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a b s t r a c t 

Objective: To document the use of Foley catheter as an alternative to osmotic dilators for cervical prepa- 

ration before second trimester dilation and evacuation at a tertiary setting in Ethiopia 

Methods: This is a retrospective case series conducted at St. Paul’s Hospital Millennium Medical College 

(Ethiopia) from April 1, 2021 to August 30, 2021. Forty-three cases of dilation and evacuation (D&E) in 

which overnight intra-cervical Foley catheter placement was used to prepare the cervix were reviewed. 

Data were analysed using SPSS version 23 and simple descriptive statistics were applied to analyze the 

clinical characteristics of study subjects and procedure outcomes. Percentages and frequencies were used 

to present the findings. 

Results: The calculated median gestational age was 21.4(17–24.2) weeks. Around 40%(17/43) of cases had 

cervical dilation of 3 to 4 cm, with another 33% (14/43) achieving cervical dilation of 1.5 to 2.5 cm. 

Additional dilation during the procedure was required only in 12 cases (28%) prior to D&E procedure. In 

36 cases (84%), the procedure was attended by family planning fellow. 

Conclusion: Cervical preparation using overnight Foley catheter before second-trimester D&E resulted in 

majority of the cases requiring no additional dilation immediately prior to D&E procedure. Where osmotic 

dilators are not available, Foley catheter can be an alternative method to prepare the cervix prior to D&E 

procedures. 

Implications: In the absence of osmotic dilators, Foley catheter can be used as an alternate, and readily 

available means of cervical preparation for second trimester D&E procedures 

© 2022 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

Abortion during the second trimester of pregnancy accounts for

0% to 15% of abortions performed worldwide [1,2] . Dilation and

vacuation (D&E) has become the preferred method of second-

rimester abortion for it’s relative saftey. In United States it ac-

ounts for 95% second trimester abortion procedures [3,4] . Com-

lications from D&E increase with advancing gestational age and

nclude cervical laceration (0.9%), infection (0.4%–2%), hemorrhage

up to 10 in 10 0 0), and uterine perforation (0.1–3 in 10 0 0) [5–7] .
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ervical preparation has been shown to decrease the risk associ-

ted with D&E. Although there is no standard approach to cervi-

al preparation, evidence-based options that are safe and effective

nclude misoprostol, mifepristone, osmotic dilators, and combina-

ions [8] . The 2022 WHO Abortion Care guideline recommends the

se of combined method of cervical preparation (osmotic dilators

lus mifepristone or misoprostol or the combination of both) be-

ore D&E at ≥19 weeks of gestation. This recent guideline also sug-

ests the use of either combined cervical preparation or osmotic

ilators alone or medical cervical preparation, preferably mifepris-

one plus misoprostol prior to D&E at ≥12 < 19 weeks [9] . 

Intra-cervical Foley catheter placement has been used for cer-

ical preparation during induction of labor. Multiple studies have

emonstrated its efficacy in cervical preparationwith an advantage

f cheaper cost, compared to pharmacologic methods [10] . The

ode of action for Foley catheter is postulated to be a direct me-
nder the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Table 1 

Reproductive characteristics of second trimester D&E with Foley cather for 

cervical preparation in Ethiopia in 2021 ( n = 43). 

Variable Category n % 

Age Median 23 y 23% 

Gravidity Primigravida 33 77% 

Multigravida 10 23% 

Any prior uterine scar No 40 93% 

Yes 3 7% 

Any prior vaginal delivery No 35 81% 

Yes 8 19% 

Gestational age (in weeks) Median 21.4 (17–24.2) 

22–24 wk 18 42% 

20–21 wk 12 28% 

16–19 13 30% 

Table 2 

Overnight intracervical Foley catheter placement for cervical preparation 

prior D&E - intervention characteristics-in Ethiopia in 2021 ( n = 43). 

Variable Category n % 

Foley catheter size 16 Fr 1 2% 

18 Fr 39 91% 

20 Fr 2 5% 

24 Fr 1 2% 

Foley inflation volume 30–45 mL 3 7% 

50 mL 40 93% 

Overnight admission No 5 12% 

yes 38 88% 

Anesthesia no anesthesia provided 7 16% 

Sedation 15 35% 

Spinal 20 47% 

Spinal + sedation 1 2% 

Family planning provided Nexplanon 28 65% 

Not documented 5 12% 

DMPA 4 9% 

Declined 4 9% 

IUCD 2 5% 

Care provider in charge Attending physician 7 16% 

FP Fellow 36 84% 
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hanical effect or release of prostaglandins secondary to separation

f the gestational sac membranes [11] . 

There are too few studies on it’s practice and safety prior

o second trimester D&E. One earlier study compared 25 second

rimester cases that had cervical preparation with Foley catheter

ith 25 controls that had cervical preparation with a 3 mg dino-

rostone pessary and concluded that Foley catheter is a readily

vailable and efficacious means of cervical preparation [12] . Simi-

ar findings has been documented in another recent study in which

90 cases of D&E at 18 to 21 weeks of gestation, with misoprostol

lus same-day Foley catheter used to prepare the cervix were ret-

ospectively reviewed. In the study, the median time between Fo-

ey placement and first misoprostol dose and the procedure start

as 7.2 hours (2.9–12.6 hours; interquartile range [IQR] 6.2–8.4

ours) with two doses of misoprostol required in most cases [13] . 

In Ethiopia, following the launch of the family planning fellow-

hip program at St.Paul’s Hospital Millennium Medical College, sec-

nd trimester D&E has been added to the list of clinical services

hat are provided at this tertiary Hospital. After the introduction of

&E, a retrospective study was published demonstrating the effec-

iveness of D&E procedure in the setting [14] . In 2021, because of

emporary supply shortages of osmotic dilators we switched from

smotic dilators to Foley catheter for cervical preparation before

&E. The aim of this study was to document the practice and

afety of using Foley catheter as an alternative to osmotic dilators

or cervical preparation before second trimester D&E at our hospi-

al. 

. Methods 

This is a retrospective cases series conducted at St. Paul’s Hospi-

al Millennium Medical College (Addis Ababa, Ethiopia) from April

, 2021 to August 30, 2021. The Hospital is one of the leading ter-

iary Hospitals in Ethiopia. 

We included 43 patients in this case series who presented for

&E from 17 to 24 weeks and had a Foley catheter for cervical

reparation. We included minors and patients diagnosed with fe-

al anomalies. We excluded patients presenting with fetal demise.

atients presented to the outpatient clinic the day prior to the

rocedure and gestational age was confirmed on ultrasound. We

o not use induced fetal demise for D&E patients. The day prior

o the procedure a vaginal speculum was placed, and the cervix

as prepped with povidine-iodine. The Foley catheter was placed

nder direct visualization using ring forceps to guide the tip of

he catheter into the cervical os. The Foley catheter balloon was

nflated to 30 to 50 mL of normal saline and taped to the pa-

ient’s leg. The patient was either admitted or discharged home

s well as mifepristone 200 mg orally for cervical preparation

vernight. Admission or discharge was primarily based on social

actors and geographic distance to the patient’s home. The next

ay, patients were given misoprostol 400 μgsublingually and doxy-

ycline 200 mg orally for antibiotic prophylaxis, two hours and

alf-hour prior to the start of D&E procedure respectively. After

wo hours, the cervix was checked using a digital pelvic exam to

ssess dilation. If dilation was found to be adequate, the balloon

as deflated, and the patient transferred to the operating room.

dequate dilation was defined as 1.5 cm for patients 17 to 18

eeks, 2 cm for patients 18 to 20 weeks, and 2.5 to 3 cm for pa-

ients 20 to 23 weeks. If dilation was not adequate, another dose

f misoprostol was given and repeated every two hours until ad-

quate dilation was reached. D&E procedures were performed in

he operating room by family planning fellows under the supervi-

ion of attending physician(family planning specialist) using either

V moderate sedation with a paracervical block, spinal anesthesia,

r deep sedation. In some cases, the procedure was attended by

he attending physician 
Data were collected by family planning fellows electronically

sing a data extraction form. The primary outcome was the pro-

ortion of patients who had adequate cervical dilation (that is,

eeding no further mechanical dilation prior to the procedure).

ther outcomes were cervical laceration defined as a laceration

equiring suturing, post-abortal hemorrhage, and extramural ex-

ulsion (expulsion before starting the D&E procedure). Being a

etrospective study, informed consent was not needed,so not ob-

ained. Data was entered into SPSS version 23 and simple descrip-

ive statistics were used for analysis. Results are presented as per-

entages and frequencies. A formal letter of ethical clearance was

btained from the IRB at St.Paul’s Hospital Millennium Medical

ollege for this study. 

. Results 

In this study, 43 cases were reviewed. The median age was 23

ears ( Table 1 ). Three subjects (7%) had a history of prior uter-

ne scar, and eight (19%) had prior vaginal deliveries. The calcu-

ated median gestational age was 21.4 (17–24.2) weeks. An 18 Fr

ized Foley catheter was used in the majority of cases, 39/43 (91%)

 Table 2 ), and in 40/43 (93%) cases Foley balloon inflation volume

as 50 mL of normal saline. The most commonly used mode of

nesthesia was spinal, represented in 20/43(47%) of the cases. Five

ubjects went home overnight after placement of the intracervical

atheter, while the rest (88%) were admitted overnight after Foley

atheter insertion. Thirty-six cases (84%) out of the total were at-

ended by FP fellows. 
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Table 3 

Second trimester dilation and evacuation (D&E) with Foley catheter for cervical preparation- pro- 

cedure outcomes- in Ethiopia in 2021 ( n = 43). 

Variable Category n % 

Doses of misoprostol provided No misoprostol 2 5% 

1 or 2 36 84% 

3 3 7% 

4 2 5% 

Cervical dilation achieved (cm) 1 3 7% 

1.5–2.5 14 33% 

3–4 17 40% 

> 4 3 7% 

No cervical dilation 1 2% 

Not documented 5 12% 

Need for mechanical dilation No 31 72% 

Yes (55–77 Fr) 12 28% 

Complications No complication 29 67% 

Cervical laceration 4 9% 

Expelled before D&E procedure 6 14% 

No cervical dilation achieved 

(Shifted to medication abortion) 

1 2% 
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Most subjects, 36/43(84%) received ≤ 2 doses of misoprostol

 Table 3 ). In 17 cases (40%) from the total a cervical dilation of 3

o 4 cm was attained, followed by cervical dilation of 1.5 to 2.5 cm

n another 14 cases (33%). Thirty-one cases (72%) required no ad-

itional mechanical dilation at the time of the D&E. The rest had

ilation with Pratt dilators in the range of 55 to 77 Fr. Among the

omplications observed, there were four cervical laceration which

equired suturing to arrest bleeding, accounting for 9%. All the lac-

rations were encountered in subjects with an adequate cervical

ilation per corresponding gestational age as declared by the fam-

ly planning fellows who attended those procedures. There were

ix extramural complete expulsions before D&E, which comprises

4%. There was no encounter of post-abortal hemorrage. We didn’t

ollow patients for delayed complication, hence it was not ana-

yzed. 

. Discussion 

In this retrospective case series, adequate cervical dilation was

chieved in majority of the cases after overnight intracervical Foley

atheter placement. Additional mechanical dilation was required in

nly 12 cases (28% of the total). Cervical laceration was encoun-

ered in four cases, all in patients with adequate dilation. There

ere six cases of extramural delivery and one case shifted to med-

cation abortion as no cervical dilation was achieved. 

The requirement for additional mechanical dilation immediately

efore D&E procedures in our study is comparable to 26 % reported

n a recent study when the cervix was prepared with osmotic dila-

ors at gestational age of 16-23 6/7 weeks, but higher than a rate

f 9% found in the same study when both osmotic dilators and

djuvant misoprostol were used to prepare the cervix [15] . In the

resent case series, adjuvant misoprostol was used in most cases,

6/43(84%) receiving 1 to 2 doses prior to their D&E. 

In the last several years multiple randomized trials have evalu-

ted methods of cervical preparation before D&E abortion. The re-

ults of these trials have led to improvements in cervical prepa-

ation [16] . While laminaria and other osmotic dilators have been

stablished as safe and effective ways to dilate the cervix [17 , 18] ,

his study provides some evidence for adding Foley catheter as an-

ther method of cervical preparation. 

Cervical laceration with possible resultant hemorrhage is one of

he most cited serious D&E complications [19 , 20] . The introduction

f osmotic laminaria tents dramatically decreased the incidence of

ervical laceration requiring repair for procedures between 20 and

6 weeks from 10% to 1% [5] . This study reports 4 cases of cer-

ical laceration, which represents 9%. This finding is comparable

o a cervical laceration rate of 9% reported by Poons and Parsons
n their review of 34 D&Es with cervical preparation using Dila-

an osmotic dilators with or without misoprostol [21] and much

igher than a 3% rate reported in a recent randomized controlled

rial where osmotic dilators were used to prepare the cervix [15] . A

ossible explanation for this high rate of cervical laceration in our

ase series could be the fact that more than 80% (36/43) of the

ases were attended by less experienced first year family planning

ellows and all the cervical laceration cases were attended by these

ellows. The other explanation is advanced gestational age (all the

ases were at gestational age greater than 21 weeks). However, it

s also possible that the technique (Foley cather as method of cer-

ical preparation) affects the cervix in a way that heightens the

hances of clinically significant lacerations. 

The strengths of this study are the ability to measure cervical

ilation in an objective way that corresponds to the level of di-

ation required to proceed with D&E procedure at corresponding

pecific gestational ages, and analysis of procedure related com-

lications, which is an important element of measuring outcomes

f an intervention. The main limitations of this study are small

ample size and the retrospective nature of the study. A prospec-

ive comparative analytic study (Foley group vs osmotic dilators

roup), preferably a randomized controlled trial would have gen-

rated stronger results but was not feasible for many reasons, in-

luding the scarcity of osmotic dilators and the urgent need to find

 method of cervical preparation. The other limitation of this study

s a shorter study period (from April 1, 2021 to August 30, 2021).

owever, it was only during this time period Foley cather was used

outinely as a method of cerivical preparation due to inadequate

upply of Laminaria at the study setting. 

In summary , our study shows that cervical preparation using

oley catheter before second trimester D&E is safe intervention

ith an acceptable rate of complications. In the absence of osmotic

ilators, especially in low-income countries where osmotic dilators

re often financially or otherwise unavailable, Foley catheter can

e used as an alternate, and readily available means of cervical

reparation for second trimester D&E procedures. We recommend

 further prospective comparative study inclusive of analysis de-

ayed complications and client/patient acceptance of the method

nd satisfaction. 
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