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A B S T R A C T

Objective(s):: Ectopic pregnancy is where a pregnancy develops in an abnormal location. The incidence of ectopic 
pregnancy in Ireland is approximately 14.8 per 1,000 maternities. Most occur within the fallopian tube and 
untreated may result in serious morbidity with complications including blood transfusion, visceral injury at 
surgery and death. Ectopic pregnancy remains the leading cause of death worldwide in the first trimester of 
pregnancy. We aimed to examine the diagnosis and management of tubal ectopic pregnancy in a large tertiary 
maternity hospital.
Study Design:: This was a retrospective review of individuals treated for tubal ectopic pregnancy from 2017 to 
2022. Records were identified from local databases. Anonymised data on risk-factors, symptoms and manage
ment was collected. Data were transcribed from electronic healthcare records and descriptive analyses 
performed.
Results: Of the 471 records identified; 20 were excluded as they were non-tubal ectopic pregnancies. Primary 
management employed was conservative (99/451, 22 %), medical (113/451, 25 %) and surgical (239/451, 53 
%). Surgery was performed in 62.7 % (283/451) cases, including those who started in one treatment pathway but 
changed to surgical management. Most surgeries were performed in a co-located general hospital theatre (89.3 
%), with 54.4 % undertaken out-of-hours. Laparoscopy was the commonest surgical approach (96.4 %) and 
salpingectomy the most prevalent procedure (99.3 %). Emergency surgical intervention, due to haemodynamic 
instability and/or suspected rupture, was required in 21.9% (62/283). Only 11.7% (33/283) of those managed 
surgically experienced adverse outcomes, with blood transfusion and high dependency unit admission the most 
common. A small proportion (10%) of individuals were provided with pregnancy loss information (including 
resources and support services available), highlighting the importance of recognising ectopic pregnancy as a 
pregnancy loss and not just a gynaecological emergency.
Conclusion(s):: In this large series, most tubal ectopic pregnancies had surgical laparoscopic management, but 
this was outside normal working hours and in a co-located general hospital. Management of tubal ectopic 
pregnancy was safe with minimal adverse outcomes.

Introduction

The term ‘normally sited pregnancy’ refers to a pregnancy located 
within the uterine cavity while ‘ectopic pregnancy’ describes a preg
nancy in an abnormal location. Ectopic pregnancies can be described as 
uterine or extra-uterine. Uterine ectopic pregnancies include scar, 

cervical and intramural pregnancies, while extra-uterine pregnancies 
include tubal, ovarian and abdominal pregnancies [1].

Ectopic pregnancy (EP)1 is one of the most serious complications of 
early pregnancy [2]. It is associated with numerous adverse outcomes 
including, but not limited to, haemorrhage requiring blood transfusion, 
visceral injury at the time of surgery and maternal death [3]. EP remains 
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the leading cause of death in the first trimester of pregnancy worldwide 
[4]. A recent publication in the United Kingdom (UK) demonstrated that 
delayed diagnosis of EP poses a significant risk to patients and may be 
fatal [5]. This publication noted that of the 12 maternal deaths in early 
pregnancy in the UK and Ireland from 2009 to 2014, nine were related to 
EP [5,6]. The rate of EP in Ireland in 2012 was 14.8 per 1,000 mater
nities [7], while the overall incidence of hospitalisations for EP from 
2005 to 2016 was 15.1 per 1,000 deliveries [3]. This is in keeping with 
earlier work published in the UK (2013), which demonstrated an EP 
incidence of 11 to 20 per 1,000 live births [5].

Most ectopic pregnancies occur within the fallopian tube and can be 
further classified dependent on their location; ampullary (70 %), isthmic 
(12 %) or interstitial (2.4 %), [1,8,9]. Management of tubal ectopic 
pregnancy (TEP)2 may be expectant, medical or surgical dependent on 
various clinical factors [2,7,10]. Expectant management is an option in 
haemodynamically stable individuals with small TEP and decreasing 
β-hCG with success rates in the region of 80 % provided that the initial 
β-hCG is < 1000 IU/L [7]. Medical management, with systemic 
administration of methotrexate, is an option in haemodynamically sta
ble individuals with small TEP and β-hCG < 5000 IU/L [2,7]. Success 
rates for medical management have been reported as 79.3 % [11,12].

Surgical management is recommended in individuals with haemo
dynamic compromise, β-hCG > 5000 IU/L, TEP > 35 mm in size, or if 
fetal heart pulsation is present [7]. Laparoscopic approach is preferred 
however laparotomy may be unavoidable in emergent scenarios [7]. 
Complications may include visceral injury, vascular injury, haemor
rhage or death [13,14]. This study aimed to identify and review the 
diagnosis and management of TEP in a single tertiary maternity unit in 
Ireland, examining and identifying possible adverse outcomes associ
ated and areas for improvement.

Methods

This was a retrospective review of electronic healthcare records of 
individuals treated for TEP in a large maternity unit. Eligible cases were 
identified using a local register of EP. The EP register was cross checked 
against the theatre logbook, the pharmacy methotrexate administration 
register as well as the gynaecology ward admission records to ensure a 
high degree of concordance and case ascertainment. All cases of TEP 
diagnosed at ultrasound and/or during surgery and treated in the unit 
between January 2017 and December 2022 were included. Exclusion 
criteria included non-tubal ectopic pregnancy or pregnancy of unknown 
location, and where records were incomplete. Cases diagnosed with TEP 
during May 2021 were excluded as data were incomplete due to a cyber- 
attack that impacted electronic healthcare records [15]. Electronic 
healthcare records of eligible cases were reviewed and relevant anony
mised clinical data on the diagnosis and management of the tubal 
ectopic pregnancy was extracted and transcribed to a password 
encrypted excel file for analysis. Clinical documentation including ul
trasound reports, surgical records and medication administration his
tory were all examined.

The maternity hospital in which this review was conducted is co- 
located with a general hospital with access to all emergency gynaecol
ogy theatre facilities located in the general hospital. The maternity 
hospital has an active pregnancy loss service comprising of consultant 
obstetrician-gynaecologists, non-consultant hospital doctors and 
bereavement and loss midwifery staff.

Outcome measures
A data collection tool was developed, in MS Excel, to ensure stand

ardisation of the data recorded. This tool was informed by national and 
international guidelines for management of tubal ectopic pregnancy 
[7,16] and the National Standards for Bereavement Care Following 

Pregnancy Loss and Perinatal Death and work of the National Care 
Experience Programme [17,18]. Data points for collection were agreed 
upon by the authors (DS, SL, KOD & DHR) and are fully outlined in 
Table 1. For the purpose of this study, elective surgical intervention 
referred to surgery performed at a time that was convenient for opera
tors, while emergency surgical intervention refers to surgery performed 
due to clinical urgency.

Statistical analyses

Descriptive analyses on the characteristics of individuals with TEP, 
the diagnosis and the care provided were performed in both Microsoft 
Excel and SPSS. Chi-square analyses was performed to compare timing 
(weekend and 8 h00-17 h00 or different schedule) of elective and 
emergency surgeries. Additionally, T-test allowed comparing the mean 
blood loss occurring in each type of surgery. Further analyses by man
agement type (conservative, medical or surgical) was also completed.

Ethical approval
Ethical approval was granted by Clinical Research Ethics Committee 

of the Cork Teaching Hospitals (CREC) (Ref.: ECM 4 (r) 20/06/2023).

Table 1 
Data Points & Outcome Measures.

Patient Demographics Age
Parity
Previous caesarean section
Previous miscarriage
Previous evacuation of retained products of 
conception
Previous termination of pregnancy

Risk factors for ectopic 
pregnancy

Risk factor(s) present
Assisted reproductive therapy
Smoking status
Previous ectopic pregnancy
Intrauterine device in-situ

Diagnosis of ectopic 
pregnancy

Referral source to the early pregnancy unit
Diagnosis of ectopic pregnancy on ultrasound when 
first suspected
Symptoms at diagnosis
Number of early pregnancy unit reviews prior to 
diagnosis
Staff grade diagnosing ectopic pregnancy
β-hCG at diagnosis
Ultrasound findings at time of diagnosis

Management of ectopic 
pregnancy

Most senior staff grade involved in decision making 
regarding management
Documented discussion of treatment options
Documented written information provided to 
individual
Primary management option employed
Change to another management pathway
If surgical management employed –
Location surgery performed
Grade of staff performing surgery
Consultant present at surgery
Surgical approach
Surgical procedure
Estimated blood loss at surgery

Adverse Outcomes Red cell transfusion required
Massive obstetric haemorrhage
Conversion to laparotomy
High dependency unit admission
Intensive care unit admission

Follow-up of ectopic 
pregnancy

Documented bereavement information provided
Documented discharge summary in electronic 
healthcare record
Relevant information (including diagnosis and 
management) within discharge summary
Documented record of follow-up (virtual or face-to- 
face)2 TEP: tubal ectopic pregnancy3 EPU: early pregnancy unit.
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Results

Of the 471 EP identified from hospital records (2017–2022) 20 were 
excluded as they were non-tubal, hence a total of 451 cases were 
included for final analysis.

Demographics
Demographics and risk factors for EP are shown in Table 2. Over half 

of individuals included in this review were multiparous (54.9 %) with 
over a third of these having had a prior caesarean section (35.8 %). Risk 
factors for EP were reported in 27.8 % (n = 126), however smoking 
status was found to be poorly documented so this may not be an accurate 
representation. Previous EP was the most prevalent risk factor (13.5 %) 
followed by assisted reproductive therapy (7.3 %). The most common 
source of referral to the Early Pregnancy Unit (EPU)3 was the emergency 
department, comprising 55 % of all referrals.

Diagnosis of ectopic pregnancy
Diagnosis of TEP was made on initial ultrasound in 72.1 % of cases 

(n = 264), with 27.3 % requiring more than one ultrasound evaluation 
prior to diagnosis (Table 3). Approximately one quarter of individuals 
were asymptomatic at the time of diagnosis (25.3 %), with abdominal/ 
pelvic pain (32.4 %) and pain and bleeding (26.4 %) being the most 
common symptoms. Most individuals were seen in the emergency 
department prior to diagnosis (78.5 %), with 66.5 % having one emer
gency department visit and 12 % having 2 or more visits. Of those who 
attended the emergency department (n = 354), 58.2 % attended out of 
hours (1700 h-0800 h). The diagnosis of EP was predominantly made in 
the EPU (78.7 %) and by a midwife sonographer (84.7 %).

Ectopic pregnancy information
The median β-hCG at diagnosis of TEP was 1461 IU (range 1 – 

192018 IU). An ultrasonographic description of the TEP at the time of 
diagnosis is shown in Table 4.

Management of tubal ectopic pregnancy
Most individuals were in the EPU (40.4 %) or inpatient gynaecology 

ward (in the maternity hospital) (38.3 %) at the time of management 
decision. The mode of management was discussed with a Consultant 
Obstetrician/Gynaecologist in 87.2 % of cases. A documented discussion 
of management options with the individual was noted in 53.8 % cases, 
while documentation regarding the side effects of methotrexate was 
noted in 18.3 % and surgical risks in 26.2 %. The individual’s preferred 
management option was documented in 26.0 % of cases. Primary 
management employed was conservative (21.6 %), medical (26.5 %) 
and surgical (51.9 %), with 68 individuals subsequently moving to a new 
management pathway (15.1 %).

Table 2 
Sociodemographic information of individuals with a diagnosis of tubal ectopic 
pregnancy in the maternity hospital (N = 451).

Sociodemographic characteristics n (%)

Age (years) Range: 18–46 years
Median: 34 years

Parity
Multiparous 254 (56.3 %)
Previous Caesarean Section 93 (20.1 %)
Previous Miscarriage 132 (29.5 %)
Previous ERPC 16 (12.1 %)
Previous TOP 15 (3.2 %)
Risk factors present for ectopic pregnancy ​
Assisted reproductive therapy 33 (7.3 %)
Current smoker* ​

Yes 14 (3.1 %)
No 49 (10.9 %)
Not documented 388 (86 %)

Previous ectopic pregnancy 61 (13.5 %)
Intrauterine device in-situ 18 (4 %)
Referral source to Early Pregnancy Unit ​
Emergency Department of Maternity Unit 248 (55 %)
General Practitioner 113 (25.1 %)
External ultrasound facility 16 (3.6 %)
Other 10 (2.2 %)
Self-referral 2 (0.4 %)
Not referred** 62 (13.7 %)

ERPC: evacuation of retained products of conception. TOP: termination of 
pregnancy.

* Only n = 63, had smoking status documented, n = 388 (86 %) had no 
documented information on smoking status.

** Those not referred to EPU were seen in the emergency department of the 
maternity hospital, fetal assessment unit (scanning department, generally for 
those greater than 12 weeks gestation) or patients requiring immediate surgical 
intervention

Table 3 
Description of the diagnosis of tubal ectopic pregnancies (2017–2022).

n (%)

Diagnosis of Ectopic Pregnancy on initial ultrasound ​
Yes 327 (72.5 %)
No 122 (27.1)
No ultrasound performed* 2 (0.4 %)
Symptoms present at time of diagnosis of ectopic 

pregnancy
​

Asymptomatic 114 (25.3 %)
Abdominal/pelvic pain 146 (32.4 %)
Vaginal bleeding 78 (17.3 %)
Pain and bleeding 111 (24.6 %)
Haemodynamic instability 2 (0.4 %)
Number of emergency department reviews prior to 

diagnosis of ectopic pregnancy
​

0 97 (21.5 %)
1 300 (66.5 %)
≥2 54 (12 %)
Time of day of presentation if attended emergency 

department
(N = 354)

Weekday (08:00 to 17:00) 148 (41.8 %)
Weeknight (17:00 to 08:00) 110 (31.1 %)
Weekend day (08:00 to 17:00) 54 (15.3 %)
Weekend night (17:00 to 08:00) 42 (11.9 %) 

Number of early pregnancy assessment unit reviews 
prior to diagnosis of tubal ectopic pregnancy

​

0 75 (16.6 %)
1 250 (55.4 %)
≥2 126 (27.9 %)
Gestational age at time of diagnosis of tubal ectopic 

pregnancy** (Weeks + days)
Range: 1+4 to 12+3 

(weeks)
Duration (days) from first presentation/first review to 

diagnosis of tubal ectopic pregnancy
Range: 0 – 25 (days)
Median: 2 (days)

Location of patient at time of diagnosis of tubal ectopic 
pregnancy

​

Early pregnancy assessment unit 355 (78.7 %)
Emergency Department (Maternity Hospital) 47 (10.4 %)
Inpatient ward (Maternity Hospital) 5 (1.1 %)
Other 42 (9.8 %)
Staff grade diagnosing tubal ectopic pregnancy ​
Midwife sonographer 382 (84.7 %)
Non-consultant hospital doctor (Obstetrics & Gynaecology) 48 (10.6 %)
Consultant (Obstetrics & Gynaecology) 20 (4.4 %)
Other 1 (0.2 %)
Time at diagnosis of tubal ectopic pregnancy ​
Daytime working hours (08:00 to 17:00) 395 (87.6 %)

* Clinically unstable patients requiring immediate surgical intervention
** Gestation at diagnosis documented in n = 437 cases (97 %). Gestation based 

on last menstrual period (LMP) if documented, however if no LMP documented, 
gestational age derived from ultrasound findings.

3 EPU: early pregnancy unit.
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Ectopic information based on primary management group (Conservative, 
Medical, Surgical)

Median β-hCG was 516 IU, 1085 IU and 3516.5 IU in the primary 
conservative, primary medical and primary surgical group respectively. 
Half (50.5 %) of the conservative management cases required further 
intervention and /or second line management (Table 5).

Among all included individuals, a very small proportion (8.2 %), 
received bereavement information or a leaflet with pregnancy loss in
formation and supports. The majority of individuals (91.1 %) had a 
documented discharge summary in their medical record, with 62.1 % 
containing relevant information (including diagnosis and type of man
agement), and 70.1 % having documented follow-up with a clinician 
(either face-to-face or virtually) (Table 6).

Elective versus emergent surgical intervention
Overall surgical intervention was performed in 283 cases (62.7 %), 

with 78.1 % elective and 21.9 % emergent (Table 7). Most surgeries 
were performed in the co-located general hospital emergency theatre 
(89.3 %), with 54.4 % performed out of hours (1700–0800 h).

There was a statistically significant difference in the proportion of 
emergency surgeries carried out during the weekend (29 %) comparing 
to the proportion of elective surgeries (18 %; X2 (1, N = 284) = 4.332, p 
= 0.037). Similarly, the percentage of emergency surgeries performed 
out of hours (17 h00-08 h00; 79 %) was statistically significantly higher 
than the number elective surgeries (47 %; X2 (1, N = 284) = 4.332, p =
0.001). There was no statistically significant difference in the percentage 
of consultant presence at surgeries regardless of whether these were 
emergency or elective (p > 0.05).

Laparoscopy was the most common surgical approach (96.4 %), and 
salpingectomy the most common procedure (99.3 %). Only 10.2 % of 
those managed surgically experienced adverse outcomes, with blood 
transfusion and high dependency unit (HDU) admission the most prev
alent. Of those managed by elective surgical intervention, 0.5 % (1/221) 
required HDU admission, compared to 9.7 % (6/62) in the emergency 
surgical intervention group. Of all individuals admitted to the HDU, 
57.1 % (4/7) had surgical intervention performed out of hours. There 
was a statistically significant difference (t(56.6) = -7.37, p < 0.001) in 

the means of estimated blood-loss in emergency surgeries (M = 1027.0, 
SD = 767) compared to elective surgeries (M = 244.7, SD = 295). The 
small values in some of the cells for the remaining variables did not 
allow for further statistical analysis to be performed.

Discussion

This retrospective review describes the diagnosis and management of 
TEP in a large tertiary referral maternity unit over a six-year period. The 
individuals in this review were often asymptomatic, required multiple 
reviews prior to diagnosis of TEP and rarely presented with haemody
namic instability. It is noted that a large proportion of surgical cases 
were performed out-of-hours by on-call staff. Overall, diagnosis and 
management of TEP was within national and international standards 
with low numbers of adverse maternal outcomes [7,16].

There was variation from international guidelines within the con
servative and medically managed groups in this series. In the conser
vative management group, 21.2 % of cases had β-hCG at the time of 
diagnosis greater than recommended for conservative management 
(>1500 IU) [16]. Previous studies have reported reduced success and 
increased requirement for further management in the majority of TEP 
managed conservatively when initial β-hCG is > 3000 IU/L [19–21].

Three individuals in the medical management group had β-hCG 

Table 4 
Ectopic Pregnancy Information.

β-hCG at diagnosis of ectopic pregnancy n = 444*

Range 1 – 192,018 
(IU)

Median 1484 (IU)
Ultrasonographic location of tubal ectopic pregnancy ectopic 

pregnancy (based on ultrasound report) n = 428**

Ampullary 410 (95.8 %)
Isthmus 3 (0.7 %)
Interstitial 15 (3.5 %)
Ultrasonographic description of the tubal ectopic pregnancy n = 420***

Inhomogenous mass 296 (70.5 %)
Bagel sign/empty gestational sac 23 (5.5 %)
Gestational sac with contents 101 (24.2 %)

Yolk sac present+

101 (100 %)
Fetal pole present+ 73 (72.3 %)
Fetal heartbeat present+ 47 (46.5 %)

Maximum dimensions of ectopic pregnancy n = 399
Range 3 – 70 (mm)
Median

18 (mm)
Free fluid present on ultrasound at time of diagnosis n = 448

225 (50.2 %)

* Documented hCG at time of diagnosis of ectopic pregnancy available for n =
444.

** Of all tubal ectopic pregnancies (n = 451), n = 428 have a documented 
location of the ectopic pregnancy with the tube.

*** Data available for n = 420.
+ Data available for n = 417.

Table 5 
Details of management of Tubal Ectopic Pregnancy (n = 451).

n (%)

Location of patient at time of decision of mode of 
management

​

Early pregnancy assessment unit 174 (38.6 %)
Emergency department – Maternity Hospital 90 (20 %)
Inpatient ward – Maternity Hospital 181 (40.1 %)
Emergency department – Co-located General Hospital 4 (0.9 %)
General maternity ultrasound department 2 (0.4 %)
Most senior grade of staff involved in decision making on 

mode of management
​

Senior house officer 2 (0.4 %)
Junior Registrar 4 (0.9 %)
Specialist Registrar 51 (11.3 %)
Consultant 394 (87.4 %)
Documented discussion of management options in chart 237 (52.5 %)
Documentation of impact of methotrexate choice recorded in 

charts
76 (16.9 %)

Documentation of risks of surgical procedure recorded in charts 109 (24.2 %)
Patient preferred management option documented in chart 114 (25.3 %)
Documented written information provided to patient 

regarding management options for ectopic pregnancy 
22 (4.9 %)

Primary management option employed ​
Conservative 99 (22 %)
Medical 113 (25 %)
Surgical 239 (53 %)
Change to another management pathway required 68 (15.1 %)
Conservative to medical* 21 (21.2 %)
Conservative to elective surgical* 22 (22.2 %)
Conservative to emergent surgical* 6 (6.1 %)
Medical to elective surgical** 11 (9.7 %)
Medical to emergent surgical** 5 (4.4 %)
Surgical to medical*** 3 (1.2 %)
Rh Negative 47 (10.4 %)
Anti-D immunoglobulin received if surgically managed+ 31 (100 %)
Length of inpatient stay at diagnosis Range: 0 – 20 

(days)
Median: 2 (days)

* Percentage derived by comparing to number in primary conservative man
agement group.

** Percentage derived by comparing to number in primary medical manage
ment group.

*** Percentage derived by comparing to number in primary surgical man
agement group.

+ 31/31 surgically managed Rh negative individuals received anti-D 
immunoglobulin
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levels > 5000 IU/L and received methotrexate, contrary to current 
guidelines, as they were deemed poor surgical candidates [9,15]. Suc
cess of methotrexate for TEP correlates with β-hCG concentrations; up
wards of 87 % when β-hCG levels are 500–999 IU/L and 82 % between 
1000–1499 IU/L [22]. Considering the above, there is scope for 
improvement in both conservative and medical management care 
practices within the hospital. Education sessions on management of TEP 
and adherence to local policies and guidelines (based on both national 
and international literature) will help ensure optimal patient care 
[23,24].

Management of TEP in this study was not always discussed with 
consultants. A UK report demonstrated that patients in various 

Table 6 
Characteristics and details of care provided for ectopic pregnancies, according to 
primary management.

Primary 
Conservative 
Management 
(N ¼ 99) 

Primary 
Medical 
Management 
(N ¼ 113)

Primary 
Surgical 
Management 
(N ¼ 239)

β-hCG at time of 
diagnosis of ectopic 
pregnancy

​ ​ ​

Range 13 – 22,488 (IU) 27 – 18,469 
(IU)

1 – 192,018 
(IU)+

Median 516 (IU) 1085 (IU) 3516.5 (IU)+

Description of the 
ectopic pregnancy

​ ​ ​

Inhomogenous mass 87 (87.9 %) 98 (86.7 %) 111 (53.4 %)*
Bagel sign/empty 

gestational sac
5 (5.1 %) 5 (4.4 %) 13 (6.3 %)*

Gestational sac with 
contents

7 (7.1 %) 10 (8.8 %) 84 (40.4 %)*

Yolk sac present* 7 (7.1 %) 10 (8.8 %) 84 (41 %)**

Fetal pole present* 3 (3.0 %) 4 (3.5 %) 66 (32.2 %)**

Fetal heartbeat 
present*

2 (2.0 %) 2 (1.8 %) 43 (21 %)**

Maximum dimensions of ectopic pregnancy
Range 7 – 44 (mm) 3 – 41 (mm) 7 – 70 (mm)***

Median 16 (mm) 15 (mm) 20 (mm)***

Successful 
management of 
ectopic pregnancy 
without need for 
further medical 
intervention

50 (50.5 %) 89 (78.8 %) 236 (98.7 %)

Change to another 
management 
pathway required

49 (49.5 %) 16 (14.2 %) 3 (1.3 %)

Medical 21 (21.2 %) N/A 3 (1.3 %)
Elective surgical 22 (22.2 %) 11 (9.7 %) N/A
Emergency surgical 6 (6.1 %) 5 (4.4 %) N/A
Repeat dose of 

methotrexate 
required

− - 8 (7.1 %) − -

Bereavement 
Information

​ ​ ​

Documented given 
bereavement 
information/leaflet 

7 (7.1 %) 9 (8.0 %) 29 (12.1 %) 

Discharge summary ​ ​ ​
Documented discharge 

summary in chart
80 (80.8 %) 103 (91.2 %) 228 (95.4 %)

Correspondence sent to 
GP

80 (80.8 %) 101 (89.4 %) 226 (94.6 %)

Relevant information 
communicated to GP 

54 (54.5 %) 71 (62.8 %) 155 (64.9 %) 

Documented record of 
follow up

78 (78.8 %) 98 (86.7 %) 140 (58.6 %)

Seen in person in GOPD 12 (12.1 %) 8 (7.1 %) 106 (44.4 %)
Seen for virtual GOPD/ 

Phone follow up 
3 (3.0 %) 3 (2.7 %) 24 (10 %) 

Time from diagnosis 
of ectopic 
pregnancy to final 
discharge from 
service

n = 78 n = 81 n = 134

​ Range: 4 – 153 
(days)

Range: 11 – 180 
(days)

Range: 3 – 236 
(days)

Median: 29 
(days)

Median: 31.5 
(days)

Median: 47 
(days)

+ Data available for n = 232.
* Data available for n = 208.
** Data available for n = 205, more than one may be present.
*** Data available for n = 18.

Table 7 
Elective versus emergency surgical intervention.

Elective Surgical 
Intervention

Emergency Surgical 
Intervention

(78.1 %, N ¼ 221) (21.9 %, N ¼ 62)

Location of surgery ​ ​
Cork University Hospital* 195 (88.2 %) 58 (93.5 %)
Cork University Maternity Hospital 26 (11.8 %) 4 (6.5 %)
Surgery performed over 

weekend (Saturday/Sunday) a
40 (18.1 %) 19 (29 %)

Time of Surgery a ​ ​
0800–1700 116 (52.5 %) 13 (21 %)
1700–0800 105 (47.5 %) 49 (79 %)
Primary surgical approach ​ ​
Laparotomy 4 (1.8 %) 6 (9.7 %)
Laparoscopy 217 (98.2 %) 56 (90.3 %)
Conversion to Laparotomy required 5 (2.3 %) 3 (5.4 %)
Pregnancy tissue sent to 

histopathology for 
examination

217 (98.2 %) 61 (98.4 %)

Grade of staff (obstetrics & 
gynaecology) performing 
surgery

​ ​

Senior House Officer 0 (0 %) 0 (0 %)
Junior Registrar 0 (0 %) 0 (0 %)
Senior/Specialist Registrar 157 (71 %) 36 (58.1 %)
Consultant 64 (29 %) 26 (41.9 %)
Consultant present for surgeryb 184 (83.3 %) 52 (83.9 %)
Primary Surgical Procedure ​ ​
Salpingectomy 219 (99.1 %) 61 (98.4 %)
Salpingostomy 2 (0.9 %) 1 (1.6 %)
Estimated blood loss ​ ​

Range 0 – 1645(ml)** 30 – 3400(ml)***

Median 100 (ml) 950 (ml)
Mean c 244.7 (ml) 1027.0 (ml)

Red Blood Cell transfusion 
Required

2 (1 %) 19 (30.6 %)

1 unit 0 (0 %) 5 (26.3 %)
2 units 1 (0.5 %) 9 (47.4 %)
≥3 units 1 (0.5 %) 5 (26.3 %)
Intra-operative surgical 

complications 
1 (0.5 %) 2 (3.2 %)

Adverse Outcome ​ ​
Massive Obstetric Haemorrhage >

2.5L
0 (0 %) 2 (3.2 %)

Sepsis 0 (0 %) 0 (0 %)
HDU admission 1 (0.5 %) 6 (9.7 %)
ICU admission 0 (0 %) 0 (0 %)
Thromboembolic disease 0 (0 %) 0 (0 %)

Note: Tubal Ectopic, n = 451; Primary Surgical Management, n = 239; Primary 
and Secondary Surgical Management, n = 283.

a Statistically significant difference (Chi-square test; p < 0.05);
b No statistically significant difference (p > 0.05);
c Statistically significance difference in the means (t-Test; p < 0.001).
* Cork University Hospital: co-located general hospital with access to theatre 

facilities;
** Data available for n = 159;
*** Data available for n = 54.
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specialities, including obstetrics and gynaecology, have increased 
morbidity and mortality if there is a delay in involving consultants in 
their care or if they are treated in hospitals at weekends. The report 
concludes that consultant-delivered care has numerous benefits 
including rapid and appropriate decision making, benefits in the 
training of junior doctors and improved patient outcomes [25]. Staff 
dedicated to working in early pregnancy may reduce emergency surgical 
intervention for EP, reduce the number of laparotomies performed and 
increase the number of patients treated medically or conservatively 
[26]. Furthermore, senior clinicians experienced in early pregnancy may 
facilitate more doctors to be trained in laparoscopy (laparoscopic 
management of ectopic pregnancy), while other junior medical staff 
become trained in concepts of management of EP [26].

Similar to previous research in the UK [27], our findings show that 
surgical management was the most frequent mode of management for 
our TEP cohort. In our series, surgery was carried out by specialist 
registrars or consultants in all cases, regardless of whether the surgery 
was performed in an elective or emergent manner, as was the case in 
previous work published in the UK [28,29]. This points to a missed 
opportunity for training of more junior staff such as senior house officers 
and junior registrars. In cases where emergent surgical intervention was 
necessary it is understandable that the surgical intervention was per
formed by a senior clinician however, this accounts only for 21.9 % of 
cases. A Scottish study found that 47 % of consultants and 75 % of senior 
registrars reported competence in performing laparoscopic surgery for 
an EP unsupervised, while 29 % of consultants reported they did not 
have the skills to perform the surgery [30]. This highlights the need for 
training of junior levels of staff and strengthens the argument for a 
clinical lead in early pregnancy with the development of a dedicated EP 
team to provide this [26].

In our cohort most surgeries were performed in a co-located general 
hospital theatre (89.3 %), with over half of all surgeries (54.4 %) per
formed out-of-hours, regardless of whether it was elective or emergency 
surgical intervention. Additionally, the significantly higher number of 
emergency surgical intervention performed out of hours and over the 
weekend compared to elective surgical intervention was unsurprising. 
Those requiring surgical intervention often present with signs of TEP 
rupture and/or haemodynamic instability and frequently have some 
degree of haemoperitoneum at surgery, which contributes to the higher 
level of bloodloss reported in our findings Furthermore, emergency 
surgical intervention for TEP is often more complex than elective sur
gery due to the need for prompt surgical intervention and reduced visual 
field at the time of surgery due to haemorrhage.

Gaining access to the emergency general hospital theatre can be 
challenging, with limited availability these TEP surgeries must compete 
with other specialities for theatre time. A number of studies have 
demonstrated an increased mortality and morbidity associated with out- 
of-hours or weekend surgical care [31,32]. A recent guideline published 
in Ireland has recommended that hospitals are responsible for desig
nating appropriate surgical sites, deemed appropriate for the surgical 
intervention being performed [33]. As mentioned, this is not currently 
the practice in our unit where elective and emergency surgical inter
vention occurs in a co-located general hospital theatre. Potentially 
increased access to on-site services within our unit may reduce the 
number of surgeries performed out-of-hours and benefit patient care.

EP should be recognised and acknowledged as a pregnancy loss and 
the care provided should reflect that. From this series, it appears that 
only a small proportion of individuals were provided with pregnancy 
loss information during their interactions with staff. Previous research 
has demonstrated the psychological impact of EP [34,35]. A lack of 
bereavement care and follow-up after management of the EP was 
demonstrated in a previous Irish study, where detailed information 
regarding diagnosis and management also helped individuals’ 
emotional recovery [35]. Offering relevant and appropriate information 
on pregnancy loss management and supports should be the very mini
mum expectation alongside high quality bereavement care for 

individuals with EP.

Strengths and limitations
This large series of EP from a large tertiary- referral maternity hos

pital is one of few studies of this kind completed in the country.
The use of a local register (developed using ward, theatre and 

methotrexate registries) may pose a limitation for this series as there is 
potential for some cases of EP being missed. Cases managed conserva
tively/expectantly with a small adnexal mass and falling β-hCG are 
followed up with blood tests in the EPU and hence may not have been 
included in registers.

This review also relied on medical notes from electronic healthcare 
records. While these allow for more data availability, data collection can 
be hampered due to lack of recorded information. There is no stand
ardised proforma for management of EP leading to varying amounts of 
data being entered into the healthcare record. This can be plainly seen in 
the lack of documentation regarding smoking status of individuals 
diagnosed with TEP.

Conclusion

This retrospective review examined the diagnosis and management 
of TEP in a large maternity unit in Ireland. Management of TEP in this 
series was safe with minimal adverse outcomes, despite not always 
adhering to current management guidelines (both national and inter
national). Earlier diagnosis of TEP not only affords more management 
options but also allows for elective surgery rather than emergent. With 
updated guidelines for management of EP due for publication in Ireland, 
it is imperative these be implemented and adhered to in maternity units 
across the country. These guidelines should include standardised path
ways for the diagnosis and management of TEP to ensure good quality 
patient care. Considering surgical management of TEP is common, all 
staff working within the maternity setting should be familiar with and 
trained in the provision of this. This review highlights the need to 
manage and support individuals with EP as a pregnancy loss, despite 
being a gynaecological emergency.
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