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Abstract1

Objective: We conducted a systematic review to examine the prevalence of minor and major 2

complications following first-trimester aspiration abortion requiring medical or surgical 3

intervention.4

Study Design: We searched PubMed, CINHAL, Scopus, and the Cochrane Library for articles 5

published between 1980 and April 2015 that reported on repeat aspiration, hemorrhage, 6

infection, cervical/vaginal trauma, uterine perforation, abdominal surgery, hospitalization, 7

anesthesia-related complications, and death.  We limited our review to studies that included 8

≥100 abortions performed by physicians in North America, Western Europe, Scandinavia, and9

Australia/New Zealand.  We compared the prevalence of complications that required additional 10

interventions for abortions performed in office-based clinics and surgical center or hospital clinic 11

settings.  12

Results: From 11,369 articles retrieved, 57 studies met our inclusion criteria.  Evidence from 36 13

studies suggests ≤3.0% of procedures performed in any setting necessitate repeat aspiration.  14

Hemorrhage not requiring transfusion occurred in 0-4.7% of office-based procedures and 0-15

4.1% of hospital-based procedures, but was ≤1.0% in 23 studies.  Major complications requiring 16

intervention, including hemorrhage requiring transfusion and uterine perforation needing repair, 17

occurred in ≤0.1% of procedures, and hospitalization was necessary in ≤0.5% of cases in most 18

studies.  Anesthesia-related complications occurred in ≤0.2% of procedures in six office-based 19

studies and ≤0.5% of procedures performed in surgical centers or hospital-based clinics.  No 20

abortion-related deaths were reported.21

Conclusions:  The percentage of first-trimester aspiration abortions that required interventions 22

for minor and major complications was very low. Overall, the prevalence of major complications 23

was similar across clinic contexts, indicating that this procedure can be safely performed in an 24

office setting.25
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Implications: Laws requiring abortion providers to have hospital admitting privileges or facilities 26

to meet ambulatory surgical center standards would be unlikely to improve the safety of first-27

trimester aspiration abortion in office settings.28

Keywords: first-trimester surgical abortion; aspiration abortion; complications; systematic 29

review30
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1. Introduction31

Since 2011, there has been a marked increase in the number of abortion-related restrictions in 32

the United States (US) enacted by state legislatures.  Between 2011 and 2014, 231 state-level 33

abortion regulations were passed, which was more than the total number passed by states in 34

the preceding 10 years [1]. Many of these laws focus on regulating abortion providers by 35

requiring physicians who perform abortions to have admitting privileges at area hospitals (often 36

within 30 miles of the clinic where the procedure is performed) and requiring facilities that 37

perform abortions to meet the standards for ambulatory surgical centers (ASCs) or hospitals [1].  38

At the time of this writing, admitting privileges requirements for abortion providers were in effect 39

in five states; in the other seven states with these requirements, the laws were enjoined or 40

temporarily not enforced due to legal challenges [2].  ASC and hospital standards are in effect in 41

21 of the 24 states that have passed these facility requirements [2].42

Proponents of these laws argue that additional regulations on abortion are needed to 43

ensure women’s health and safety.  For example, they claim that hospital admitting privileges 44

will facilitate continuity of care for women who experience complications from the procedure [3].  45

Although ASC facility standards vary across states, these regulations typically include detailed 46

physical plant and staffing requirements, such as the specific width of corridors, air flow and 47

temperature regulations, piping for general anesthesia, and circulating nurses [4-6].  Such 48

requirements are deemed necessary to accommodate emergency situations, including 49

evacuating patients experiencing complications [7,8].  However, opponents of these regulations, 50

including professional medical associations, assert that such requirements are medically 51

unnecessary for abortion care, since the rate of complications requiring emergency treatment 52

and hospitalization is low [9,10].  Moreover, abortion is less complex and, as practiced in the 53

US, typically does not involve deep sedation, unlike other procedures (e.g., plastic surgery or54

colonoscopy) that are commonly performed in ASCs where such regulations are warranted55

[11,12].56
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We conducted a systematic review of the literature on the prevalence of complications 57

that require additional medical or surgical interventions following first-trimester aspiration 58

abortion and compared the need for interventions in office-based clinics and ASC or hospital 59

clinic settings.  We focused on first-trimester abortion because it accounts for more than 90% of 60

abortions in the US [13].  These findings could inform policy decisions regarding regulations that 61

affect the majority of US women seeking abortion care.62

63

2. Materials and Methods64

We used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 65

guidelines to conduct this review [14].  Institutional Review Board approval was not required for 66

this study.67

68

2.1. Search strategy.  We searched for studies published between January 1, 1980, and April 69

30, 2015, using databases for PubMed, the Cumulative Index to Nursing and Allied Health 70

Literature (CINHAL), Scopus and the Cochrane Library.  We combined the following search 71

terms as Medical Subject Headings (MeSH) and text words: abortion, legal; abortion, induced; 72

dilatation and curettage; vacuum curettage; vacuum aspiration; suction curettage; aspiration 73

abortion, termination of pregnancy; first trimester; adverse events; complications; hemorrhage; 74

infection; pelvic inflammatory disease; incomplete abortion; perforation; laceration; 75

hospitalization; death; and mortality (Appendix). We also searched the reference lists of 76

relevant publications for additional studies.77

78

2.2. Study selection criteria. We included studies published from randomized controlled trials79

(RCTs), prospective cohort studies, and retrospective reviews of patient records for 80

complications experienced by women undergoing aspiration abortion at ≤12 weeks’ gestation; if 81

study authors defined procedures ≤14 weeks’ gestation as first-trimester abortions, we reviewed 82
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the study for inclusion. We limited our review to studies of abortions performed by physicians in 83

the US, Canada, Western Europe, Scandinavia, Australia and New Zealand because these 84

countries have longer histories of legal abortion and academic research on abortion services.  85

Studies also needed to report on at least one of the complications listed below to be included.86

We excluded studies (or study arms) that had fewer than 100 abortions, used 87

procedures considered out-of-date (e.g., amniotic instillation), provided concurrent surgical 88

sterilization, or used methods unavailable in US settings (e.g. gemeprost for cervical priming).  89

Studies published in a language other than English or Spanish were excluded, as were review 90

articles, editorials, and commentaries in any language.91

92

2.3. Outcomes.  Our primary outcome was the percentage of first-trimester aspiration abortions 93

that resulted in minor or major complications requiring additional interventions.  Minor 94

complications requiring intervention included: hemorrhage or excessive blood loss (defined by 95

the study authors) that did not require transfusion; infection requiring outpatient treatment with 96

antibiotics; minor trauma to the cervix or vagina requiring surgical repair (e.g., cervical laceration 97

requiring sutures); and repeat aspiration.  Major complications requiring intervention included:98

hemorrhage requiring transfusion; infection requiring intravenous (IV) administration of 99

antibiotics; uterine perforation requiring hospitalization or surgical intervention; abdominal 100

surgical procedures (e.g., hysterectomy, laparotomy); abortion-related hospitalization; and 101

abortion-related death.  We also assessed the percentage of first-trimester abortions with 102

anesthesia-related complications.  103

104

2.4. Data abstraction.  After initial title and abstract screening, two reviewers (KW and EC) 105

independently evaluated full-text articles to determine whether they met the inclusion criteria.  106

They extracted data on the study population and the number and type of interventions reported 107

to treat each complication in eligible studies using a pre-designed form.  For studies that had 108
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multiple arms or cohorts meeting the inclusion criteria, they extracted data for each study arm 109

separately. Differences were resolved through discussion.  A third reviewer (DG) adjudicated 110

unresolved differences.  111

We did not consider reaspirations for incomplete abortion identified at the time of the 112

procedure as an intervention for minor complications.  We also did not consider hospital 113

transfers as hospitalizations unless authors reported that a woman was admitted to the hospital.  114

If a transfer did not result from a major abortion-related complication, as defined above, we did 115

not classify the event as a complication requiring intervention.  When information on 116

interventions for complications was unclear or incomplete, we attempted to contact study 117

authors to obtain this information.  If we did not receive a response after three attempts, we 118

assumed minor intervention was necessary to treat the complication.  For example, we 119

assumed that all cases of failed abortion and retained products of conception required repeat 120

aspiration and that hemorrhage or excessive bleeding and infections were treated on an 121

outpatient basis.122

Finally, we did not record complications that occurred more than six weeks following the 123

abortion procedure because the majority of adverse events occur within this time period [15], 124

and the proposed regulations would be most relevant to complications that take place around 125

the time of the procedure.  Accordingly, we excluded surveillance studies of abortion-related 126

mortality since deaths within one year of the procedure are included in these reports [13,16,17], 127

and it is not possible to ascertain more specific details on the timing of abortion-related deaths.128

129

2.5. Data synthesis.  We calculated the percentage of minor and major complications requiring 130

intervention for each study (or study arm) and compared the percentages for abortions 131

performed in office-based settings to those that took place in ASCs or hospital-based clinics; 132

studies that combined reporting on abortions in both office- and hospital-based settings are 133
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described separately.  We did not conduct a meta-analysis given the heterogeneity between 134

studies and instead summarize our primary outcomes in a narrative fashion.   135

136

3. Results137

Of the 11,369 titles retrieved in our search, 57 studies met our inclusion criteria for the 138

systematic review (Figure 1).  Sixteen studies (n= 234,947 abortions) were conducted in office-139

based clinics (Table 1) [18-33].  Most of these were conducted in the US and Canada where 140

abortions were typically performed using local anesthesia alone or in combination with moderate 141

sedation.  Of the 37 ASC or hospital-based studies, 29 (n=26,063 abortions) took place in 142

Western European and Scandinavian countries [34-62], six (n=60,410 abortions) were 143

conducted in the US [63-68], and two (n=16,040 abortions) in Australia/New Zealand [69,70].144

Abortions were performed under general anesthesia in all or some cases in the majority (65%) 145

of these studies. Three studies conducted in the United States [71-73] reported on 89,904146

abortions performed in office- and hospital-based settings, and the clinic setting was not 147

reported in one study of 20,251 abortions from Finland [74].  Overall, we included 21148

prospective cohort studies, 17 RCTs, and 17 retrospective studies; one study combined 149

prospective data collection with a retrospective review of charts for earlier years [69].150

151

3.1 Risk of bias in included studies152

Although the majority of studies reported on multiple interventions for minor and major 153

complications, one study reported on every outcome considered in this review [20]; six studies 154

only had information on treatment for infection [37,38,41,44,50,61] and two only reported on 155

interventions for anesthesia-related complications [31,68].  The inclusion and exclusion criteria 156

were clearly defined, but several studies reported excluding women who tested positive for a 157

sexually transmitted infection or recently had been treated with antibiotics.  In hospital-based 158

studies, most authors noted that they only included healthy women with uncomplicated 159
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pregnancies or excluded those with a history of or current medical conditions that may increase 160

their risk of experiencing complications during the procedure.161

162

3.2. Repeat aspiration163

In 14 office-based studies, <0.1% [30] to 8.0% [22] of abortions required repeat aspiration, 164

primarily for retained products of conception, although Thonneau et al. [24] did not explicitly 165

report this intervention for the 14 women with retained tissue at follow-up (Table 2).  Repeat 166

aspiration ranged from 0% [57] to 5.0% [49] in 18 ASC and hospital-based studies, and we 167

assumed reaspiration was needed for incomplete abortion in two of these studies [40,43].  168

Studies reporting ≥3.0% of abortions requiring repeat aspiration often included a large 169

percentage of women at early gestational ages.  For example, in the study with the highest 170

percentage of repeat aspiration, all women were ≤6 weeks’ gestation at the time of their office-171

based procedure [22].  In addition to 21 repeat aspirations performed for retained products of 172

conception, 26 women (4.4%) in this study had continuing pregnancies at follow-up, and repeat 173

aspiration was assumed for these cases.  The authors note that clinicians with varying degrees 174

of experience provided early abortion, and some may have been less skilled at performing the 175

procedure and correctly identifying the presence of chorionic villi in the aspirate.176

177

3.3. Minor interventions and transfusion for hemorrhage or excessive bleeding178

The percentage of abortions where minor interventions were used to treat hemorrhage ranged 179

from 0% [22,23,27] to 4.7% [26] in 13 office-based studies and 0% [34,57,60,65,70] to 4.1% [45]180

in 16 hospital-based studies (Table 3).  Some authors specified that women experiencing heavy 181

bleeding were treated by reaspirating the uterus or administering uterotonics (e.g., methergine, 182

oxytocin).  However, eight studies did not explicitly report treating women with hemorrhage or 183

bleeding [24,29,35,40,52] or only noted that transfusion was not required [28,56,66].   184
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The majority of studies in all settings reported that ≤1.0% of procedures required minor 185

interventions for bleeding, and studies in which the percentage was higher likely overestimated 186

the need for intervention.  For example, Heisterberg and Kringlebach [45] reported that 187

‘pathologic bleeding with or without recurettage’ occurred in 4.1% of women having hospital-188

based abortions in Denmark, but it was not possible to differentiate cases that did and did not 189

require recurettage.  Jensen et al [26] reported that 8 of 172 women (4.7%) obtaining abortion 190

care in a US office-based clinic underwent reaspiration for retained products of conception and 191

‘persistent bleeding,’ but noted reaspiration in some instances may have been due to provider 192

treatment bias and women’s low tolerance for expectant management.    193

None of the nine office-based studies, which included 180,465 total abortions, reported 194

incidents of hemorrhage or excessive bleeding requiring transfusion.  Of the 12 ASC and 195

hospital-based studies that reported on this intervention, only two reported transfusion was 196

necessary, and each study cited only one case out of 6,093 total abortions [45,56].  A 197

transfusion was necessary in <0.1% of US office- and hospital-based abortions in the third 198

phase of the US-based Joint Program for the Study of Abortion (JPSA-III), [71] and Upadhyay et 199

al’s [73] study using Medi-Cal claims, which included a total of 88,755 first-trimester procedures.200

201

3.4. Administration of outpatient and IV antibiotics for infection  202

In 13 office-based studies, 0% [22,23] to 11.6% [26] of first-trimester aspiration abortions 203

involved infections that were treated with outpatient antibiotics, but in three studies reporting 204

cases of endometritis and pelvic inflammatory disease (PID), treatment was assumed [21,24,29]205

(Table 4).  All women received antibiotic prophylaxis in six office-based studies 206

[19,23,25,26,28,32], and all but one of these six studies reported that ≤2.0% of procedures 207

required outpatient treatment for infection, such as endometritis.  In the other study, Jensen et 208

al. [26] noted that most women received a single dose of amoxicillin before or after their 209
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procedure at a US office-based clinic, but 11.6% later reported uterine tenderness, with or 210

without fever, and were presumptively treated for endometritis.211

Infection requiring outpatient treatment was more common in hospital-based studies, 212

many of which were conducted in Scandinavian countries in the 1980’s. Fourteen of the 23213

studies reported ≥5.0% of cases later developed infections requiring outpatient antibiotics, 214

although seven studies did not explicitly report outpatient treatment for non-hospitalized cases 215

of endometritis and PID [36,37,40-42,50,54].  Most studies in which ≥5.0% of women received 216

outpatient treatment for infection noted that women were tested for Chlamydia prior to the 217

procedure, and two provided antibiotic prophylaxis to those with positive results [39,46].  218

Information on treatment for Chlamydia-positive women was not available in the 1987 study by 219

Heisterberg et al. [44], and only results for Chlamydia negative women, who did not receive 220

prophylaxis, were included in four other studies [36,41,49,50].  Among women randomized to221

receive antibiotic prophylaxis in three RCTs [35,37,42], there was a lower incidence of PID at 222

follow-up (4.8-5.5%) than for women assigned to the control group (8.6-10.9%).  In two more 223

recent ASC and hospital-based studies that provided universal prophylaxis [67] or only treated 224

Chlamydia-positive women [61], infection requiring outpatient treatment was ≤0.4%.225

The prevalence of infection requiring IV antibiotics ranged from 0% [19,23,25-28] to 226

0.4% [21] in 11 of 12 office-based studies (188,395 abortions). The type of infection was not 227

specified in most studies, but one reported <0.1% of women developed pelvic sepsis; women in 228

this study did not receive antibiotic prophylaxis prior to the procedure [20].  In the other office-229

based study, Bassi et al. [22] reported that 0.9% of women developed endometritis or salpingitis 230

of ‘moderate severity’ and were hospitalized for treatment following abortion at ≤6 weeks; 231

antibiotic prophylaxis was only provided to women who tested positive for Chlamydia.  Infection 232

requiring IV antibiotics, primarily PID, was more common in hospital-based studies (range: 0% 233

[39] to 7.7% [46]), in which universal antibiotic prophylaxis was not routinely provided in older 234

studies.  In an RCT that randomized women to antibiotic prophylaxis, 1.0% of women were 235



12

treated with IV antibiotics for endometritis or salpingitis, and there was not a significant 236

difference between women who received prophylaxis and those who did not [35]. Nielsen et al.237

[53] also did not find a significant difference between women randomized to 200mg ofloxacin 238

prophylaxis or placebo, but a higher percentage of women in this study developed PID and 239

received IV antibiotics following first-trimester abortion (1.9-4.7%).240

241

3.5. Minor interventions for cervical or vaginal trauma and major interventions for uterine 242

perforation243

In all office-based studies reporting on cervical or vaginal trauma and in the majority of ASC or 244

hospital-based studies, ≤0.1% of abortions required minor intervention for cervical or vaginal 245

trauma (Table 5).  In a large Canadian office-based study of 2,908 abortions, one cervical 246

laceration was presumed to require repair [21].  Niinimäki et al. [74] reported 0.6% of abortions 247

in the Finnish registry data had an ICD-10 code for injury, but their classification included 248

cervical laceration as well as uterine perforations and other surgical interventions.  In the JPSA-249

III, Cates et al. [71] reported cervical laceration occurred among 0.5% of teens ≤17 years 250

undergoing first-trimester abortion in office- and hospital-based clinics, but the percentage was 251

lower (0.2-0.3%) for adult women in the same study. 252

The majority of office- and hospital-based studies reported no cases of uterine 253

perforation or noted that perforations which occurred were managed conservatively without the 254

need for additional surgery or hospitalization. Of the three perforations that occurred among 255

2,908 abortions in an office-based clinic in Canada, Jacot et al. [21] reported that one woman 256

was kept in the hospital overnight for observation only, and another had the abortion completed 257

under laparoscopic observation but did not require sutures. The third woman had a laparotomy, 258

but her perforation ultimately did not require repair.  Uterine perforation in which additional 259

interventions were necessary occurred in ≤0.1% [66,69] to 2.3% [46] of abortions in seven260
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hospital-based studies.  However, only two studies reported >1.0% of cases with a perforation261

requiring surgical repair, and all six perforations occurred in the control groups (408 abortions) 262

that did not receive laminaria for cervical dilation [46,49].263

264

3.6. Abdominal surgery  265

Abdominal procedures to address abortion-related complications were required in ≤0.3% of first-266

trimester abortions in eight office-based studies (182,429 abortions), most of which used267

laparotomy or laparoscopy to diagnose and repair cases of actual or suspected uterine 268

perforation (Table 6).  None reported any woman who had a hysterectomy. In addition to eight 269

cases requiring laparoscopy or laparotomy for uterine perforation, Hakim-Elahi et al [20]270

reported two ectopic pregnancies that ruptured at the time of the procedure and, in another 271

study, Paul et al [27] mentioned one unrecognized ectopic pregnancy that later ruptured and 272

required surgical intervention.273

Two of the seven hospital-based studies reported that >1.0% of procedures in the 274

control groups (408 abortions without laminaria for cervical dilation) required abdominal surgery; 275

these studies also had the highest percentage of uterine perforations [46,49]. In the JPSA-III, 276

Cates et al. [71] reported ≤0.1% of first-trimester abortions required abdominal surgery, and 277

hysterectomy was used in some cases to treat abortion-related complications, such as uterine 278

perforation and hemorrhage. Niinimäki et al. [74] combined ICD-10 codes for surgical 279

interventions with those for cervical lacerations and any uterine perforation in Finnish registry 280

data.  The 0.6% of abortions requiring abdominal procedures in that study is likely an 281

overestimate, since another claims-based study reported <0.1% of first-trimester aspiration 282

abortions had a CPT code for an abdominal surgical procedure [73].283

284

285

286
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3.7. Hospitalization   287

Authors reported between 0% [25,26,28] and 2.4% [18] of women were hospitalized for 288

complications following aspiration abortion in 12 office-based studies, with the majority reporting 289

≤0.5% of women requiring hospitalization (Table 7).  Two office-based studies reporting >0.5% 290

of women were hospitalized for suspected retained products of conception provided few details 291

on the complications involved in these cases, making it difficult to determine whether hospital-292

based care was necessary [18,30].  The majority of hospital-based studies reported ≥1.0% of 293

women hospitalized for complications, and many were conducted in Scandinavian countries in294

the 1980’s and early 1990’s.  Women in these studies were hospitalized primarily to treat PID or 295

for abdominal procedures; one study did not specify the reasons for hospitalization [54], and two 296

others noted that some women experiencing complications were hospitalized for ‘social’ or 297

‘geographic’ reasons, [36,45] suggesting that the percentages reported may not reflect the 298

severity of complications.  Studies conducted in the mid 1990’s and later reported a lower 299

percentage of women who were hospitalized, and Upadhyay et al’s [73] study of 34,755 first-300

trimester aspiration abortions performed in California between 2009-2010 found that only 0.1% 301

of procedures required hospitalization.302

303

3.8. Anesthesia-related complications304

Although most studies we reviewed used anesthesia, only 11 reported on the 305

occurrence of anesthesia-related complications (Table 8).  Wilson et al. [31] reported three 306

cases of anesthesia-related complications among 1,249 first-trimester abortion patients (0.2%) 307

receiving local anesthesia with moderate sedation in a US office-based clinic.  Seizure-like 308

activity occurred in two cases following administration of local anesthesia, and the oxygen 309

saturation level dropped in a third case; women became responsive soon after administration of 310

supplemental oxygen and reversal agents. No incidents of anesthesia-related complications 311
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were identified in Wiebe et al’s [33] review of 43,712 abortions performed with moderate 312

sedation between 1998 and 2010 in office-based clinics in Canada.  313

Lichtenberg et al [65] reported only one anesthesia-related complication among 200 314

women randomized to methohexital for general anesthesia (0.5%) at a US-based ASC.  The 315

woman had a laryngospasm before a nasopharyngeal airway was inserted and received a 316

respiratory stimulant prophylactically during the procedure.  No complications occurred among 317

the 200 women randomized to propofol.  In a retrospective review of records from 2001 to 2008 318

at another US-based ASC, Dean et al. [68] did not identify any anesthesia-related complications 319

among 51,086 first-trimester abortions performed using IV deep sedation.  The authors note that 320

women were screened prior to the procedure, and those who were not considered good 321

candidates for deep sedation (e.g., body mass index >40kg/m2, poorly controlled seizure 322

disorder or asthma) or who did not follow fasting guidelines were referred to a hospital or had 323

the procedure performed using local anesthesia.324

325

3.9. Death  326

Four office-based studies (214,682 abortions) [20,26,28,33] and two hospital-based studies 327

(8,466 abortions) [52,63] reported no deaths among women undergoing first-trimester aspiration 328

abortion.  Niinimäki et al. [74] identified four deaths in the Finnish registry data among 20,251 329

women who had first-trimester surgical abortions, but none of these deaths were attributable to 330

complications from the procedure.331

332

4. Discussion333

From this review of 57 studies, we found that the percentage of first-trimester aspiration 334

abortions that required interventions for minor complications was very low.  With few exceptions, 335

1% or less of procedures resulted in cervical laceration needing sutures or hemorrhage that 336

required medical management.  Additionally, repeat aspiration was used in ≤3% of cases in 337
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most studies.  The percentage was higher in some older studies of abortion performed in early 338

pregnancy when providers may have had less experience with protocols to verify successful 339

completion of the procedure, and, in studies where experienced clinicians followed current340

protocols, a lower proportion of procedures required repeat aspiration. 341

There was wider variation across studies in the prevalence of infections that could be 342

treated with oral antibiotics on an outpatient basis, but the majority of those that provided 343

antibiotic prophylaxis noted that ≤2% of women developed infections following their procedure.  344

The hospital-based studies conducted in Scandinavian countries are notable outliers, 345

documenting considerably higher prevalence of infection than studies in other settings.  346

Although the reasons for this are not clear, the difference may be due to variations in how 347

infections were diagnosed and the fact that these older studies may have used less effective 348

prophylactic regimens.  There is now a large evidence base surrounding antibiotic prophylaxis,349

and its use is recommended for all women seeking first-trimester aspiration abortion by 350

professional practice organizations [75,76]; this likely explains our finding that most studies 351

published in the last 10 years noted that infections occurred following <1% of procedures.  352

As these studies indicate, when minor complications do occur, they often can be 353

effectively managed in an office setting.  For example, bleeding was treated with reaspiration of 354

the uterus or administration of uterotonics, and hemorrhage requiring transfusion was very rare.  355

Although few studies reported on anesthesia-related complications, such complications also 356

were uncommon, and those that did occur were effectively managed with the use of reversal 357

agents and supplemental oxygen at the source of care.358

Major complications following first-trimester aspiration abortion were very rare.  359

Unanticipated abdominal procedures and hemorrhage requiring transfusion occurred in ≤0.1% 360

of abortions, and the proportion of patients requiring hospitalization to treat major complications 361

was <0.5% in most studies reviewed.  Those that had a higher percentage of women who were 362

hospitalized reported more cases with PID and uterine perforation.  Most procedures in these 363
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studies were performed under general anesthesia, which has been associated with a higher 364

incidence of uterine perforation compared to local anesthesia and is infrequently used for first-365

trimester aspiration abortion in US office-based clinics [11,77].  Furthermore, several of these 366

studies hospitalized some women for reasons other than major complications or for 367

complications that could have been treated in an outpatient setting.368

Additionally, we found that the percentage of abortions that resulted in major 369

complications necessitating intervention was not higher in office-based clinics compared to 370

ASCs and hospital-based clinics, but rather was similar across settings. Therefore, legislation 371

requiring facilities where abortions are performed to meet ASC standards is unlikely to lead to 372

measurable improvement in complications from first-trimester aspiration abortion.  In cases 373

where a uterine perforation needs to be repaired or hemorrhage requires transfusion, a hospital 374

transfer would be necessary for appropriate management and treatment as this level of care is 375

typically not available in ASCs.  It also is unlikely that requiring physicians performing abortions 376

to have admitting privileges at local hospitals would make this procedure safer for women.  In 377

the rare event that a hospital transfer is needed, the clinician who is most qualified to treat a 378

woman experiencing a major complication may not be the one who performed the abortion. 379

Furthermore, since the percentage of women requiring hospitalization is very low, physicians 380

will be admitting few (if any) patients, which may make it difficult for them to maintain hospital 381

privileges.382

Our review has several limitations.  In an effort to include a diverse set of studies, we 383

included some articles with limited information on interventions for complications; authors did 384

not apply a standard definition for abortion-related complications (e.g., hemorrhage), and follow-385

up after the procedure varied across studies. We were not successful in obtaining clarification 386

from authors in all cases, and therefore, we assumed intervention was required if it was not 387

reported.  However, this may mean that we overestimated the need for intervention.  388



18

Additionally, few studies reported on abortion-related death, and several articles we 389

identified in our search were excluded because the follow-up period was longer than six weeks.  390

Although it is possible that some deaths were not captured, recent estimates of deaths 391

attributable to complications of abortion that occur within one year of the procedure are very 392

low; the Centers for Disease Control and Prevention’s most recent surveillance of abortion-393

related mortality in the US reported 0.7 deaths per 100,000 abortions – a figure that has 394

remained relatively unchanged for the last two decades [13]. This is comparable to mortality 395

rates due to several other outpatient medical procedures and common activities [78].    396

Our review indicates that first-trimester aspiration abortion is associated with very few 397

complications requiring additional medical and surgical interventions and can be safely 398

performed in office-based settings.  The percentage of complications is comparable to other 399

common office-based procedures, like vasectomy [79], and lower than that reported for 400

procedures routinely performed in ASCs, such as colonoscopy [80].  To ensure that abortion 401

remains safe, reproductive health policies should aim to reduce existing disparities in access to 402

the service [81,82], rather than placing unnecessary restrictions on abortion providers and 403

facilities.404

405



19

Acknowledgements406

This study was supported by a Career Development Award from the Society of Family Planning407

Research Fund.  The authors are solely responsible the content, and the views and opinions 408

expressed here do not necessarily represent those of the Society of Family Planning Research 409

Fund.410

411



20

Figure captions.412

Figure 1. Summary of study selection process 413



21

References414

415

[1] Nash E, Gold RB, Rathbun G, Vierboom Y. Laws affecting reproductive health and 416

rights: 2014 state policy review: Guttmacher Institute, 2015. Available at: 417

http://www.guttmacher.org/statecenter/updates/2014/statetrends42014.html, Accessed 418

June 2, 2015.419

[2] Guttmacher Institute. Targeted regulation of abortion providers.New York: Guttmacher 420

Institute. Available at: http://www.guttmacher.org/statecenter/spibs/spib_TRAP.pdf.421

Accessed May 21, 2015.422

[3] Rosenthal BM. State calls on doctors to defend strict abortion law. Houston Chronicle. 423

August 6, 2014. Available at: 424

http://www.houstonchronicle.com/news/politics/texas/article/State-calls-on-doctors-to-425

defend-strict-abortion-5673194.php. Accessed October 3, 2014.426

[4] American Association for Accreditation of Ambulatory Surgical Facilities Inc. Regular 427

standards and checklist for accreditation of ambulatory surgery facilities.Gurnee, IL: 428

American Association for Accreditation of Ambulatory Surgical Facilities, Inc. 2014.429

Available at: 430

http://www.aaaasf.org/Surveyor/asf_web/PDF%20FILES/Standards%20and%20Checkli431

st%20Manual%20V14.pdf.432

[5] Missouri Department of Health and Senior Services. Rules of Department of Health and 433

Senior Services, Division 30-Division of Regulation and Licensure, Chapter 30 -434

Amublatory surgical centers.Jefferson City, MO: Missouri Department of Health and 435

Senior Services, Bureau of Ambulatory Care 2007. Available at:436

https://www.sos.mo.gov/adrules/csr/current/19csr/19c30-30.pdf.437

[6] Texas Department of State Health Services. Title 25 Texas Administrative Code, 438

Chapter 135 Ambulatory surgical centers.Austin, TX: Department of State Health 439

http://www.sos.mo.gov/adrules/csr/current/19csr/19c30-30.pdf
http://www.aaaasf.org/Surveyor/asf_web/PDF%20FILES/Standards%20and%20Checklist%20Manual%20V14.pdf
http://www.aaaasf.org/Surveyor/asf_web/PDF%20FILES/Standards%20and%20Checklist%20Manual%20V14.pdf
http://www.guttmacher.org/statecenter/spibs/spib_TRAP.pdf
http://www.guttmacher.org/statecenter/updates/2014/statetrends42014.html


22

Services, Regulatory Licensing Unit, Facility Licensing Group 2010. Available at:440

http://info.sos.state.tx.us/pls/pub/readtac$ext.ViewTAC?tac_view=4&ti=25&pt=1&ch=13441

5.442

[7] Schulte B. Abortion clinics fear new Virginia law could shut them down. The Washington 443

Post. February 27, 2011; Metro. Available at: http://www.washingtonpost.com/wp-444

dyn/content/article/2011/02/26/AR2011022603862.html; Accessed October 3, 2014.445

[8] Sulzberger AG, Davey M. New law in Kansas seen as threat to abortion. The New York 446

Times. June 25, 2011. Available at: 447

http://www.nytimes.com/2011/06/25/us/25kansas.html. Accessed October 3, 2014.448

[9] The American Congress of Obstetricans and Gynecologists. Ob-gyns denounce Texas 449

abortion legislation: Senate Bill 1 and House Bill 2 set dangerous precedent.Washington, 450

D.C.: The American Congress of Obstetricians and Gynecologists 2013. Available at: 451

http://www.acog.org/About-ACOG/News-Room/News-Releases/2013/Ob-Gyns-452

Denounce-Texas-Abortion-Legislation.453

[10] Aaronson B. Critics of state bill say it would restrict abortions. The New York Times 454

2013. Available at: http://www.nytimes.com/2013/03/24/us/foes-of-texas-bill-say-it-455

would-restrict-legal-abortions.html. Accessed October 3, 2014.456

[11] O'Connell K, Jones HE, Simon M , et al. First-trimester surgical abortion practices: A 457

survey of National Abortion Federation Members. Contraception 2009;79:385-92.458

[12] Cullen KA, Hall MJ, Golosinskiy A. Ambulatory surgery in the United States, 2006.459

National Health Stat Rep no. 11, Revised. Hyattsville, MD: National Center for Health 460

Statistics, 2009.461

[13] Pazol K, Creanga AA, Burley KD , et al. Abortion surviellance - United States, 2010. 462

Morb Mortal Weekly Rep 2013;62:1-44.463

[14] Moher D, Liberati A, Tetzlaff J , et al. Preferred reporting items for systematic reviews 464

and meta-analyses: The PRISMA statement. Ann Internl Med 2009;151:264-69.465

http://www.acog.org/About-ACOG/News-Room/News-Releases/2013/Ob-Gyns-Denounce-Texas-Abortion-Legislation
http://www.acog.org/About-ACOG/News-Room/News-Releases/2013/Ob-Gyns-Denounce-Texas-Abortion-Legislation
http://info.sos.state.tx.us/pls/pub/readtac$ext.ViewTAC?tac_view=4&ti=25&pt=1&ch=135
http://info.sos.state.tx.us/pls/pub/readtac$ext.ViewTAC?tac_view=4&ti=25&pt=1&ch=135


23

[15] Grossman D, Ellertson C, Grimes DA, Walker D. Routine follow-up after first-trimester 466

induced abortion. Obstet Gynecol 2004;103:738-45.467

[16] Bartlett LA, Berg CJ, Schulman HB , et al. Risk factors for legal inducted abortion-related 468

mortality in the United States. Obstet Gynecol 2004;103:729-37.469

[17] Raymond EG, Grimes DA. The comparative safety of legal induced abortion and 470

childbirth in the United States. Obstet Gynecol 2012;119:215-19.471

[18] Marshall BR, McGeachin SG, Hepler JK, Hayden DJ. Outpatient termination of early 472

pregnancies using syringe and plastic cannula. W J Med 1980;132:186-8.473

[19] Meyer JH, Jr. Early office termination of pregnancy by soft cannula vacuum aspiration. 474

Am J Obstet Gynecol 1983;147:202-7.475

[20] Hakim-Elahi E, Tovell HM, Burnhill MS. Complications of first-trimester abortion: A report 476

of 170,000 cases. Obstet Gynecol 1990;76:129-35.477

[21] Jacot FR, Poulin C, Bilodeau AP , et al. A five-year experience with second-trimester 478

induced abortions: No increase in complication rate as compared to the first trimester. 479

Am J Obstet Gynecol 1993;168:633-7.480

[22] Bassi C, Langer B, Dreval A, Schlaeder G. Legal abortion by menstrual regulation: A 481

report of 778 cases. J Obstet Gynaecol 1994;14:175-9.482

[23] Edwards J, Creinin M. Surgical abortion for gestations of less than 6 weeks. Curr Probl 483

Obstet Gynecol Fertil 1997;January/February:11-9.484

[24] Thonneau P, Fougeyrollas B, Ducot B , et al. Complications of abortion performed under 485

local anesthesia. Eur J Obstet Gynecol Reprod Biol 1998;81:59-63.486

[25] Westfall JM, Sophocles A, Burggraf H, Ellis S. Manual vacuum aspiration for first-487

trimester abortion. Arch Fam Med 1998;7:559-62.488

[26] Jensen JT, Astley SJ, Morgan E, Nichols MD. Outcomes of suction curettage and 489

mifepristone abortion in the United States: A prospective comparison study. 490

Contraception 1999;59:153-9.491



24

[27] Paul ME, Mitchell CM, Rogers AJ , et al. Early surgical abortion: Efficacy and safety. Am 492

J Obstet Gynecol 2002;187:407-11.493

[28] Goldman MB, Occhiuto JS, Peterson LE , et al. Physician assistants as providers of 494

surgically induced abortion services. Am J Public Health 2004;94:1352-7.495

[29] Charonis G, Larsson PG. Use of pH/whiff test or QuickVue Advanced pH and Amines 496

test for the diagnosis of bacterial vaginosis and prevention of postabortion pelvic 497

inflammatory disease. Acta Obstet Gynecol Scand 2006;85:837-43.498

[30] Goodyear-Smith F, Knowles A, Masters J. First trimester medical termination of499

pregnancy: An alternative for New Zealand women. Aust N Z J Obstet Gynaecol 500

2006;46:193-8.501

[31] Wilson LC, Chen BA, Creinin MD. Low-dose fentanyl and midazolam in outpatient 502

surgical abortion up to 18 weeks of gestation. Contraception 2009;79:122-8.503

[32] Weitz TA, Taylor D, Desai S , et al. Safety of aspiration abortion performed by nurse 504

practitioners, certified nurse midwives, and physician assistants under a California legal 505

waiver. Am J Public Health 2013;103:454-61.506

[33] Wiebe ER, Byczko B, Kaczorowski J, McLane AL. Can we safely avoid fasting before 507

abortions with low-dose procedural sedation? A retrospective cohort chart review of 508

anesthesia-related complications in 47,748 abortions. Contraception 2013;87:51-4.509

[34] Dalaker K, Sundfor K, Skuland J. Early complications of induced abortion in 510

primigravidae. Ann Chir Gynaecol 1981;70:331-6.511

[35] Krohn K. Investigation of the prophylactic effect of tinidazole on the postoperative 512

infection rate of patients undergoing vacuum aspiration. Scand J Infect Dis Suppl 513

1981;26:101-3.514

[36] Meirik O, Nilsson S, Nygren KG. Vaginal application of a chemotherapeutic agent before 515

legal abortion. A way of reducing infectious complication? Acta Obstet Gynecol Scand 516

1981;60:233-5.517



25

[37] Sonne-Holm S, Heisterberg L, Hebjoorn S , et al. Prophylactic antibiotics in first-trimester 518

abortions: A clinical, controlled trial. Am J Obstet Gynecol 1981;139:693-6.519

[38] Weström L, Svensson L, Wolner-Hanssen P, Mardh PA. A clinical double-blind study on 520

the effect of prophylactically administered single dose tinidazole on the occurrence of 521

endometritis after first trimester legal abortion. Scand J Infect Dis Suppl 1981;26:104-9.522

[39] Westergaard L, Philipsen T, Scheibel J. Significance of cervical chlamydia trachomatis 523

infection in postabortal pelvic inflammatory disease. Obstet Gynecol 1982;60:322-5.524

[40] Jonasson A, Fianu S, Larsson B. Dilatation of the cervix with laminaria tents prior to 525

vacuum aspiration abortion in primigravidae. Curr Ther Res 1984;36:851-5.526

[41] Heisterberg L, Moller BR, Manthorpe T , et al. Prophylaxis with lymecycline in induced 527

first-trimester abortion: A clinical, controlled trial assessing the role of chlamydia 528

trachomatis and mycoplasma hominis. Sex Transm Dis 1985;12:72-5.529

[42] Krohn KT. Effect of prophylactic administration of sulbactam/ampicillin on the rate of 530

postoperative endometritis after first-trimester abortion. Rev Infect Dis 1986;8 Suppl 531

5:S576-8.532

[43] Duthie SJ, Hobson D, Tait IA , et al. Morbidity after termination of pregnancy in first 533

trimester. Genitourin Med 1987;63:182-7.534

[44] Heisterberg L, Branebjerg PE, Bremmelgaard A , et al. The role of vaginal secretory 535

immunoglobulin a, gardnerella vaginalis, anaerobes, and chlamydia trachomatis in 536

postabortal pelvic inflammatory disease. Acta Obstet Gynecol Scand 1987;66:99-102.537

[45] Heisterberg L, Kringelbach M. Early complications after induced first-trimester abortion. 538

Acta Obstet Gynecol Scand 1987;66:201-4.539

[46] Bryman I, Granberg S, Norstrom A. Reduced incidence of postoperative endometritis by 540

the use of laminaria tents in connection with first trimester abortion. Acta Obstet Gynecol 541

Scand 1988;67:323-5.542



26

[47] Skjeldestad FE, Dalen A. Chlamydia trachomatis: Is it possible to reduce the number of 543

infections after abortions? Scand J Prim Health Care 1988;6:125-8.544

[48] Bokström H, Wiqvist N. Preoperative dilatation of the cervix at legal abortion with a 545

synthetic, fast-swelling hygroscopic tent. Acta Obstet Gynecol Scand 1989;68:313-8.546

[49] Jonasson A, Larsson B, Bygdeman S, Forsum U. The influence of cervical dilatation by 547

laminaria tent and with Hegar dilators on the intrauterine microflora and the rate of 548

postabortal pelvic inflammatory disease. Acta Obstet Gynecol Scand 1989;68:405-10.549

[50] Osser S, Persson K. Postabortal infectious morbidity after antibiotic treatment of 550

chlamydia-positive patients. Sex Transm Dis 1989;16:84-7.551

[51] Hill NC, MacKenzie IZ. Early termination of pregnancy: Medical induction with 552

prostaglandins versus surgical aspiration under local anesthetic. Int J Gynaecol Obstet 553

1990;32:269-74.554

[52] Osborn JF, Arisi E, Spinelli A, Stazi MA. General anaesthesia, a risk factor for 555

complication following induced abortion? Eur J Epidemiol 1990;6:416-22.556

[53] Nielsen IK, Engdahl E, Larsen T. No effect of single dose ofloxacin on postoperative 557

infection rate after first-trimester abortion. A clinical, controlled trial. Acta Obstet Gynecol 558

Scand 1993;72:556-9.559

[54] Henriques CU, Wilken-Jensen C, Thorsen P, Moller BR. A randomised controlled trial of 560

prophylaxis of post-abortal infection: Ceftriaxone versus placebo. Br J Obstet Gynaecol 561

1994;101:610-4.562

[55] Mikkelsen AL, Felding C. The value of peroperative ultrasound examination in first 563

trimester legally induced abortion. Clin Exp Obstet Gynecol 1994;21:150-2.564

[56] Ashok PW, Kidd A, Flett GM , et al. A randomized comparison of medical abortion and 565

surgical vacuum aspiration at 10-13 weeks gestation. In. Hum Reprod, 2002:92-8.566



27

[57] Celentano C, Prefumo F, Di Andrea O , et al. Oral misoprostol vs. vaginal gemeprost 567

prior to surgical termination of pregnancy in nulliparae. Acta Obstet Gynecol Scand 568

2004;83:764-8.569

[58] Oppegaard KS, Abdelnoor M, Nesheim BI , et al. The use of oral misoprostol for pre-570

abortion cervical priming: A randomised controlled trial of 400 versus 200 microg in first 571

trimester pregnancies. BJOG 2004;111:154-9.572

[59] Díaz Blanco JA. Evaluation of a clinical intervention protocol for aspiration curettage. 573

Prog Obstet Ginecol 2009;52:497-504.574

[60] Nygaard IH, Valbo A, Heide HC, Kresovic M. Is oxytocin given during surgical 575

termination of first trimester pregnancy useful? A randomized controlled trial. Acta 576

Obstet Gynecol Scand 2011;90:174-8.577

[61] Lavoue V, Vandenbroucke L, Lorand S , et al. Screening for chlamydia trachomatis 578

using self-collected vaginal swabs at a public pregnancy termination clinic in France: 579

Results of a screen-and-treat policy. Sex Transm Dis 2012;39:622-7.580

[62] Pillai M, Welsh V, Sedgeman K , et al. Introduction of a manual vacuum aspiration 581

service: A model of service within a NHS Sexual Health Service. J Fam Plan Reprod 582

Health Care 2015;41:27-32.583

[63] Marshall JH, Bergman JJ, Berg AO, Leversee JH. Outpatient termination of pregnancy: 584

Experience in a family practice residency. J Fam Pract 1982;14:245-8.585

[64] Kaali SG, Szigetvari IA, Bartfai GS. The frequency and management of uterine 586

perforations during first-trimester abortions. Am J Obstet Gynecol 1989;161:406-8.587

[65] Lichtenberg ES, Hill LJ, Howe M , et al. A randomized comparison of propofol and 588

methohexital as general anesthetics for vacuum abortion. Contraception 2003; 68: 211-589

7.590



28

[66] Goldberg AB, Dean G, Kang MS , et al. Manual versus electric vacuum aspiration for 591

early first-trimester abortion: A controlled study of complication rates. Obstet Gynecol 592

2004;103:101-7.593

[67] Lichtenberg ES, Shott S. A randomized clinical trial of prophylaxis for vacuum abortion: 3 594

versus 7 days of doxycycline. Obstet Gynecol 2004;101:726-31.595

[68] Dean G, Jacobs AR, Goldstein RC , et al. The safety of deep sedation without intubation 596

for abortion in the outpatient setting. J Clin Anesth 2011;23:437-42.597

[69] Pridmore BR, Chambers DG. Uterine perforation during surgical abortion: A review of 598

diagnosis, management and prevention. Aust N Z J Obstet Gynaecol 1999;39:349-53.599

[70] Chambers DG, Mulligan E, Laver AR , et al. Comparison of four perioperative 600

misoprostol regimens for surgical termination of first trimester pregnancy. Int J Gynecol 601

Obstet 2009;107:211-5.602

[71] Cates W, Jr., Schulz KF, Grimes DA. The risks associated with teenage abortion. N Engl 603

J Med 1983;309:621-4.604

[72] Bennett IM, Baylson M, Kalkstein K , et al. Early abortion in family medicine: Clinical 605

outcomes. Ann Fam Med 2009;7:527-33.606

[73] Upadhyay UD, Desai S, Zlidar V , et al. Incidence of emergency department visits and 607

complications after abortion. Obstet Gynecol 2015;125:175-83.608

[74] Niinimäki M, Pouta A, Bloigu A , et al. Immediate complications after medical compared 609

with surgical termination of pregnancy. Obstet Gynecol 2009;114:795-804.610

[75] Society of Family Planning. Prevention of infection after induced abortion. Contraception 611

2011;83:295-309.612

[76] Sawaya G, Grady D, Kerlikowske K, Grimes DA. Antibiotics at the time of induced 613

abortion: The case for universal prophylaxis based on a meta-analysis. Obstet Gynecol 614

1996;87:884-90.615



29

[77] Grimes DA, Schulz KF, Cates W, Tyler C. Local versus general anesthesia: Which is 616

safer for performing suction curettage abortions? Am J Obstet Gynecol 1979;135:1030-617

5.618

[78] Raymond EG, Grossman D, Weaver MA , et al. Mortality of induced abortion, other 619

outpatient surgical procedures and common activities in the us. Contraception 620

2014;90:476-79.621

[79] Adams CE, Wald M. Risks and complications of vasectomy. Urol Clin N Am 622

2009;36:331-6.623

[80] Ko CW, Dominitz JA. Complications of colonoscopy: Magnitude and management. 624

Gastrointest Endosc Clin N Am 2010;20:659-71.625

[81] Jones RK, Jerman J. How far did US women travel for abortion services in 2008? J 626

Womens Health 2013;22:1-7.627

[82] Dehlendorf C, Weitz T. Access to abortion services: A neglected health disparity. J 628

Health Care Poor Underserved 2011;22:415-21.629

630

631



Citations identified in search
n=11,369

Duplicates excluded n=737
Studies excluded based on title screening n=10,206

Potentially relevant studies identified and 
abstract screened

n=426

Full-text articles from original search 
retrieved for evaluation

n=135

Studies excluded, not relevant n=291

Studies excluded n=83
Follow-up >6 weeks n=16    
Article not in English or Spanish n=15
First-trimester complications not reported separately n=13 
Country setting n=12
Outdated methods or combined surgical procedures n=10
Sample size <100 n=5
More complete data available from the same study n=5    
Other reasons n=7

Studies included in review
n=57

Additional studies retained n=5

Studies retained from 
original search

n=52

Supplemental search of relevant 
reference abstracts n=67

Studies excluded based on abstract screening n=42
Studies excluded following review of full text n=20

Follow-up >6 weeks n=3    
First-trimester complications not reported separately n=2 
Country setting n=3
Outdated methods or combined surgical procedures n=3
Sample size <100 n=4
More complete data available from the same study n=2    
Other reasons n=3



1

Table 1. Studies of complications from first-trimester aspiration abortion included in the systematic review 

Author, year Study design, 
location

Study population Gestational 
age

Antibiotic 
prophylaxis

Level of sedation

Office-based clinics

Marshall et al. [18], 1980 Retrospective 
cohort study, 
United States

543 women
age not reported

≤8 weeks If Chlamydia positive; 
regimen not specified

Local anesthesia

Meyer [19], 1983 Prospective 
cohort study, 
United States

454 women 
(age 12-43 yrs); 
415 with follow up

≤9 weeks All women; tetracycline 
(5 days), dosing 
regimen not specified

Local anesthesia

Hakim-Elahi et al. [20], 1990 Retrospective 
cohort study, 
United States

170,000 women
age not reported

5-14 weeks None Local anesthesia,
some also had
general 
anesthesia

Jacot et al. [21], 1993 Retrospective 
cohort study, 
Canada

3,225 women
(mean age 24.3 yrs);
2,908 with follow-up

≤14 weeks If history of PID: 100mg 
doxycycline (twice a 
day, 3 days) before 
procedure; 

If Chlamydia or 
Gonorrhea positive: 
100mg doxycycline 
(twice a day, 3-7 days) 
after the procedure 

Local anesthesia 
and mild sedation

Bassi et al. [22], 1994 Prospective 
cohort study
France

778 women 
(mean age 28.4 yrs), 
584 with follow-up

≤6 weeks If Chlamydia positive; 
regimen not specified

None

Edwards & Creinin [23], 1997 Prospective 
cohort study, 
United States

2,399 women,
age not reported

<6 weeks All women; 100mg 
doxycycline (twice a 
day, 7 days) 

Local anesthesia 
and moderate 
sedation

Thonneau et al. [24], 1998 Prospective 
cohort study, 
France

858 women 
(mean age 28.4 yrs),
683 with follow-up

6-12 weeks If Chlamydia positive; 
regimen not specified

Local anesthesia

Westfall et al. [25], 1998 Retrospective 
cohort study, 
United States

1,677 women 
(ages <15 and >39 
yrs),

≤12 weeks All women; 
doxycycline, dosing 
regimen not specified

Local anesthesia 
with moderate 
sedation
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Jensen et al. [26], 1999 Prospective 
cohort study,a 

United States

199 women 
(mean age 26.2 yrs),
172 with follow up

≤9 weeks Most women; 
amoxicillin (single 
dose)

Moderate/
deep sedation

Paul et al. [27], 2002 Prospective 
cohort study, 
United States

1,132 women 
(mean age 27.0 yrs),
750 with follow up

<6 weeks NR Local, with or 
without moderate 
sedation

Goldman et al. [28], 2004 Prospective 
cohort study,b 

United States

798 women 
(age ≤20 & ≥45 yrs)

≤12 weeks All women; 100mg 
doxycycline (twice a 
day, 7 days) 

Local

Charonis & Larsson [29], 
2006

Prospective 
cohort study, 
Sweden

324 women,
age not reported

<13 weeks If Chlamydia positive: 
1g azithromycin 

If bacterial vaginosis: 
clindamycin cream or 
metronidazole tablets 
(regimen not specified)  

NR

Goodyear-Smith et al. [30], 
2006

Retrospective 
cohort study,c 

New Zealand

2,921 women,
(age 11->40 yrs)

≤12 weeks Administration of 
prophylaxis varied 
across providers; 
regimen not specified

Local anesthesia 
in most cases

Wilson et al. [31], 2009 Retrospective 
cohort study,d 

United States

1,249 women 
(mean age 23.5 yrs);

≤12 weeks NR Local anesthesia 
and moderate 
sedation

Weitz et al. [32], 2013 Prospective 
cohort study,e 

United States

5,812 women 
(mean age 25.7 yrs);

≤14 weeks All women; regimen not 
specified

Local anesthesia 
and moderate 
sedation

Wiebe et al. [33], 2013 Retrospective 
cohort study,f

Canada

43,712 women
(mean age 26.5 yrs)

≤12 weeks NR Local anesthesia 
and moderate 
sedation

ASC and
Hospital-based clinics

Dalaker et al. [34], 1981 Prospective 
cohort study, 
Norway

381 primigravidae 
women (age ≤16 & 
≥25 yrs) 

<10 weeks None General 
anesthesia

Krohn [35], 1981 RCT, 
Sweden

210 women 
(age 14-43 yrs); 

≤12 weeks Intervention arm: 2g 
tinidazole 

Local or general 
anesthesia
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Intervention 
(n=104): tinidazole; 
Control (n=106): 
placebo

Meirik et al. [36], 1981 RCT,g

Sweden
291 women
(mean age 27.4 yrs)

≤12 weeks None NR

Sonne-Holm et al. [37], 1981 RCT, 
Denmark

493 women 
(age 14-45 yrs), 
Intervention 
(n=254): penicillin; 
Control (n=239): 
placebo

≤12 weeks Intervention arm: 2 
million IU penicillin 
(intramuscular) before 
and 350mg 
pivampicillin (3 times a 
day, 4 days) after the 
procedure 

NR

Weström et al. [38], 1981 RCT, 
Sweden

212 women 
(ages 15->39 yrs), 
Intervention 
(n=102): tinidazole; 
Control (n=110): 
placebo 

6-12 weeks Intervention arm: 2g 
tinidazole (single dose) 

General 
anesthesia

Marshall et al. [63],1982 Retrospective 
cohort study, 
United States

260 women 
(mean age 25 yrs)

≤12 weeks Administration of 
prophylaxis 
(tetracycline or 
ampicillin, 4 days) 
varied across 
providers; dosing 
regimen not specified

Local anesthesia 
with or without 
moderate sedation

Westergaard et al. [39], 1982 Prospective 
cohort study, 
Denmark

333 women 
(age 15-46 yrs), 
270 with follow-up

6-12 weeks If Chlamydia positive:
ampicillin; dosing 
regimen not specified

General 
anesthesia

Jonasson et al. [40], 1984 RCT,h 

Sweden
102 primigravidae 
women 
(age 13-33 yrs)

gestational 
age range 
not specified

NR NR

Heisterberg et al. [41], 1985 RCT, 
Denmark

532 women,
Intervention 
(n=269): 
lymecycline; Control 

≤12 weeks Intervention arm: 
300mg lymecycline 
(twice a day, 7 days) 

General 
anesthesia
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(n=263): placebo
Krohn [42], 1986 RCT, 

Sweden
285 women, 
(age 15-44 yrs); 
Intervention 
(n=145): sulbactam/ 
ampicillin; Control 
(n=140): placebo

gestational 
age range 
not specified

Intervention arm: 0.5g 
sulbactam/ 1g 
ampicillin 

Local or general 
anesthesia

Duthie et al. [43], 1987 Prospective 
cohort study, 
England

167 women,
age not reported

gestational 
age range 
not specified

None General 
anesthesia

Heisterberg et al. [44], 1987 Prospective 
cohort study, 
Denmark

129 women 
(age 18-34 yrs)

≤12 weeks NR General 
anesthesia

Heisterberg & Kringelbach 
[45], 1987

Retrospective 
cohort study, 
Denmark

5,851 women 
(age ≤19 & ≥45 yrs)

≤12 weeks NR General 
anesthesia

Bryman et al. [46], 1988 RCT
Sweden

245 women 
(age 15-30 yrs) 
Intervention 
(n=115): laminaria 
tents; Control 
(n=130): manual 
dilation

7-12 weeks If Chlamydia positive: 
doxycycline (10 days); 
dosing regimen not 
specified 

General 
anesthesia

Skjeldestad & Dalen [47], 
1988

Prospective 
cohort study,
Norway

769 women
(age ≤19 and >30)

Gestational 
age range 
not specified

NR General 
anesthesia

Bokström & Wiqvist [48], 
1989

RCT,i

Sweden
375 women
(mean age 22.7-
23.8 yrs)
Intervention 1 
(n=200): 4mm 
Dilapan, 3-4 hrs; 
Intervention 2 
(n=175): 3mm 
Dilapan, 16-20 hrs

10-12 weeks If Chlamydia positive; 
doxycycline (10 days), 
dosing regimen not 
specified

General 
anesthesia

Jonasson et al. [49], 1989 RCT, 519 women 5-12 weeks NR General 
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Sweden (age ≤20 and >40 
yrs);
Intervention 
(n=241): laminaria 
tent for cervical 
dilation; Control 
(n=278): manual 
dilation

anesthesia

Kaali et al. [64], 1989 Prospective 
cohort study,j 

United States

6,408 women 
(mean age 21 yrs)

gestational 
age range 
not specified

NR Local anesthesia 
(11%), General 
anesthesia (89%)

Osser & Persson [50], 1989 Prospective 
matched cohort 
study,k 

Sweden

138 women 
(age 15-42 yrs)

<14 weeks None General 
anesthesia

Hill & Mackenzie [51], 1990 Retrospective 
cohort study,l 

England

265 women 
(mean age 27.2 yrs)

4-8 weeks NR Local anesthesia

Osborn et al. [52], 1990 Retrospective 
cohort study,m 

Italy

8,206 women
age not reported

<11 weeks NR Local anesthesia 
(72%); General 
anesthesia (28%)

Nielsen et al. [53], 1993 Stratified RCT
Denmark

1,073 women 
(age >18 yrs),
low PID risk 
intervention (n=376): 
ofloxacin; high PID 
risk intervention 
(n=149): ofloxacin; 
low PID risk control 
(n=389): no 
antibiotics; high PID 
risk control (n=159): 
no antibiotics 

gestational 
age range 
not specified

Intervention arms: 
200mg ofloxacin 
(single dose) 

General 
anesthesia

Henriques et al. [54], 1994 Stratified RCT, 
Denmark

786 women 
(mean age 23.9-

≤12 weeks Intervention arm (low & 
high PID risk): 1g 

Not specified
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26.0 yrs),
low PID risk 
intervention (n=275): 
ceftriaxone injection; 
high PID risk 
intervention (n=108): 
ceftriaxone injection; 
low PID risk control 
(n=274): no 
antibiotics; high PID 
risk control (n=129): 
ampicillin/ 
metronidazole 

ceftriaxone injection 

Control arm (high PID 
risk):  
1g ampicillin + 500mg
metronidazole 
(intravenous) before 
and 500mg 
metronidazole + 
500mg pivampicillin 
(three times a day, 4 
days) after the 
procedure 

Mikkelsen & Felding [55], 
1994

Prospective 
cohort study, 
Denmark

117 women 
(age 18-48 yrs) 

7-12 weeks NR General 
anesthesia

Pridmore & Chambers [69], 
1999

Retrospective 
(1992-1996) 
and prospective 
(1996-1998) 
cohort studies,n 

Australia

12,040 women
age not reported

≤12 weeks NR Local and general 
anesthesia

Ashok et al. [56], 2002 Partially-
randomized 
patient-
preference 
trial,o

Scotland

242 women 
(mean age 24.8, 
26.0 yrs) 
Preference surgical 
(n=62); Randomized 
surgical (n=180)

10-13 weeks If Chlamydia positive: 
regimen not specified

General 
anesthesia

Lichtenberg et al. [65], 2003 RCT, 
United States

400 women 
(mean age 25.8, 
26.7, yrs);
Intervention 1 
(n=200): 
methohexital; 
Intervention 2 
(n=200): propofol

4-14 weeks NR General 
anesthesia
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Celentano et al. [57], 2004 Prospective 
cohort study,p

Italy

662 nulliparous 
women, age not 
reported

<13 weeks NR General 
anesthesia

Goldberg et al. [66], 2004 Retrospective 
cohort study, 
United States

1,726 women
(mean age 26 yrs);
Intervention 1 
(n=1,002) manual 
vacuum aspiration;
Intervention 2 
(n=724) electric 
vacuum aspiration

≤10 weeks All women; 
doxycycline, regimen 
not specified

Local anesthesia 
and moderate 
sedation

Lichtenberg & Shott [67], 
2004

RCT, 
United States

530 women 
(mean age 26.6 yrs);
Intervention 
(n=273): 3-day 
doxycycline; Control 
(n=257): 7-day 
doxycycline

≤13 weeks Intervention arm: 
100mg doxycycline 
(twice a day, 3 days) 

Control arm: 100mg 
doxycycline (twice a 
day, 7 days) 

Local or general 
anesthesia

Oppegaard et al. [58], 2004 RCT, 
Norway

551 women 
(mean age 26.4, 
26.5 yrs); 
Intervention 1 
(n=276): 400mcg 
oral misoprostol for 
cervical dilation; 
Intervention 2 
(n=275): 200mcg 
oral misoprostol for 
cervical dilation

7-12 weeks NR NR

Chambers et al. [70], 2009 Retrospective
cohort study, 
Australia

4,000 women,
Cohort 1 (n=1,000): 
no misoprostol for 
cervical dilation;
Cohort 2 (n=1,000): 
200mcg oral 
misoprostol for 

≤11 weeks None Local anesthesia, 
with or without 
deep sedation
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cervical dilation;
Cohort 3 (n=1,000): 
200mcg sublingual 
misoprostol for 
cervical dilation;
Cohort 4 (n=1,000): 
200mcg oral + 
200mcg vaginal
misoprostol for 
cervical dilation

Díaz Blanco [59], 2009 Prospective 
cohort study, 
Spain

1,600 women,
age not reported

Gestational 
age range 
not specified

All women; 100mg 
doxycycline (twice a 
day, 4 days)

Local anesthesia

Dean et al. [68], 2011 Retrospective 
cohort study,q

United States

51,086 women
(age 12-56 yrs)

≤12 weeks NR Deep sedation

Nygaard et al. [60], 2011 RCT, 
Norway

309 women 
(median age 27.2, 
28.1 yrs), 
Intervention 
(n=164): oxytocin 
prior to procedure; 
Control (n=145): no 
oxytocin

≤12 weeks NR General 
anesthesia

Lavoué et al. [61], 2012 Retrospective 
cohort study, 
France

978 women, 
(mean age 26.6 yrs)

Gestational 
age range 
not specified

If Chlamydia positive; 
1g azithromycin (single 
dose)

NR

Pillai et al. [62], 2015 Prospective 
cohort study,r

England

305 women
(age 15-45 yrs)

<13 weeks NR Local anesthesia

Office- and Hospital-based clinics

Cates et al. [71], 1983 Prospective 
cohort study,s

United States

54,000 women ≤12 weeks Administration of 
prophylaxis varied 
across institutions; 
regimen not specified

Local anesthesia,
with some women 
also undergoing 
general 
anesthesia
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Niinimäki et al. [74], 2009 Retrospective 
cohort study,t 

Finland

20,251 women 
(mean age 26.0 yrs),

≤9 weeks NR NR

Bennett et al. [72], 2010 Prospective 
cohort study
United States

1,149 women 
(age 15-30+ yrs), 

≤12 weeks All women; 200mg 
doxycycline (twice a 
day, 3 days) 

Local anesthesia

Upadhyay et al. [73], 2015 Retrospective 
cohort study,u

United States

34,755 abortions
(mean age 25.1 yrs)

≤14 weeks NR NR

ASC: ambulatory surgical center; RCT: randomized controlled trial; PID: pelvic inflammatory disease; NR: not reported; IU: international units

a. Excludes women obtaining medical abortion (n=178).
b. Excludes women who had an abortion performed by physician assistants (n=546) or who were ≥13 weeks’ gestation (n=19).
c. Excludes women obtaining medical abortion (n=380).
d. Excludes women ≥13 weeks’ gestational age (n=178) or who were missing information on gestation age (n=6).
e. Excludes women who had an abortion performed by advanced practice clinicians (n=5,675).
f. Excludes women ≥12 weeks’ gestational age (n=3,714).
g. Excludes women who received antibacterial vaginal jelly (n=199).
h. Excludes women randomized to the control (no cervical priming; n=96).
i. Excludes women who received 4mm Dilapan tent at home for 16-20 hours (n=50) or who received 3mm Dilapan tent at the hospital for 3-4 hours 
(n=25).
j. Excludes women who had concurrent laparoscopic sterilization (n=706).
k. Excludes chlamydia positive women (n=69) who were age-matched to the chlamydia negative women.
l. Excludes women who had prostaglandin instillation (n=820).
m. Excludes women ≥11 weeks’ gestation (n=1,485) since no upper gestational age limit was reported in the study.
n. Excludes women ≥13 weeks’ gestational age (n=1,925).
o. Excludes women who expressed a preference for medical abortion (n=15) or were randomized to medical abortion (n=188).
p. Excludes women who received intravaginal gemeprost (n=84).
q. Excludes women ≥13 weeks’ gestational age (n=11,039).
r. Excludes medical abortions (n=680) and women who did not undergo manual vacuum aspiration (n=899)
s. Excludes abortions performed between 1971-1975 since complications were defined differently in that study period. 
t. Excludes women obtaining medical abortion (n=22,368).
u. Excludes medical abortions (n=11,319) and second-trimester or later procedures (n=8,837).
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Table 2. Studies reporting repeat aspiration for minor complications following first-trimester aspiration abortion

Office-based clinics
ASC and

Hospital-based clinics
Office- and

Hospital-based clinics
Study % Study % Study %
Marshall et al. [18], 
1980

3.9
Krohn [35], 
1981 (tinidazole)

0
Niinimaki et al. [74], 
2009

1.8

Meyer [19], 
1983

0.2
Krohn [35], 
1981 (no prophylaxis)

0.9
Bennett et al. [72], 
2010

2.2

Hakim-Elahi et al. [20], 
1990

0.4
Marshall et al. [63], 
1982

3.5
Upadhyay et al. [73],
2015

0.8

Jacot et al. [21], 
1993

0.9
Westergaard et al. [39], 
1982

3.7

Bassi et al. [22], 
1994

8.0
Jonasson et al. [40], 
1984

1.0

Edwards & Creinin [23], 
1997

0.2
Duthie et al. [43], 
1987

1.8

Thonneau et al. [24], 
1998

0.6
Heisterberg & Kringelbach [45], 
1987

2.9

Westfall et al. [25], 
1998

0.5
Skjeldestad & Dalen [47], 
1988

3.2

Jensen et al. [26], 
1999

4.7
Jonasson et al. [49], 
1989 (laminaria)

1.7

Paul et al. [27], 
2002

3.1
Jonasson et al. [49], 
1989 (no laminaria)  

5.0

Goldman et al. [28], 
2004

0.2
Hill & MacKenzie [51], 
1990

1.5

Charonis & Larsson [29], 
2006

1.9
Mikkelsen & Felding [55], 
1994

4.3

Goodyear-Smith et al. [30], 
2006

<0.1
Ashok et al. [56], 
2002* 2.1

Weitz et al. [32], 
2013

0.2
Celentano et al. [57], 
2004

0

Goldberg et al. [66], 
2004  (MVA)

2.2

Goldberg et al. [66], 
2004  (EVA)

1.7
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Lichtenberg & Shott [67], 
2004 (3-day doxycycline)

1.8

Lichtenberg & Shott [67], 
2004 (7-day doxycycline)

2.3

Oppegaard et al. [58], 
2004 (400mcg misoprostol)  

0

Oppegaard et al. [58], 
2004 (200mcg misoprostol)  

0.4

Chambers et al. [70], 
2009 (no misoprostol)

0.5

Chambers et al. [70], 
2009 (oral misoprostol)

0.4

Chambers et al. [70], 
2009 (sublingual misoprostol)  

0.2

Chambers et al. [70], 
2009 (oral & vaginal misoprostol)

0.2

Díaz Blanco [59], 
2009

<0.1

Pillai et al. [62], 
2015

0.3

ASC: ambulatory surgical center; MVA: manual vacuum aspiration; EVA: electric vacuum aspiration

* Only interventions for complications that occurred ≤2 weeks following aspiration abortion are reported here.
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Table 3. Studies reporting hemorrhage requiring minor interventions and transfusion following first-trimester aspiration abortion

Office-based clinics
ASC and

Hospital-based clinics
Office- and

Hospital-based clinics

Study
Minor

(%)

Trans-
fusion
(%)

Study
Minor

(%)

Trans-
fusion

(%)
Study

Minor

(%)

Trans-
fusion
(%)

Marshall et al. [18], 
1980

0.5 NR
Dalaker et al. [34], 
1981

0 0
Cates et al. [71], 
1983† 0.2-0.3 <0.1

Meyer [19], 
1983

0.2 0
Krohn [35], 
1981 (tinidazole)

1.9 NR
Niinimäki et al. [74], 
2009

2.1 NR

Hakim-Elahi et al. [20], 
1990

<0.1 0
Krohn [35], 
1981 (no prophylaxis)

0.9 NR
Bennett et al. [72], 
2010

0.4 0

Jacot et al. [21], 
1993

0.3 NR
Meirik et al. [36],
1981

NR 0
Upadhyay et al. [73],
2015

0.1 <0.1

Bassi et al. [22], 
1994

0 0
Marshall et al. [63], 
1982

3.8 NR

Edwards & Creinin [23], 
1997

0 NR
Westergaard et al. [39], 
1982

3.7 0

Thonneau et al. [24], 
1998

0.7 0
Jonasson et al. [40], 
1984

2.0 NR

Westfall et al. [25], 
1998

2.0 0
Heisterberg & 
Kringelbach [45], 1987

4.1 <0.1

Jensen et al. [26], 
1999

4.7 0
Hill & MacKenzie [51], 
1990

1.1 0

Paul et al. [27], 
2002

0 NR
Osborn et al. [52], 
1990

0.2 0

Goldman et al. [28], 
2004

0.1 0
Ashok et al. [56], 
2002* 0.4 0.4

Charonis & Larsson 
[29], 2006

0.3 0
Lichtenberg et al. [65], 
2003 (methohexital)

0 0

Weitz et al. [32], 
2013

<0.1 0
Lichtenberg et al. [65], 
2003 (propofol)

0 0

Celentano et al. [57], 
2004

0 0

Goldberg et al. [66], 
2004 (MVA)

0.7 0
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Goldberg et al. [66], 
2004 (EVA)

1.0 0

Chambers et al. [70], 
2009 (no misoprostol)

0 0

Chambers et al. [70], 
2009  (oral misoprostol)

0 0

Chambers et al. [70], 
2009 (sublingual 
misoprostol)  

0 0

Chambers et al. [70],
2009 (oral & vaginal 
misoprostol)

0 0

Nygaard et al. [60], 
2011 (oxytocin)

0 0

Nygaard et al. [60], 
2011 (no oxytocin)

0 0

Pillai et al. [62], 
2015

0.3 NR

Minor interventions include administration of uterotonics, reaspiration, balloon tamponade. 

ASC: ambulatory surgical center; MVA: manual vacuum aspiration; EVA: electric vacuum aspiration; NR: not reported

* Only interventions for complications that occurred ≤2 weeks following aspiration abortion are reported here.
† Authors reported complications separately by age group. The minimum and maximum percentages reported are presented here.
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Table 4. Studies reporting infections requiring outpatient and intravenous (IV) administration of antibiotics following first-trimester 
aspiration abortion

Office-based clinics
ASC and

Hospital-based clinics
Office- and

Hospital-based clinics
Study Out-

patient
(%)

IV

(%)

Study Out-
patient

(%)

IV

(%)

Study Out-
patient

(%)

IV

(%)
Marshall et al. [18], 
1980

1.8 0.2
Krohn [35], 
1981 (tinidazole)

4.8 1.0
Niinimäki et al. [74], 
2009

1.7 <0.1

Meyer [19],
1983

1.3 0
Krohn [35], 
1981 (no prophylaxis)

9.4 1.0
Bennett et al. [72], 
2010

0.1 NR

Hakim-Elahi et al. [20],
1990

0.5 <0.1
Meirik et al. [36], 
1981

5.8 6.9
Upadhyay et al. [73], 
2015

0.2 <0.1

Jacot et al. [21],
1993

3.0 0.4
Sonne-Holm et al. [37], 
1981 (penicillin/pivampicillin)   5.5 NR

Bassi et al. [22], 
1994

0 0.9
Sonne-Holm et al. [37], 
1981 (no prophylaxis)

10.9 NR

Edwards & Creinin [23], 
1997

0 0
Weström et al. [38], 
1981 (tinidazole)

9.8 NR

Thonneau et al. [24], 
1998

0.6 NR
Weström et al. [38], 
1981 (no prophylaxis)

15.4 NR

Westfall et al. [25], 
1998

0.7 0
Marshall et al. [63], 
1982

1.9 NR

Jensen et al. [26], 
1999

11.6 0
Westergaard et al. [39], 
1982

11.8 0

Paul et al. [27], 
2002

0.5 0
Jonasson et al. [40], 
1984

10.8 NR

Goldman et al. [28], 
2004

2.0 0
Heisterberg et al. [41],
1985 (lymecycline)

9.3 NR

Charonis & Larsson 
[29], 2006

4.9 NR
Heisterberg et al. [41], 
1985 (no prophylaxis)

9.5 NR

Goodyear-Smith et al.
[30], 2006

NR 0.1
Krohn [42], 
1986 (sulbactam/ampicillin)

4.8 NR

Weitz et al. [32], 
2013

0.1 <0.1
Krohn [42], 
1986 (no prophylaxis)

8.6 NR

Duthie et al. [43], 4.2 NR
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1987
Heisterberg et al. [44], 
1987

10.9 NR

Heisterberg & Kringelbach 
[45], 1987

3.2 NR

Bryman et al. [46], 
1988 (laminaria)

1.7 0

Bryman et al. [46], 
1988 (no laminaria)  

5.4 7.7

Skjeldestad & Dalen [47], 
1988

NR 1.4

Jonasson et al. [49], 
1989 (laminaria)

1.2 1.7

Jonasson et al. [49], 
1989 (no laminaria)  

5.8 6.5

Osser & Persson [50], 
1989

6.5 NR

Hill & MacKenzie [51], 
1990

0 2.3

Nielsen et al. [53], 1993
(no PID history, ofloxacin)

6.6 2.7

Nielsen et al. [53], 1993
(PID history, ofloxacin)  

8.7 4.7

Nielsen et al. [53], 1993
(no PID history, no 
prophylaxis)

8.7 3.1

Nielsen et al. [53], 1993
(PID history, no prophylaxis)

15.1 1.9

Henriques et al. [54], 1994
(low PID risk, ceftriaxone)

2.5 NR

Henriques et al [54], 1994
(high PID risk, ceftriaxone)

4.6 NR

Henriques et al. [54], 1994
(low PID risk, no 
prophylaxis)

4.0 NR

Henriques et al. [54], 1994 5.4 NR
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(high PID risk, 
ampicillin/metronidazole)
Mikkelsen & Felding [55], 
1994

0 NR

Lichtenberg & Shott [67], 
2004 (3-day doxycycline)

0 NR

Lichtenberg & Shott [67], 
2004 (7-day doxycycline)

0.4 NR

Chambers et al. [70], 
2009 (no misoprostol)

0.2 NR

Chambers et al. [70], 
2009  (oral misoprostol)

0.1 NR

Chambers et al. [70], 
2009 (sublingual misoprostol)  

0.1 NR

Chambers et al. [70], 
2009 (oral & vaginal 
misoprostol)

0.0 NR

Lavoué et al. [61], 
2012

0.4 NR

Pillai et al. [62], 
2015

0.3 NR

ASC: ambulatory surgical center; MVA: manual vacuum aspiration; EVA: electric vacuum aspiration; PID: pelvic inflammatory disease; NR: not reported
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Table 5. Studies reporting minor interventions for cervical/vaginal trauma and major interventions for uterine perforation following 
first-trimester aspiration abortion

Office-based clinics
ASC and

Hospital-based clinics
Office- and

Hospital-based clinics

Study
Minor
(%)

Major
(%)

Study
Minor
(%)

Major
(%)

Study
Minor
(%)

Major
(%)

Marshall et al. [18], 
1980

NR 0
Dalaker et al. [34], 
1981

0 0
Cates et al. [71], 
1983† 0.2-0.5 <0.1-0.2

Meyer et al. [19], 
1983

NR 0.2
Meirik et al. [36], 
1981

0 0
Niinimäki et al. [74], 
2009

0.6 0.6

Hakim-Elahi et al. [20], 
1990

<0.1 <0.1
Marshall et al. [63], 
1982

0 0
Bennett et al. [72], 
2010

0 0

Jacot et al. [21], 
1993

<0.1 0.1
Westergaard et al. [39], 
1982

NR 0
Upadhyay et al. [73],
2015

NR <0.1

Bassi et al. [22], 
1994

0 0
Jonasson et al. [40], 
1984

NR 0

Edwards & Creinin [23], 
1997

0 0
Heisterberg & Kringelbach 
[45], 1987

0.1 0.4

Thonneau et al. [24], 
1998

NR 0
Bryman et al. [46], 
1988 (laminaria)

NR 0

Westfall et al. [25], 
1998

0 0
Bryman et al. [46], 
1988 (no laminaria)  

NR 2.3

Paul et al. [27], 
2002

0 0
Skjeldestad & Dalen [47], 
1988

NR 0

Goldman et al. [28], 
2004

0 0
Bokström et al. [48], 
1989 (Dilapan at hospital)

0 0

Goodyear-Smith et al.
[30], 2006

NR <0.1
Bokström et al. [48], 
1989 (Dilapan at home)

0 0

Weitz et al. [32], 
2013

<0.1 <0.1
Jonasson et al. [49], 
1989 (laminaria)

0 0

Jonasson et al. [49], 
1989 (no laminaria)  

0.4 1.1

Kaali et al. [64], 
1989

NR 0

Hill & MacKenzie [51], 
1990

0 0.7
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Pridmore & Chambers 
[69], 1999

NR <0.1

Celentano et al. [57], 
2004

0 0

Goldberg et al. [66], 
2004 (MVA)

0 0ǂ

Goldberg et al. [66], 
2004 (EVA)

0 0.1ǂ

Oppegaard et al. [58], 
2004 (400mcg misoprostol) 

0.4 0

Oppegaard et al. [58], 
2004 (200mcg misoprostol)  

0.4 0

Chambers et al. [70], 
2009 (no misoprostol)

0 0

Chambers et al. [70], 
2009 (oral misoprostol)

0 0

Chambers et al. [70], 
2009 (sublingual misoprostol)  

0 0

Chambers et al. [70], 
2009 (oral & vaginal 
misoprostol)

0 0

Nygaard et al. [60], 
2011 (oxytocin)

NR 0

Nygaard et al. [60], 
2011 (no oxytocin)

NR 0

Díaz Blanco [59], 
2009

0 0

Pillai et al. [62], 
2015

NR 0.3

Minor interventions for cervical/vaginal trauma include sutures for lacerations.  Major interventions for uterine perforation include hospitalization or 
surgical repair.

ASC: ambulatory surgical center; MVA: manual vacuum aspiration; EVA: electric vacuum aspiration; NR: not reported

† Authors reported complications separately by age group. The minimum and maximum percentages reported are presented here.

ǂ Authors reported one additional uterine perforation that required diagnostic laparoscopy but did not need to be repaired. This patient was 

excluded from the overall sample because she underwent manual and later electric vacuum aspiration.
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Table 6. Studies reporting abdominal surgery following first-trimester aspiration abortion

Office-based clinics
ASC and 

Hospital-based clinics
Office- and

Hospital-based clinics
Study % Study % Study %
Marshall et al. [18], 
1980

0
Bryman et al. [46], 
1988 (laminaria)

0
Cates et al. [71], 
1983† ≤0.1

Meyer et al. [19], 
1983

0.2
Bryman et al. [46], 
1988 (no laminaria)  

2.3
Niinimäki et al. [74], 
2009

0.6

Hakim-Elahi et al. [20], 
1990

<0.1
Jonasson et al. [49], 
1989 (laminaria)

0
Upadhyay et al. [73], 
2015

<0.1

Jacot et al. [21], 
1993

0.1
Jonasson et a.l [49], 
1989 (no laminaria)  

1.1

Westfall et al. [25], 
1998

0
Kaali et al. [64], 
1989

0

Paul et al. [27],
2002

0.1
Hill & MacKenzie [51], 
1990

0.7

Charonis & Larsson [29], 
2006

0.3
Pridmore & Chambers [69], 
1999

<0.1

Weitz et al. [32], 
2013

0
Goldberg et al. [66], 
2004 (MVA)

0ǂ

Goldberg et al. [66], 
2004 (EVA)

0.1ǂ

Pillai et al. [62], 
2015

0.3

ASC: ambulatory surgical center; MVA: manual vacuum aspiration; EVA: electric vacuum aspiration

† Authors reported complications separately by age group. The minimum and maximum percentages reported are presented here.
ǂ Authors reported one additional uterine perforation that required diagnostic laparoscopy but did not need to be repaired. This patient was 

excluded from the overall sample because she underwent manual and later electric vacuum aspiration.
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Table 7. Studies reporting hospitalization following first-trimester aspiration abortion

Office-based clinics
ASC and 

Hospital-based clinics
Office- and

Hospital-based clinics
Study % Study % Study %
Marshall et al. [18], 
1980

2.4
Krohn [35], 
1981 (tinidazole)

1.0
Bennett et al. [72], 
2010

0

Meyer et al. [19], 
1983

0.2
Krohn [35], 
1981 (no prophylaxis)

1.0
Upadhyay et al. [73], 
2015

0.1

Hakim-Elahi et al. [20], 
1990

0.1
Meirik et al. [36], 
1981

6.9

Jacot et al. [21], 
1993

0.5
Heisterberg & Kringelbach [45], 
1987

6.1

Bassi et al. [22], 
1994

0.9
Bryman et al. [46], 
1988 (laminaria)

0

Westfall et al. [25], 
1998

0
Bryman et al. [46], 
1988 (no laminaria)  

7.7

Jensen et al. [26], 
1999

0
Skjeldestad & Dalen [47], 
1988

4.8

Paul et al. [27], 
2002

0.1
Jonasson et al. [49], 
1989 (laminaria)

1.7

Goldman et al. [28], 
2004

0
Jonasson et al. [49], 
1989 (no laminaria)  

7.5

Charonis & Larsson [29], 
2006

0.3
Hill & MacKenzie [51], 
1990

3.0

Goodyear-Smith et al. [30], 
2006

0.6
Nielsen et al. [53], 
1993 (no PID history, ofloxacin)

2.7

Weitz et al. [32], 
2013

0.1
Nielsen et al. [53], 
1993 (PID history, ofloxacin)  

4.7

Nielsen et al. [53], 
1993 (no PID history, no prophylaxis)

3.1

Nielsen et al. [53], 
1993 (PID history, no prophylaxis)

1.9

Henriques et al. [54], 
1994 (low PID risk, ceftriaxone)

4.0

Henriques et al. [54], 
1994 (high PID risk, ceftriaxone)

8.3



21

Henriques et al. [54], 
1994 (low PID risk, no prophylaxis)

4.4

Henriques et al. [54], 
1994 (high PID risk, 
ampicillin/metronidazole)

7.7

Pridmore & Chambers [69], 
1999

<0.1

Ashok et al. [56], 
2002* 0.4

Celentano et al. [57], 
2004

0

Goldberg et al. [66], 
2004 (MVA)

0

Goldberg et al. [66], 
2004 (EVA)

0.1

ASC: ambulatory surgical center; MVA: manual vacuum aspiration; EVA: electric vacuum aspiration; PID: pelvic inflammatory disease

* Only interventions for complications that occurred ≤2 weeks following aspiration abortion are reported here.
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Table 8. Studies of first-trimester aspiration abortion reporting anesthesia-related complications 

Office-based clinics
ASC and 

Hospital-based clinics
Office- and

Hospital-based clinics
Study % Study % Study % 
Hakim-Elahi et al. [20], 
1990

<0.1
Westergaard et al. [39], 
1982

0
Upadhyay et al. [73],
2015

<0.1

Westfall et al. [25], 
1998

0
Lichtenberg et al. [65], 
2003 (methohexital)

0.5

Goldman et al. [28], 
2004

0
Lichtenberg et al. [65], 
2003 (propofol)

0

Wilson et al. [31], 
2009

0.2
Dean et al. [68], 
2011

0

Weitz et al. [32], 
2013

<0.1
Pillai et al. [62], 
2015

0

Wiebe et al. [33], 
2013

0

ASC: ambulatory surgical center



Appendix. PubMed search strategies for studies on complications following first-trimester 
aspiration abortion 
#1 “abortion, legal”[mesh] or “abortion, induced”[mesh] or “Dilatation and Curettage”[mesh] 

or “dilation and curettage”[Text Word] or “Vacuum Curettage”[mesh] or "vacuum 
curettage"[Text Word] or “vacuum aspiration”[Text Word] or "aspiration abortion"[Text 
Word] or "suction curettage"[Text Word] or abort* or terminat* 

#2 complication*[Text Word] or "adverse event*"[Text Word] or "adverse effect*"[Text 
Word] or "Uterine hemorrhage"[mesh:NoExp] or hemorrhag*[Text Word] or 
Infection[mesh:NoExp] or infection*[Text Word] or "Pelvic Inflammatory 
Disease"[mesh:NoExp] or "pelvic inflammatory disease"[Text Word] OR "PID"[Text 
Word] or endometritis[Text Word] or salpingitis[Text Word] or parametritis[Text Word] or 
incomplete[Text Word] or “retained products of conception” [Text Word] or "Uterine 
perforation"[mesh:NoExp] or perforation[Text Word] OR laceration[Text Word] or 
hospitalization[mesh:NoExp] or hospitaliz*[Text Word] or death*[Text Word] OR 
died[Text Word] OR mortality[Text Word] 

#3 ("Pregnancy"[Mesh:NoExp] or pregnan*[Text Word]) and "first trimester"[Text Word] OR 
"first-trimester"[Text Word] OR week*[Text Word]) or Pregnancy Trimester, First[mesh] 
or “gestational age”[Text Word] 

#4 #1 AND #2 AND #3 
#5 #4 AND (("1980/01/01"[PDAT] : "2015/04/30"[PDAT]) AND "humans"[MeSH Terms]) 
 


	NIHMS883344.html
	FirstTrimesterSurgicalComplica.docx
	NIHMS883344_1.html
	Figure1-PRISMA-FlowChart_02June15.pptx
	NIHMS883344_2.html
	Tables1-8Combined_02June15.docx
	NIHMS883344_3.html

