) maternities. 76 

77 

Full outcome data were available for 92 women. Management was expectant in 21/92 78 

(23%), medical in 15/92 (16%), and surgical in 56/92 (61%). The success rates of 79 

expectant, medical, and surgical management were 43% (9/21), 46% (7/15) and 96% 80 

(54/56) respectively. The complication rates were 15/21 (71%) with expectant, 9/15 81 

(60%) with medical and 20/56 (36%) with surgical management. Discharge from care 82 

(median number of days) was 82 days (range 37-174) with expectant, 21 days (range 83 

10-31) with medical, and 11 days (range 4-49) with surgical management. 84 
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Conclusions: Surgical management appears to be associated with a high success 85 

rate, low complication rate and short post-treatment follow up.   86 

87 

Funding: This study received funding from the Association of Early Pregnancy Units. 88 

HH was funded by the Birmingham Women’s and Children’s Hospital R&D 89 

Springboard Fellowship.  90 

91 

Keywords: Caesarean, Ectopic, ‘Caesarean Scar Pregnancy’, ‘Placenta accreta’; 92 

cohort study93 

94 

Tweetable abstract: Surgery for CSP appears to be successful, with low complication 95 

rates and short post-treatment follow up 96 
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INTRODUCTION 113 
114 

A caesarean scar pregnancy (CSP) is a pregnancy which is partially or completely 115 

surrounded by myometrium and fibrous tissue of the scar of the prior lower uterine 116 

segment. The term CSP is usually used to describe first trimester pregnancies at the 117 

level of the internal os with evidence of myometrial involvement. It is generally 118 

becoming accepted that CSP is a precursor of abnormally adherent placenta in the 119 

second and third trimester of pregnancy.(1) Some authors have proposed that the term 120 

CSP should be used in the first trimester, early placenta accreta in the second and 121 

morbidly adherent placenta in the third trimester of pregnancy.(2)  122 

123 

The incidence of CSP is estimated to range from 1/1800 –1/2500 of all caesarean 124 

deliveries performed.(3-6) The number of reported cases has increased over recent 125 

years, possibly reflecting the rising number of caesareans performed and the more 126 

widespread use of transvaginal ultrasonography leading to the diagnosis being 127 

suspected in more cases.(7-11) 128 

129 

The exact cause of CSP is not well understood. Previous caesarean delivery, previous 130 

uterine surgery, multiparity, advanced maternal age and smoking are some of the 131 

predisposing factors that have been proposed in the literature. (15;16) Studies have 132 

shown that the risk of the caesarean scar healing poorly increases with the number of 133 

previous caesarean operations.(17) It has been suggested that after many caesareans 134 

deliveries the scar surface is increased, and the anterior uterine wall may be deficient 135 

due to fibrosis, poor vascularity, and impaired healing. Consequently the likelihood of 136 

implantation into such a scar is increased.(3)  137 

138 

The three main treatment options are expectant, medical or surgical. Women are 139 

counseled about the potential risk and benefits of the different options and are given 140 
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the choice to either continue with their pregnancy, to watch and wait or to terminate 141 

the pregnancy should it be ongoing. 142 

143 

There is currently limited knowledge about the risk factors for caesarean scar 144 

pregnancy, presenting features, diagnostic criteria and management options. (12) 145 

Furthermore, there is no agreement on the best management of caesarean scar 146 

pregnancies. This was highlighted by the recent RCOG/AEPU Green-top 147 

Guideline(13), which prioritised the need for research on the optimal management of 148 

caesarean scar pregnancy.   149 

150 

No population-wide studies of caesarean scar pregnancy have been previously 151 

undertaken. The aim of this study was to use the UK Early Pregnancy Surveillance 152 

Service (UKEPSS) platform to identify all women in the UK that were diagnosed with 153 

caesarean scar pregnancy. This study describes the cases, diagnosis, management 154 

and clinical outcomes. 155 

156 

METHODS157 

This was a national cohort study of women in the UK diagnosed with CSP conducted 158 

in 86 participating Early Pregnancy Units (EPU) from November 2013 to January 2015. 159 

A dedicated online data capture system was designed to facilitate data entry. Baseline 160 

data were recorded for age, ethnicity, smoking status at presentation, medical history, 161 

parity, and caesarean section history. A set of sonographic criteria was proposed in 162 

the study protocol by the study steering committee to aid the identification of CSP. This 163 

comprised the following four features; presence of gestational sac or placental tissue 164 

anteriorly at the level of the internal os; evidence of pregnancy invading into the 165 

myometrium; evidence of sustained peri-trophoblastic circulation on colour Doppler 166 

examination, characterised by high blood-flow velocity (over 20cm/sec) and low 167 
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impedance (PI<1) circulation, and negative sliding organ sign (inability to displace the 168 

gestational sac from its position using gentle pressure with a transvaginal probe).  169 

170 

The primary outcome was successful treatment following primary management. 171 

Success was defined as complete resolution of pregnancy without the need for further 172 

intervention following primary management. For instance, if a woman had surgical 173 

treatment as the primary management approach and on follow up she is found to have 174 

persistent products of conception for which further surgery is performed, this was 175 

considered as an additional intervention and failure of primary management. We also 176 

recorded complication rates and length of post-treatment follow up. The study 177 

outcomes were set by the UKEPSS CSP study steering committee.  The UKEPSS 178 

general methodology and this study were approved by the North Wales Research 179 

Ethics Committee (REC reference 13/WA/0318). Funding was received from the 180 

Association of Early Pregnancy Units and Birmingham Women’s and Children’s 181 

Foundation NHS Trust R&D Springboard Fellowship for this study.  182 

183 

Data collection184 

Cases were identified on a national basis through the monthly e-mailing of UKEPSS 185 

reminders. Clinicians were asked to report any woman diagnosed with caesarean scar 186 

pregnancy. The UKEPSS methodology has been described in detail elsewhere.(14) 187 

All data collected were anonymous.  188 

189 

Statistical analysis 190 

Incidence was calculated with 95% confidence intervals by using denominator data 191 

from the most recently available birth registration data as a proxy for the period 192 

between February 2014 and February 2015. Success and complication rates are 193 

provided for each treatment. 194 

195 
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Patient involvement 196 

This study question was prioritised by a nationally representative group of clinicians 197 

and patients as a joint UKEPSS initiative, which includes the Association of Early 198 

Pregnancy Units, the Miscarriage Association, the Ectopic Pregnancy Trust, the Early 199 

Pregnancy Clinical Studies Group, and was endorsed by the Royal College of 200 

Obstetricians and Gynaecologists. No patients were involved in setting the outcome 201 

measures, nor were they asked to advise on interpretation or writing up of results.  202 

203 

RESULTS 204 

Incidence  205 

Eighty-six hospitals with consultant-led EPU contributed data to UKEPSS during the 206 

study. A total of 102 cases were reported (Figure 1) through the UKEPSS platform 207 

between November 2013 and February 2015. We assessed the incidence of CSP over 208 

a 12 month period between 7th February 2014 and 6th February 2015. 58 cases of CSP 209 

were recorded during that period of time. The estimated number of maternities in the 210 

participating units was 390,361, giving an incidence of 1.5 per 10 000 maternities (95% 211 

CI, 1.1 – 1.9). Data outcomes were available for 92/102 (90%) of cases. Full treatment 212 

outcome data was available for 92 out of 102 (90%) reported cases, with a loss to 213 

follow up rate of 9.8%.  214 

215 

Diagnosis 216 

The mean maternal age at presentation was 35 years (SD ± 4.7; range 23-45). The 217 

mean gestational age (by sonographic measurement) at presentation was 9 weeks 218 

(range 6 – 18). The most common symptom at presentation (Table 1) was vaginal 219 

bleeding (44/92, 48%), followed by vaginal bleeding and pain (21/92, 23%), pain (9/92, 220 

10%) and the remaining women were asymptomatic (18/92, 20%). Of those that 221 

specified the severity of bleeding (n=30), 16 (53%) presented with bleeding reported 222 
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as less than a period, 6/30 (20%) with bleeding ‘like a period’, and 8 (27%) women 223 

bled ‘more than a period’.  224 

Ultrasonography was performed in 85/85 (100%) of women where investigation was 225 

reported; 83 (98%) women had a transvaginal ultrasound scan, and 2 (2%) had a 226 

transabdominal ultrasound scan.  227 

228 

Table 2 shows the frequency of reporting of each of the sonographic criteria proposed 229 

in the study protocol. In 50/85 (59%) of cases all 4 features were present; in 17/85 230 

(20%) 3 out of the 4 criteria were present; in 12/85 (14%) 2 of the 4 criteria were present 231 

and in 6/85 (7%) only 1 of the 4 criteria was present on scan.  232 

233 

Additional investigations 234 

24 women had serial hCG measurements, 8 women had MRI assessment, 8 women 235 

had 3D ultrasonography, and 4 women had diagnostic laparoscopy. Hysteroscopy was 236 

used in one case as a combined surgical approach with laparoscopy. None of the 237 

cases were investigated by CT scan. 238 

239 

Outcomes 240 

The treatment outcomes are presented in Table 3. Sixty one percent (56/92) of women 241 

presenting with CSP had surgical treatment as primary management of caesarean 242 

ectopic pregnancy. This was followed by expectant management (21/92, 23%) and 243 

medical management (15/92, 16%). There was no difference in the mean gestation in 244 

each group (8+4, 9+1 and 9 weeks for expectant, medical and surgical management 245 

respectively). 246 

247 

Expectant management 248 
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Twenty one (21/92, 23%) women opted for expectant management; the indication for 249 

expectant management was maternal request (10/21, 48%), uncertainty in diagnosis 250 

at presentation (5/21, 24%), and in 6/21 (29%) the reason was not reported.  251 

252 

Fetal cardiac activity was present in 9/21 (43%); of these, 2/9 (22%) pregnancies 253 

resolved spontaneously, 5/9 (56%) pregnancies progressed to livebirths, 1/9 (11%) 254 

required second line surgical treatment in the way of surgical evacuation of retained 255 

products of conception, and 1 woman (1/9, 11%) who had a heterotopic pregnancy 256 

and opted for expectant management presented at 17 weeks gestation in shock and 257 

underwent a hysterectomy for a ruptured uterus.  258 

259 

The remaining 12 cases were non-viable, of which; 5 resolved spontaneously following 260 

expectant management; 1 had second line medical treatment; and 6 had second line 261 

surgical treatment. 262 

263 

Medical management 264 

Methotrexate was used in all (15/15, 100%) cases treated by medical management. In 265 

14/15 women, methotrexate was given by the intramuscular route at a dose ranging 266 

from 50 – 110mg. In one case (1/15), methotrexate was administered directly into the 267 

gestational sac at a dose of 20mg.  2 women (2/15) had planned multi-dose 268 

methotrexate therapy; in the first case, a dose of 110mg IM was given with a further 269 

dose administered after 14 days, and in the second case 90 mg IM was administered 270 

on day 1 and on day 7.  271 

272 

Surgical management 273 

Primary 274 

Dilatation and curettage or suction curettage were the surgical approaches used in all 275 

women (56/56, 100%) who had planned primary surgical management. 52/56 (92%) 276 
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were performed under ultrasound guidance. In 46/56 (82%) cases additional 277 

haemostatic measures were used at the time of surgery, including misoprostol (38/46, 278 

83%), syntometrine (26/44, 56%), Shirodkar suture (19/46, 41%), and Foley catheter 279 

(7/46, 15%) insertion. 280 

One woman had an emergency admission with abdominal pain. A transvaginal scan 281 

suggested a viable CSP with possible breach of the scar. She underwent a diagnostic 282 

laparoscopy, which confirmed a scar pregnancy with uterine rupture. Due to 283 

uncontrollable haemorrhage a laparotomy and repair were performed. 284 

285 

Secondary 286 

Other surgical approaches were used in three cases as second line treatment; two 287 

were emergency procedures, and one was planned surgery.  288 

289 

One woman presented with sepsis following medical management of CSP at 13 weeks. 290 

She was treated with 90mg of methotrexate followed by a repeat dose one week later. 291 

She had persistent vaginal spotting and a scan showed a gestational sac with an 292 

embryo and absent fetal heart. She presented 6 weeks later with signs of sepsis. An 293 

ultrasound scan showed a fluid area around the site of the scar pregnancy. A 294 

laparotomy was performed which revealed abscess formation at the site of the scar 295 

pregnancy which was excised.    296 

297 

Another woman had a heterotopic pregnancy and opted for expectant management. 298 

She presented at 17/40 with shock and at laparotomy was found to have 299 

intraabdominal bleeding secondary to a ruptured uterus which was not possible to 300 

repair. She lost 3500ml blood and underwent a hysterectomy.  301 

302 

One woman was initially misdiagnosed as having an anembryonic pregnancy and had 303 

medical management of miscarriage. She underwent planned secondary surgical 304 
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management with a combined laparoscopic and hysteroscopic approach. A balloon 305 

was inserted and bilateral uterine artery embolisation was performed.  306 

307 

Treatment success 308 

The success rates of expectant, medical, and surgical management were 43%, 47% 309 

and 96% respectively.  310 

311 

Complications 312 

The rates of complications for expectant, medical and surgical management were 313 

15/21 (71%), 9/15 (60%) and 20/56 (36%) respectively. 314 

315 

Bleeding 316 

10/21 (48%) of women who had expectant management had bleeding. 4/15 (27%) of 317 

cases managed medically and 19/56 (34%) of women who underwent surgical 318 

management were reported to have bleeding as a complication. 319 

320 

Uterine artery embolisation (UAE) was performed in 3 cases. Two cases were initially 321 

misdiagnosed as failed pregnancies; one was treated with medical management of 322 

miscarriage and due to a persistent mass on scan found in the CS scar, a surgical 323 

approach with combined laparoscopy and hysteroscopy was taken and bilateral UAE 324 

was performed. The other had an emergency suction curettage and suffered a 2.5L 325 

blood loss, which was managed with 2 units of blood transfusion, UAE, and foley 326 

catheter insertion. The third case opted for expectant management and underwent an 327 

elective CS at 33 weeks, with subsequent major PPH, managed by bilateral UAE and 328 

necessitating caesarean hysterectomy.  329 

330 

Retained products of conception (RPOC) 331 
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The rate of RPOC following expectant, medical and surgical management was 7/21 332 

(33%), 9/15 (60%) and 2/56 (3.7%) respectively.  333 

334 

Infection 335 

Infection was reported in 3 cases (3/92, 3%), of which 2 (2/21, 10%) were in women 336 

who had expectant management, and 1 (1/15, 7%) was following medical treatment.  337 

338 

Collapse 339 

Nineteen percent (4/21) of women who had expectant management suffered a 340 

collapse. There was one case (1/56, 2%) of collapse in the surgical group, and none 341 

in the medical group. 342 

343 

Uterine scar rupture 344 

There were two cases of uterine scar rupture; one (1/21, 5%) occurred following 345 

expectant management. The other  (1/56, 2%) was an emergency presentation with 346 

scar rupture in a woman complaining of vaginal bleeding and pain; scar rupture was 347 

the indication for surgical management.   348 

349 

Hysterectomy 350 

Four women underwent an emergency hysterectomy, all of whom had expectant 351 

management (4/21, 19%). 352 

353 

Placenta accreta 354 

There were three cases of placenta accreta, all in women who opted for expectant 355 

management (3/21, 14%). 356 

357 

Live births 358 
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Five (5/21, 24%) live births resulted from women who opted for expectant management 359 

(Table S1). Three women had planned caesarean deliveries from 36 weeks gestation, 360 

and  two women presented with sepsis and underwent pre-term emergency caesarean 361 

deliveries. Three (3/5, 60%) pregnancies were complicated by placenta accreta; all 3 362 

required emergency hysterectomy (3/5, 60%) and 2 women (2/5, 40%) suffered major 363 

obstetric haemorrhage. 364 

365 

Follow-up 366 

The median length of follow-up for expectant management was 82 days (range 37-367 

174); 21 days (range 10 –31) for medical management; and 11 days (range 4-49) 368 

following surgical management.  369 

370 

DISCUSSION 371 

Main findings 372 

This study demonstrates the rarity of CSP, estimating the incidence in the UK to be 373 

1.5 per 10,000 maternities overall. This equates to one case every 2 years in a unit 374 

delivering 5000 women.  375 

376 

CSP was diagnosed as early as 6 weeks to as late as 18 weeks in our study. The most 377 

common presenting symptom is light painless vaginal bleeding (47%). Transvaginal 378 

ultrasonography is the first line diagnostic tool for CSP. The study found that, in the 379 

UK, surgical management is used more often than expectant or medical treatment and 380 

appears to be associated with a high success rate, low complication rate and short 381 

post-treatment follow up.   382 

383 

Strengths and limitations 384 

This is the first population-wide study of CSP to be performed in the UK. Data were 385 

reported to our study from 86 units across the UK. They include women from various 386 
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demographics who presented to their local hospitals and were diagnosed and 387 

managed according to local protocols.  As such, the study reflects a broad 388 

representation of national practice. Our incidence estimates appear to be lower than 389 

those quoted in previous studies (3,6), however these estimates were based on a small 390 

number of cases in tertiary referral centres.  The true prevalence of CSP is likely to be 391 

higher as some cases will end in the first trimester, either by miscarriage or termination, 392 

and go unreported and undiagnosed. (13)  393 

394 

There is currently no consensus on the diagnostic criteria for CSP. The criteria 395 

proposed in the UKEPSS study (provided in the methods section) has been previously 396 

published (3,14). Other published criteria include those proposed by Timor-Tritsch et 397 

al. (7), which consider the following ultrasound features diagnostic; an endometrial and 398 

endocervical canal devoid of a pregnancy; a placenta and/or gestational sac 399 

embedded in the hysterotomy scar; in early gestations, a triangular gestational sac that 400 

fills the niche of the scar; a thin (1–3 mm) or absent myometrial layer between the 401 

gestational sac and bladder; the presence of an embryonic/fetal pole and/or a yolk sac 402 

with or without heart activity; the presence of a prominent and at times rich vascular 403 

pattern at or in the area of a cesarean delivery scar; in the presence of positive human 404 

chorionic gonadotropin (hCG) levels.   405 

406 

The absence of a gold standard test for diagnosis is a key limitation. Current diagnostic 407 

criteria have not been validated and are derived from descriptive case series. In our 408 

study, 60% of submitted cases reported on all 4 sonographic features proposed in the 409 

UKEPSS study protocol. Doppler assessment for evidence of sustained 410 

peritrophoblastic circulation was used in 70% of cases. In the remaining 30%, Doppler 411 

assessment was either not performed or not reported, and this is of concern. Doppler 412 

assessment may help reduce false positive diagnosis. Reporting centres were invited 413 

to submit ultrasound images for review by an expert panel to confirm diagnosis, 414 
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however, few centres provided their images.  It is therefore possible that false positive 415 

cases may have been reported to our study. To minimise the risk of false-positive 416 

diagnosis, the RCOG/AEPU Green-top Guideline(13) has recommended that all non-417 

emergency cases of suspected scar pregnancy are referred to a regional centre to 418 

confirm the diagnosis. 419 

420 

Interpretation 421 

Timor-Tritsch et al. (2) provide evidence that the histological appearance of first-422 

trimester scar pregnancy resembles that of abnormally adherent placenta in the 423 

second trimester of pregnancy. This supports the long-held view that scar pregnancy 424 

may indeed be a precursor of placenta previa/accreta. There is a possibility that cases 425 

with a better outcome remain undiagnosed or unreported. Screening for scar 426 

pregnancy is considered controversial due to uncertainty regarding natural history, 427 

compliance and accuracy of diagnosis when ultrasound scans are carried out in 428 

centres with variable level of expertise. However, it needs further evaluation through a 429 

screening study for women with previous CS especially for those with multiple CS 430 

where the prevalence of the disease is higher. 431 

432 

Transcervical surgical evacuation performed under ultrasound guidance was the 433 

primary surgical approach in our study. Ultrasound guidance is believed to be vital to 434 

facilitate safe successful evacuation of the placental tissue, with less risk of perforation 435 

and  reduced surgical time.(18)  436 

437 

Traditionally methotrexate was a popular treatment due to the concerns about bleeding 438 

with surgical treatment.(19) Greater blood loss with surgical management is not 439 

unexpected due to the location of the CSP within the myometrial defect which has 440 

impaired contractility. In 82% of cases where a primary surgical approach was taken, 441 

additional haemostatic measures were used at the time of surgery, including 442 
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misoprostol, syntometrine, insertion of Shirodkar suture and Foley catheter. The 443 

method of insertion of a Shirodkar cervical suture has been previously described in the 444 

literature. (24) The effectiveness of a Shirodkar suture in securing haemostasis may 445 

be explained by a more effective tamponade of the implantation site achieved by the 446 

blood clot that forms within the scar defect. Bleeding into the uterine defect when the 447 

cervix is occluded by the suture ensures an even distribution of pressure on the 448 

defective myometrium. The use of oxytocic drugs induce strong contractions of the 449 

uterine fundus which further increase the pressure on the blood vessels at the 450 

implantation site and prevent retrograde bleeding into the abdominal cavity through 451 

the Fallopian tubes.  452 

453 

Methotrexate was administered in all women undergoing medical management in our 454 

study. Less than half of medically managed CSP were treated successfully with 455 

methotrexate, which is consistent with other study findings(20). Women wishing to 456 

have medical treatment should be informed of the high risk of failure (54%), and the 457 

likely need for further treatment with surgical management. This is because one of the 458 

main complications of medical management is retained products of conception (60% 459 

in our study).  460 

461 

The main difficulty in counselling women diagnosed with asymptomatic scar pregnancy 462 

is our lack of understanding of the natural history of the condition and our inability to 463 

predict the likely outcome. In cases of diagnostic uncertainty, conservative 464 

management may be considered in the first instance. Ross et al. (21) suggest that 465 

when a wanted pregnancy is found to be implanted in or on a CS scar very early in 466 

gestation, it may be preferable to wait until the placenta has begun to develop and the 467 

cord and its insertion site are visible before making a definitive diagnosis and 468 

recommending intervention.  469 

470 
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In our study, women who had expectant management had a 19% risk of hysterectomy; 471 

however where the CSP was viable, the risk of hysterectomy increased to 44%. 3/5 472 

(60%) women who had a live birth suffered severe complications including; massive 473 

obstetric haemorrhage, need for blood transfusion, caesarean hysterectomy, and in 474 

one case cardiac arrest. Two women (2/5, 40%) presented with sepsis; sepsis can 475 

complicate these pregnancies given the close proximity of the placenta to the vagina 476 

making it susceptible to ascending infections. These findings are in keeping with 477 

published studies, which consistently show that women with live CSP can have severe 478 

outcomes (3;7;9;15;19;22). There is a widely held view that given these risks, an active 479 

approach to treatment is justified.(23)  480 

481 

Conclusion 482 

Ultrasound guided surgical evacuation is a successful treatment with rapid resolution 483 

of pregnancy. Expectant management is associated with a high risk of morbidity, 484 

including the risk of hysterectomy due to morbidly adherent placenta. 485 

486 

Acknowledgements 487 

This study would not have been possible without the contribution and enthusiasm of 488 

the UKEPSS reporting units who notified cases and completed the data collection and 489 

surveillance forms. 490 

491 

Disclosure of interests 492 

None declared. 493 

494 

Contribution to Authorship 495 

HH designed the study, coded and interpreted the data and wrote the manuscript. MK 496 

designed the study and contributed to the writing of the manuscript. AT and IDG 497 

analysed the data and contributed to the writing of the manuscript. CB, CO, MS, RF, 498 



19

AH, PL, EE, MM, EM, JZ, FD, RS and JR designed the study, contributed data, and 499 

critically reviewed the manuscript. TB, AC and DJ designed the study, interpreted the 500 

data and contributed to the writing of the manuscript. 501 

502 

Details of Ethics Approval 503 

The UKEPSS general methodology and this study were approved by the North Wales 504 

Research Ethics Committee (REC reference 13/WA/0318) on 23/09/2013. 505 

506 

Funding 507 

Funding was received from the Association of Early Pregnancy Units for this study. HH 508 

was funded by the Birmingham Women’s and Children’s Foundation NHS Trust R&D 509 

Springboard Fellowship. 510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 



20

Reference List 527 
528 

 (1)  Timor-Tritsch IE, Monteagudo A, Cali G, Vintzileos A, Viscarello R, Al-Khan 529 
A, et al. Cesarean scar pregnancy is a precursor of morbidly adherent 530 
placenta. Ultrasound Obstet Gynecol 2014 Sep;44(3):346-53. 531 

 (2)  Timor-Tritsch IE, Monteagudo A, Cali G, Palacios-Jaraquemada JM, 532 
Maymon R, Arslan AA, et al. Cesarean scar pregnancy and early placenta 533 
accreta share common histology. Ultrasound Obstet Gynecol 2014 534 
Apr;43(4):383-95. 535 

 (3)  Jurkovic D, Hillaby K, Woelfer B, Lawrence A, Salim R, Elson CJ. First-536 
trimester diagnosis and management of pregnancies implanted into the 537 
lower uterine segment Cesarean section scar. Ultrasound Obstet Gynecol 538 
2003 Mar;21(3):220-7. 539 

 (4)  Jurkovic D, Hillaby K, Woelfer B, Lawrence A, Salim R, Elson CJ. Cesarean 540 
scar pregnancy. Ultrasound Obstet Gynecol 2003 Mar;21(3):310. 541 

 (5)  Rotas MA, Haberman S, Levgur M. Cesarean scar ectopic pregnancies: 542 
etiology, diagnosis, and management. Obstet Gynecol 2006 543 
Jun;107(6):1373-81. 544 

 (6)  Seow KM, Huang LW, Lin YH, Lin MY, Tsai YL, Hwang JL. Cesarean scar 545 
pregnancy: issues in management. Ultrasound Obstet Gynecol 2004 546 
Mar;23(3):247-53. 547 

 (7)  Timor-Tritsch IE, Monteagudo A. Unforeseen consequences of the 548 
increasing rate of cesarean deliveries: early placenta accreta and cesarean 549 
scar pregnancy. A review. Am J Obstet Gynecol 2012 Jul;207(1):14-29. 550 

 (8)  Gurel S, Sarikaya B, Gurel K, Akata D. Role of sonography in the diagnosis 551 
of ectopic pregnancy. J Clin Ultrasound 2007 Nov;35(9):509-17. 552 

 (9)  Maymon R, Halperin R, Mendlovic S, Schneider D, Vaknin Z, Herman A, et 553 
al. Ectopic pregnancies in Caesarean section scars: the 8 year experience 554 
of one medical centre. Hum Reprod 2004 Feb;19(2):278-84. 555 

 (10)  Rosen T. Placenta accreta and cesarean scar pregnancy: overlooked costs 556 
of the rising cesarean section rate. Clin Perinatol 2008 Sep;35(3):519-29, 557 
x. 558 

 (11)  Wang CB, Tseng CJ. Primary evacuation therapy for Cesarean scar 559 
pregnancy: three new cases and review. Ultrasound Obstet Gynecol 2006 560 
Feb;27(2):222-6. 561 

 (12)  Jurkovic D. Cesarean scar pregnancy and placenta accreta. Ultrasound 562 
Obstet Gynecol 2014 Apr;43(4):361-2. 563 

 (13)  Elson CJ, Salim R, Potdar N, Chetty M, Ross JA, Kirk EJ on behalf of the 564 
Royal College of Obstetricians and Gynaecologists. Diagnosis and 565 



21

Management of Ectopic Pregnancy: Green-top Guideline No. 21. BJOG 566 
2016 Dec;123(13):e15-e55. 567 

 (14)  Harb HM, Knight M, Jurkovic D, Bottomley C, Overton C, Shehmar M, et al. 568 
UKEPSS: The UK Early Pregnancy Surveillance Service for uncommon 569 
disorders of early pregnancy and acute gynaecology. Obstet Gynecol 2014 570 
Jul 1;16(3):226-7. 571 

 (15)  Ash A, Smith A, Maxwell D. Caesarean scar pregnancy. BJOG 2007 572 
Mar;114(3):253-63. 573 

 (16)  Fait G, Goyert G, Sundareson A, Pickens A, Jr. Intramural pregnancy with 574 
fetal survival: case history and discussion of etiologic factors. Obstet 575 
Gynecol 1987 Sep;70(3 Pt 2):472-4. 576 

 (17)  Ofili-Yebovi D, Ben-Nagi J, Sawyer E, Yazbek J, Lee C, Gonzalez J, et al. 577 
Deficient lower-segment Cesarean section scars: prevalence and risk 578 
factors. Ultrasound Obstet Gynecol 2008 Jan;31(1):72-7. 579 

 (18)  Jurkovic D, Knez J, Appiah A, Farahani L, Mavrelos D, Ross JA. Surgical 580 
treatment of Cesarean scar ectopic pregnancy: efficacy and safety of 581 
ultrasound-guided suction curettage. Ultrasound Obstet Gynecol 2016 582 
Apr;47(4):511-7. 583 

 (19)  Timor-Tritsch IE, Monteagudo A, Santos R, Tsymbal T, Pineda G, Arslan 584 
AA. The diagnosis, treatment, and follow-up of cesarean scar pregnancy. 585 
Am J Obstet Gynecol 2012 Jul;207(1):44-13. 586 

 (20)  Bij de Vaate AJ, Huirne JA, van der Slikke JH, Schats R, Brolmann HA. 587 
Medical treatment of cesarean scar pregnancy. J Minim Invasive Gynecol 588 
2010 Jan;17(1):133. 589 

 (21)  Zosmer N, Fuller J, Shaikh H, Johns J, Ross JA. Natural history of early first-590 
trimester pregnancies implanted in Cesarean scars. Ultrasound Obstet 591 
Gynecol 2015 Sep;46(3):367-75. 592 

 (22)  Ben NJ, Ofili-Yebovi D, Marsh M, Jurkovic D. First-trimester cesarean scar 593 
pregnancy evolving into placenta previa/accreta at term. J Ultrasound 594 
Med 2005 Nov;24(11):1569-73. 595 

 (23)  Timor-Tritsch IE, Khatib N, Monteagudo A, Ramos J, Berg R, Kovacs S. 596 
Cesarean scar pregnancies: experience of 60 cases. J Ultrasound Med 597 
2015 Apr;34(4):601-10. 598 

599 
 (24)    Jurkovic D, Ben-Nagi J, Ofilli-Yebovi D, Sawyer E, Helmy S, Yazbek J. 600 

Efficacy of Shirodkar cervical suture in securing hemostasis following 601 
surgical evacuation of Cesarean scar ectopic pregnancy. Ultrasound 602 
Obstet Gynecol 2007; 30: 95–100. 603 

604 
605 
606 


