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a b s t r a c t

Objective: Document the clinical outcomes of an outpatient medical management with procedural eva
cuation backup procedure for abortions between 18 weeks zero days to 23 weeks six days gestation.
Study design: We conducted a retrospective medical records review of adult patients who received mife
pristone and repeated misoprostol for second trimester abortion with procedural evacuation backup at an 
Arizona clinic between October 2017 and November 2021. We extracted patient demographics; pregnancy 
and medical history; and preoperative, intraoperative, and postoperative data. We assessed abortion out
comes, including procedure timing, mode of completion (medication alone or medications and procedural 
evacuation), and safety.
Results: All 359 patients had a complete abortion with 63.5% of patients completing with medication alone 
and 36.5% with procedural evacuation backup. The median time from first dose of misoprostol to fetal 
expulsion was six hours, among those who completed the abortion with medications alone. Of those who 
received procedural evacuation as backup, the median time for procedural evacuation was 10 minutes. The 
vast majority of patients (99.4%) did not have any adverse events. Two safety incidents (0.6%) occurred, a 
broad right ligament tear and a uterine rupture.
Conclusion: Patients in one outpatient setting safely and effectively received medical management of 
second trimester abortion with procedural evacuation backup, and two thirds completed with medications 
alone.
Implications: Outpatient settings may consider medical management of abortion between 18 and 24 weeks 
with procedural evacuation back-up as a safe, effective, and manageable second trimester abortion option. 
Additional research is needed on patient experience and satisfaction.
© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC license 

(http://creativecommons.org/licenses/by-nc/4.0/).

1. Introduction

Abortion provision after the first trimester is an essential part of 
reproductive health care. In 2020 in the United States (US), 5.8% of 
abortions occurred between 14–20 weeks gestation, and 0.9% oc
curred after 21 weeks gestation [1]. Physicians typically use dilation 
and evacuation (D&E) after 13 weeks, which is safe and effective in 
an outpatient setting [2]. D&E involves the use of pharmaceutical, 
osmotic, or mechanical dilators to open the cervix [2]. After ade
quate dilation is achieved, a physician uses instruments to remove 
the contents of the uterus, which takes about 10–20 minutes [3]. The 
use of medication abortion in procedures between 13 and 24 weeks 

is not common in the US, however, it is supported for use throughout 
pregnancy by US-based and global medical organizations, such as 
the American College of Obstetricians and Gynecologists [4] and the 
World Health Organization [5]. Data from South Africa, Europe, and 
the Middle East have shown medication abortion to be safe, effec
tive, and acceptable for second-trimester patients [6–8]. In second- 
trimester medication abortion procedures, patients are typically 
given mifepristone followed by repeated doses of misoprostol 24–48 
hours later, however misoprostol-alone can also be safe and effec
tive [9,10].

In the US, the vast majority of abortions occur in free-standing 
clinics [11] and current evidence on the use of medication abortion 
in second-trimester abortion is predominately from hospital-based 
settings [12–14]. One US clinic, Camelback Family Planning located 
in Arizona, offered medical management of later second trimester 
(18 weeks and zero days-23 weeks and six days) abortions with 
procedural evacuation between 2017 and 2022. Patients came to the 
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clinic to receive mifepristone and digoxin on the first day of the 
procedure, and then returned to the clinic the next day to receive 
repeated doses of misoprostol to complete their abortion. The clinic 
used procedural evacuation as back-up on a case-by-case basis, most 
commonly if patients did not expel the pregnancy during clinic 
hours from 8 AM to 4 PM. Given the potential benefits to new cadres 
of providers and to patients, this study aimed to document the 
clinical outcomes of medication abortion with procedural evacua
tion backup among patients at Camelback Family Planning between 
2017 and 2021.

2. Methods

We conducted a retrospective review of medical records of pa
tients at 18 weeks and zero days to 23 weeks and six days gestation 
between October 2017 and November 2021. During the study period, 
four physicians provided care and all patients received medical 
management of abortion with procedural evacuation back-up with 
the same protocol over two days. On Day 1, typically around noon, 
patients received mifepristone 200 mg orally and digoxin 1 mg via 
vaginal injection (intra-amniotic or intra-fetal) for fetal demise. On 
Day 2, patients self-administered misoprostol 600 mcg vaginally at 
6 AM prior to arriving at the clinic and received a cervical exam and 
amniotomy after presenting at the clinic. Once patients arrived at 
the clinic at 8 AM, they received misoprostol 400 mcg buccally or 
vaginally every two hours until they completed the abortion. 
Patients were moved to the procedure room when expulsion was 
imminent, where they received ketamine 25 mg for conscious se
dation. Immediately after fetal expulsion, the placenta was either 
removed using a ring forceps or spontaneously expelled, followed by 
suction aspiration. After nine hours, procedural evacuation was used 
in cases where patients did not complete the abortion with medi
cation alone. On a case-by-case basis, patients may have received 
procedural evacuation due to poor tolerance of misoprostol effects. 
These patients were also transferred to the procedure room and 
given ketamine 25 mg for conscious sedation. Procedural evacuation 
was then completed in standard practice under continuous ultra
sound guidance. Procedural evacuation was only directed at the 
physician’s discretion and the clinic does not offer procedural eva
cuation alone for patients between 18 and 24 weeks. The protocol is 
explained in further detail in the Appendix.

This review included patients with a live pregnancy between 18 
weeks zero days to 23 weeks six days gestation. Patients presenting 
to the clinic with fetal demise were excluded from the study as their 
dilation time may be different from those without fetal demise. Data 
from patient records was input into an Excel template by trained 
clinic staff. We extracted age, pregnancy history (gravidity, parity, 
previous cesarean section, previous abortion), gestational age, body 
mass index (BMI), total misoprostol dose, time from mifepristone 
administration to first misoprostol, mode of abortion completion 
(medications alone or medications and procedural evacuation), time 
to expulsion, procedural evacuation procedure time, and safety in
cidents. One author (SC) cleaned and analyzed all data using 
Stata 15.1.

Our analysis aimed to evaluate safety by measuring the pre
valence of incidents using the Procedural Abortion Incident 
Reporting and Surveillance Framework (PAIRS) [15]. PAIRS defines an 
incident to include patient injury (i.e., an adverse event) or risk of 
harm (i.e., potential adverse event), and morbidity related to preg
nancy and the abortion process (hemorrhage due to uterine atony or 
pain and bleeding symptoms) but not related to clinical manage
ment [15]. Authors (SC, GG) defined incidents for this study as re
tained products of conception, failed abortion, pelvic infection, 
external cervical tear that required suturing, uterine perforation, 
anesthesia complication requiring hospital transfer, hemorrhage of 
greater than 500 cc, and cervical injury. We did not include potential 

adverse events. Authors (SC, GG) reviewed patient records with any 
of these incidents to classify into adverse event or morbidity and 
further as major or minor. We calculated times from mifepristone 
ingestion to first dose of misoprostol, first dose of misoprostol to 
fetal expulsion, and the duration of procedural evacuation (calcu
lated from the time that the speculum was inserted to its removal). 
We used descriptive analyses for all reported outcomes. The Allen
dale Institutional Review Board provided ethical approval for this 
study.

3. Results

We reviewed and analyzed 359 charts of patients who under
went medical management with procedural evacuation as backup 
between 18 weeks and zero days and 23 weeks and six days gesta
tion during the study period. Patients had a mean gestational age of 
20 weeks and two days and were distributed across gestational age 
categories. More than half of patients had previously given birth 
(n = 210, 58.5%) and 10.9% (n = 39) previously had a cesarean 
section (Table 1).

All patients completed their abortion on Day 2 and no patients 
required mechanical dilation. The majority of patients (n = 228, 
63.5%) completed their abortion with medication alone (Table 2). 
Among patients 18–20.6 weeks gestation, 57.0% (n = 117) completed 
the abortion with medication alone, and among patients 21–23.6 
weeks gestation, 72.1% (n = 111) completed the abortion with med
ication alone. The median time from mifepristone to first dose of 

Table 1 
Demographic and pregnancy history characteristics extracted from a case 
series of patients 18 weeks and zero days to 23 weeks and 6 days gestation 
receiving outpatient medical management with procedural evacuation backup. 
Arizona, 2017 to 2021 

Characteristic Overall N = 359

n (%)

Age (years)
Mean 26.7  ±  6.3
13–17 14 (3.9)
18–25 158 (44.0)
26–35 150 (41.8)
36–43 37 (10.3)
Gravidity
1 107 (29.8)
2 76 (21.1)
3 63 (17.5)
4+ 113 (31.4)
Parity
0 149 (41.5)
1 76 (21.2)
2 68 (18.9)
3 33 (9.2)
4+ 33 (9.2)
Previous cesarean section
Yes 39 (10.9)
No 320 (89.4)
Previous abortion
Yes 139 (38.7)
No 220 (61.2)
Gestational age 20.2  ±  1.7
18 weeks–18 weeks, 6 days 85 (23.7)
19 weeks–19 weeks, 6 days 71 (19.8)
20 weeks–20 weeks, 6 days 49 (13.6)
21 weeks–21 weeks, 6 days 55 (15.3)
22 weeks–22 weeks, 6 days 45 (12.5)
23 weeks–23 weeks, 6 days 54 (15.0)
Body Mass Index 26.4  ±  6.2
Underweight  < 18.5 9 (2.5)
Normal weight 18.5–24.9 170 (47.3)
Overweight 25–29.9 97 (27.0)
Obese 30+ 83 (23.1)
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misoprostol was 19 hours for all patients regardless of whether they 
completed the abortion with medications alone or medications and 
procedural evacuation. Three patients expelled the pregnancy prior 
to taking misoprostol at 6 AM and no patients expelled the preg
nancy after taking the misoprostol at 6 AM and before coming to the 
clinic.

Among those who completed the abortion with medications 
alone, the median time from the first dose of misoprostol (6 AM on 
procedure Day 2) to fetal expulsion was six hours, with most pa
tients ranging from three to nine hours. Medication alone proce
dures occasionally went beyond nine hours due to factors including 
the patient being close to delivering (and hence the staff stayed to 
complete the procedure); clinical reasons such as poor pain control 
to carry out an operative procedure or patient’s anatomy not al
lowing for a procedural evacuation; or patient requesting an in
duction to view and hold the fetus.

Among those who completed the abortion with medications 
and procedural evacuation (n = 131, 36.5%), most of the procedural 
evacuation procedures were completed within 10 minutes (n = 82, 
62.6%) from the time the speculum was inserted to the time it was 
removed. In some cases, procedural evacuation occurred before 
nine hours. Reasons for procedural intervention were mostly 
based on patient circumstances, such as fear of expulsion or pain 
intolerance. Although rare, clinic related factors, such as clinic 
flow or patient volume, also resulted in procedural evacuation 
before nine hours.

Most patients did not experience safety incidents. Two patients 
who completed abortion with procedural evacuation experienced a 
major adverse event (0.6%), one had a right broad ligament tear, and 
one had a uterine rupture (Table 2). The patient who had a right 
broad ligament tear was transferred to the hospital, received surgical 
repair, and discharged the next day. The patient who experienced a 
uterine rupture was also transferred to the hospital where the uterus 
was surgically repaired. As part of routine care, the placenta was 
either expelled immediately or removed by the physician in the 
procedure room using forceps after fetal expulsion, followed by 
suction aspiration.

4. Discussion

Our analysis indicated that medical management with proce
dural evacuation as backup was safe and can be completed in an 
outpatient setting for abortion patients 18 weeks and zero days-23 
weeks and six days gestation. All the patients in our analysis com
pleted their abortion by the end of the second procedure day, and 
approximately two-thirds of patients successfully used mifepristone 
with repeated doses of misoprostol to complete their abortion.

The vast majority of patients who completed with medications 
alone completed the procedure within nine hours after their first 
dose of misoprostol at 6 AM, which is consistent with other studies 
assessing the medical management of second trimester abor
tion [7,9]. Our study outcomes for safety and procedural evacuation 
procedure time are also similar to existing literature [2,16]. Using 
medication to induce abortion in the second trimester can include 
expulsion at home, as was true for three patients in this study. Pa
tient counseling and materials should include information on what 
to expect and how to respond if expulsion happens outside the clinic 
setting. Potential benefits of offering this procedure may include 
greater patient comfort on the first day of the procedure as com
pared to dilators used for D&E [13], patient preference for medica
tion abortion [17], and the ability for patients to view the pregnancy 
after the procedure if desired [18].

Some patients and providers may prefer medication abortion, 
especially in cases of fetal anomalies, genetic conditions, or maternal 
health concerns [18,19]. One US study among women receiving 
medical or procedural termination for maternal and/or fetal condi
tions showed that offering a choice between procedural and medical 
termination procedures was integral to decision satisfaction, and 
women wanted these decisions to be driven by their personal va
lues [18]. In settings where it is feasible, outpatient clinics may 
consider adding medication abortion for later abortion procedures to 
meet patient preferences for care. Lastly, our study showed that 
patients can self-administer misoprostol safely at home as well, 
paving the way for more efficient protocols and greater flexibility 
when traveling to access care.

Table 2 
Procedure outcomes extracted from a case series of patients 18 weeks and zero days to 23 weeks and six days gestation receiving outpatient medical management with procedural 
evacuation backup. Arizona, 2017 to 2021 

Overall sample Completed with medications 
alone

Completed with medications and procedural 
evacuation

(n = 359) (n = 228) (n = 131)

Time from mifepristone to first self-administered dose of misoprostol 
at 6 AM (hours)a

Median (IQR) 19 (18.2;20) 19 (18;20) 19 (18.3;20)
Total amount of misoprostol taken (mcg)
Median (IQR) 1465 (1400;1800) 1594 (1400;1800)
Time from first dose of misoprostol to fetal expulsion (hours)
Median (IQR) 6 (5.2;7.5)
Fetal expulsion at home prior to taking misoprostol 3 (1.3)
2–3 hrs 4 (1.8)
3.1–6 hrs 108 (48.0)
6.1–9 hrs 102 (45.3)
9.1–11 hrs 9 (4.0)
Length of procedural evacuation procedure (mins)
Median (IQR) 10.0 (6;14)
2–10 mins 82 (62.6)
11–20 mins 34 (25.9)
21–30 mins 8 (6.1)
31–40 mins 4 (3.0)
41–60 mins 3 (2.3)
Safety incidents
Major adverse events 2 (0.01)
Minor adverse events 0 (0.0)
Morbidity 0 (0.0)

a Does not include patients that did not take any misoprostol.
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This study has several limitations, including that these findings 
may not be generalizable to other settings or to trainees as they are 
specific to a single facility and four providers. Previous US studies 
show that retained placenta is a common complication in second 
trimester induction procedures [6,12,14], however, incidents and 
timing of placenta removal could not be described for this study 
because routine care included active management of retained pla
centa by removing the placenta immediately after fetal expulsion 
and giving suction aspiration. In addition, patient charts did not 
record potential adverse events, dilation at the time of procedural 
evacuation and fetal expulsion, side effects experienced, and pain 
scores. We also did not follow up with patients after they were 
discharged, so this assessment does not include any incidents that 
may have occurred after patients were discharged. Additionally, we 
did not include patients with fetal demise in this study. Future re
search studies should aim to include documenting these important 
indicators.

We found that this outpatient medical management of second 
trimester abortion with procedural evacuation as backup procedure 
was safe and effective. Clinics considering this procedure should 
have sufficient nursing staff to administer IV pain medication and 
adequate space for patients to labor for several hours. To better 
understand the acceptability of this unique procedure, more re
search is needed to explore patient and provider experiences. This 
procedure may represent an alternative technique for providers and 
contribute to expanding access to abortion after the first trimester.
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