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Abstract

Introduction: Dilation and curettage (D&C), with or without suction/vacuum aspiration, is a frequently performed gynecological 
procedure. However, it is historically carried out blindly with an early complication rate of approximately 6%. Such early 
complications include uterine perforation, excessive bleeding greater than 500 ml, retained products of conception necessitating 
further intervention and pelvic infection. The aim of this study was to analyze how real time ultrasound decreases the rate of 
these complications.
Methods: This study was carried out in the Obstetrics and Gynaecology Department of the Faith and Hope Hospital in Patna from 
July 2020 to July 2023.A consecutive series of 115 subjects who had missed miscarriage or incomplete miscarriage of <10 weeks 
of gestation were subjected to usg guided D&C procedure and outcomes noted in terms of time duration of the procedure, mean 
blood loss, completeness of procedure and need for additional procedure.
Results: In our Study of 115 Patients, we found that mean age of patients presenting with miscarriage was around 27yrs and 
around 58.26% were nulliparous. The mean duration of procedure was around 17 minutes. The most important aspect of our 
study was that 98.18% patients who underwent S/E procedure had a complete evacuation as it was under USG guidance. A very 
important observation in our study was also no incidence of uterine perforation as the dilators were introduced under USG 
guidance.
Conclusions: Ultrasound-monitored D/C +/-negative pressure suction has obvious advantages. It shortens operation time, 
reduce operative complications, and ensure a safe and effective abortion. Most striking result was the completeness of the 
procedure such that no repeat procedures were needed.
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Introduction

Miscarriage, defined as the spontaneous loss of a pregnancy 
before 24 weeks’ gestation, is common with approximately 
25% of women experiencing a miscarriage in their lifetime. 

An estimated 15% of pregnancies end in miscarriage. 
Miscarriage can lead to serious morbidity, including 
haemorrhage, infection, and even death, particularly in 
settings without adequate healthcare provision [1]. One 
method of decreasing these morbidities is to give an option 
of surgical intervention to the patient who not only decreases 
the morbidity but also saves time and multiple hospital visits. 
But it comes with a few complications.
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Dilation and curettage (D&C), with or without suction/
vacuum aspiration, is a frequently performed gynecological 
procedure, making its safety paramount [2,3]. However, it is 
historically carried out blindly with an early complication 
rate of approximately 6% [4]. Such early complications 
include uterine perforation, excessive bleeding greater 
than 500 ml, retained products of conception necessitating 
further intervention and pelvic infection [4-6].

Material and Methods

This study was carried out in the Obstetrics and Gynaecology 
Department of the Faith and Hope Hospital in Patna from 
July 2020 to July 2023.

A consecutive series of 115 subjects who had missed 
miscarriage or incomplete miscarriage of <10 weeks of 
gestation.

Patients who conceived naturally or with the use of assisted 
reproductive technology were included in the study. 
Gestational age was calculated using the last menstrual 
period, or for artificially conceived pregnancies, according to 
the time of ovulation, oocyte retrieval or embryo transfer. All 
women were given a choice of other alternative management 
options including expectant, medical and traditional surgical 
(dilatation and curettage under general anesthesia) before 
providing informed consent for USG-D &C.

Missed miscarriage was defined as: 
(i) A lack of cardiac activity at crown rump length ≥7 mm; or 
(ii) An intrauterine gestational sac with a mean sac diameter 
of ≥20 mm without fetal pole; or 
(iii) An intrauterine gestational sac ≤20 mm with no interval 
growth or persistent absence of fetal cardiac pulsation on 
rescanning 7–10 days later.

Incomplete miscarriage was defined as the passage of 
products of conception with residual products on ultrasound 
(homogenous intra-uterine dimension measuring ≥11 cm2 
sagittal and transverse plane) and/or if the patient had 
persisting symptoms (pain and / or bleeding).

Patients with uterine anomalies, cervical stenosis, multiple 
uterine fibroids with distortion of the cavity, suspected 
infection, abnormal coagulation profile, extreme anxiety 
leading to inability to tolerate a pelvic exam, suspected 
ectopic pregnancy, and those who were haemodynamically 
unstable were excluded. 

All patients were given misoprostol 400 µg orally for cervical 
priming 2–3 hrs prior to the procedure and antibiotic 
prophylaxis (amoxicillin and clavulanate 1.2g) 30 min 

prior to the procedure. For pre-emptive pain relief, 500 mg 
naproxen was given orally 1 hr prior to the procedure. If 
the patient was allergic to non-steroidal anti-inflammatory 
drugs, paracetamol or codeine was used instead.

In case of heavy bleeding or passage of products of conception, 
a pelvic examination and/or ultrasound would be performed 
to ensure that MVA was still indicated. The patients were not 
required to empty their bladder for the procedure. USG-D&C 
was performed using Hegar dilator.

A tenaculum to hold the cervix was used at the discretion of 
the doctor. An experienced doctor and a nurse performed the 
procedure. Transabdominal USG during MVA was performed 
using a Voluson E730 Expert USG system. Pt was given light 
anaesthesia using Propofol by an anaesthetist in Ot. Pt was 
given dorsal lithotomy position and parts properly cleaned 
and draped. After proper curettage the patient was also 
subjected to a gentle suction evacuation. The procedure was 
stopped as soon as there was ultrasound confirmation of an 
empty uterine cavity, defined as a thin endometrial lining 
with no evidence of retained products of conception.

Complete uterine evacuation was defined as having no 
further need for medical or surgical intervention following 
the procedure and a negative pregnancy test at 2–4 weeks 
post-procedure.

Anti-D prophylaxis was administered to all Rhesus negative 
women. Patients were discharged 2 h after the procedure 
if they were clinically and haemodynamically stable with 
minimal bleeding and pain.

Discussion

Historically, physicians believed that all miscarriages 
should be considered incomplete, and that the potential 
complications of retained placental tissue justified surgical 
evacuation in all cases. When surgical intervention is needed, 
suction curettage is superior to sharp curettage with a rigid 
metal curette [7]. Surgical treatment has also been the 
standard management for pregnancies that are found to be 
non-viable on early ultrasound.

Surgical evacuation may lead to cervical trauma, uterine 
perforation, or intrauterine adhesions. Postoperative 
endometritis is another potential complication. Pelvic 
ultrasound examination has been suggested as a way to 
determine the presence or absence of retained tissue 
and need for further intervention. Medical management 
of miscarriage with agents such as misoprostol or the 
progesterone antagonist mifepristone has also been 
proposed as an alternative to surgical treatment [8].
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In our study of 115 Patients, we found that mean age of 
patients presenting with miscarriage was around 27yrs 
and around 58.26% were nulliparous. Study by Jacqueline 
et al found mean age to be around 36.8 yrs and 77 % were 
nulliparous patients [9].

We had 44.35% patients with no previous miscarriage 
a.c.t 42.9% in the study by Jacqueline et al. Also, in our 
study the mean gestational age was around 56.97 days and 
almost 24.35% people had undergone MTOP and came with 
incomplete abortion.

Study by Jacqueline et al had mean blood loss only 9 ml [9] 
whereas it was 5.3ml in the study conducted by Jacqueline 
Pui Wah, et al. [10]. In our study it was 32 ml.

The mean duration of procedure was around 17 minutes which 
is comparable to study by Xi Feng [11] revealing a significantly 
shorter operative time in the ultrasound group than in the 
non-ultrasound group (P < 0.05). Also, the results of Jacqueline 
pui10 et al were comparable as the Mean operation duration, 
min (SD) was 22.0 (9.7) min in their study. 

The most important aspect of our study was that 98.18% 
patients who underwent surgical evacuation procedure had 
a complete evacuation as it was under USG guidance. This 
is very close to the observation of Olivia, et al. [12] who 
reported 94.6% cases with complete evacuation under Usg 
Guidance. Also, the study by Xi Feng et al. [11]  had just one 
case out of 100 who had RPOC after S/E. This was also under 
USG guidance. Retained products of conception rate (2.3% 
vs. 5.5%, respectively; p=0.385) was reported in the study 
by Adiel Cohen, et al. [13] where the study group which 
included women who underwent D&C with ultrasound 
guidance (US group) and the control group, which included 
women who underwent D&C without ultrasound guidance 
(N-US group. There are some five studies which reported on 
retained products of conception, incomplete miscarriage, or 
spontaneous loss but the methodology was different and the 
population under study was different as well as they selected 
spontaneous loss vs medical management vs surgical 
management [14-24].

A very important observation in our study was also no 
incidence of uterine perforation as the dilators were 
introduced under USG guidance. This is also supported by 
study of Xi Feng [11] who found no uterine perforation in 
USG group and one uterine perf out of 100 in the non USG 
category [10].

Conclusion

Ultrasound-monitored uterine evacuation using curettage or 
suction has obvious advantages. It shortens operation time, 

reduces operative complications, and ensures a safe and 
effective abortion. Most striking result was the completeness 
of the procedure such that no repeat procedures were 
needed. This also leads to better patient experience and 
decreased overall morbidity.

Acknowledgements

The authors would like to thank Mr Jitendra Saroya, Mr 
Rayaan Hassan and Miss Inaaya Hassan for data collection 
and data entry.

Conflict of Interest

The authors hereby declare no conflict of interest.

References

1. Ghosh J, Papadopoulou A, Devall AJ, Jeffery HC, Beeson 
LE, et al. (2021) Methods for managing miscarriage: a 
network meta-analysis. Cochrane Database Syst Rev 
6(6): 012602.

2. Acharya G, Morgan H, Paramanantham L, Fernando R 
(2004) A randomized controlled trial comparing surgical 
termination of pregnancy with and without continuous 
ultrasound guidance. Eur J Obstet Gynecol Reprod Biol 
114(1): 69-74.

3. Criniti A, Lin PC (2005) Applications of intraoperative 
ultrasound in gynecological surgery. Curr Opin Obstet 
Gynecol 17(4): 339-342. 

4. Chung TK, Cheung LP, Sahota DS, Haines CJ, Chang AM 
(1998) Spontaneous abortion: short-term complications 
following either conservative or surgical management. 
Aust N Z J Obstet Gynaecol 38(1): 61-64. 

5. Ani WAM, Solomayer EF, Hammadeh M (2014) 
Expectant versus surgical management of first-trimester 
miscarriage: a randomised controlled study. Arch 
Gynecol Obstet 289(5): 1011-1015.

6. Allison JL, Sherwood RS, Schust DJ (2011) Management 
of first trimester pregnancy loss can be safely moved 
into the office. Rev Obstet Gynecol 4(1): 5-14.

7. WHO (2003) Safe Abortion: technical and policy 
guidance for health systems. 2nd (Edn) Geneva: World 
Health Organization.

8. Chen BA, Creinin MD (2007) Contemporary management 
of early pregnancy failure. Clin Obstet Gynecol 50(1): 67-
88.

9. Chung JPW, Fekadu G, Sahota DS, Leung TY, You JHS 

https://academicstrive.com/OJGOMC/
https://academicstrive.com/submit-manuscript.php
https://pubmed.ncbi.nlm.nih.gov/34061352/
https://pubmed.ncbi.nlm.nih.gov/34061352/
https://pubmed.ncbi.nlm.nih.gov/34061352/
https://pubmed.ncbi.nlm.nih.gov/34061352/
https://pubmed.ncbi.nlm.nih.gov/15099874/
https://pubmed.ncbi.nlm.nih.gov/15099874/
https://pubmed.ncbi.nlm.nih.gov/15099874/
https://pubmed.ncbi.nlm.nih.gov/15099874/
https://pubmed.ncbi.nlm.nih.gov/15099874/
https://pubmed.ncbi.nlm.nih.gov/15976537/
https://pubmed.ncbi.nlm.nih.gov/15976537/
https://pubmed.ncbi.nlm.nih.gov/15976537/
https://pubmed.ncbi.nlm.nih.gov/9521393/
https://pubmed.ncbi.nlm.nih.gov/9521393/
https://pubmed.ncbi.nlm.nih.gov/9521393/
https://pubmed.ncbi.nlm.nih.gov/9521393/
https://pubmed.ncbi.nlm.nih.gov/24240972/
https://pubmed.ncbi.nlm.nih.gov/24240972/
https://pubmed.ncbi.nlm.nih.gov/24240972/
https://pubmed.ncbi.nlm.nih.gov/24240972/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3100102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3100102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3100102/
https://pubmed.ncbi.nlm.nih.gov/23700650/
https://pubmed.ncbi.nlm.nih.gov/23700650/
https://pubmed.ncbi.nlm.nih.gov/23700650/
https://pubmed.ncbi.nlm.nih.gov/17304025/
https://pubmed.ncbi.nlm.nih.gov/17304025/
https://pubmed.ncbi.nlm.nih.gov/17304025/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10624279/


4

https://academicstrive.com/OJGOMC/ https://academicstrive.com/submit-manuscript.php

Online Journal of Gynecology, Obstetrics and Maternity Care

(2023) Ultrasound-guided manual vacuum aspiration 
(USG-MVA) with cervical preparation for early pregnancy 
loss: A cost-effectiveness analysis. PLoS One 18(11): 
0294058.

10. Chung JPW, Chung CHS, Mak JSM, Li TC, Kong GWS 
(2018) Efficacy, feasibility and patient acceptability 
of ultrasound-guided manual vacuum aspiration for 
treating early pregnancy loss. Aust N Z J Obstet Gynaecol 
59(1): 71-76.

11. He XF, Du XP, Qiao CF (2023) Safe abortion: A retrospective 
study of negative pressure suction in abortion under the 
monitoring of ultrasound. Int J Gynaecol Obstet 160(1): 
319-325.

12. Chau OSY, Law TSM, Karen Ng, Li TC, Chung JPW 
(2023) Five-year retrospective review of ultrasound 
guided manual vacuum aspiration for first trimester 
miscarriage. Hongkong Med J June 29(3): 233-239.

13. Cohen A, Karavani G, Zamir A, Hadar A, Chill HH, Zini A 
(2022) Does ultrasound guidance during Dilation and 
Curettage for first trimester missed abortion reduce 
complication rates?. Minerva Obstet Gynecol.

14. Blohm F, Hahlin M, Nielsen S, Milsom I (1997) Fertility 
after a randomised trial of spontaneous abortion 
managed by surgical evacuation or expectant treatment. 
Lancet 349(9057): 995. 

15. Nielsen S, Hahlin M (1997) Expectant management of 
first-trimester miscarriage. In: Grundzinkas JG (Edn), 
Problems in Early Pregnancy - Advances in Diagnosis 
and Management, London: Royal College of Obstetricians 
and Gynaecologists, pp: 265-76.

16. Nielsen S, Hahlin M (1995) Expectant management of 
first-trimester spontaneous abortion. Lancet 345: 84-86.

17. Nielsen S, Hahlin M, Moller A, Granberg S (1996) 
Bereavement, grieving and psychological morbidity 

after first trimester spontaneous abortion: comparing 
expectant management with surgical evacuation. Hum 
Reprod 11(8): 1767-1770.

18. Shelley JM, Healy D, Grover S (2005) A randomised trial 
of surgical, medical and expectant management of first 
trimester spontaneous miscarriage. Aust N Z J Obstet 
Gynaecol 45(2): 122-127.

19. Thong KJ, Mahmood TA, Shehata KI (2005) A 
randomised trial comparing conservative management 
versus surgical uterine evacuation for first trimester 
miscarriage with retained products of conception.

20. Petrou S, Trinder J, Brocklehurst P, Smith L (2006) 
Economic evaluation of alternative management 
methods of first-trimester miscarriage based on results 
from the MIST trial. BJOG 113(8): 879-889.

21. Smith LFP, Ewings PD, Quinlan C (2009) Incidence 
of pregnancy after expectant, medical, or surgical 
management of spontaneous first trimester miscarriage: 
long term follow-up of miscarriage treatment (MIST) 
randomised controlled trial. Randomized Controlled 
Trial.

22. Trinder J, Brocklehurst P, Porter R, Read M, Vyas S, et al. 
(2006) Management of miscarriage: expectant, medical, 
or surgical? Results of randomised controlled trial 
(miscarriage treatment (MIST) trial). BMJ 332(7552): 
1235-1240.

23. Waard MWD, Ankum W (2004) The management of 
miscarriage: conservative management or curettage?. 
Tijdschrift voor Fertiliteitsonderzoek 18(1): 8-11.

24. Waard MWD, Vos J, Bonsel G, Bindels P, Ankum W (2002) 
Management of miscarriage: a randomized controlled 
trial of expectant management versus surgical 
evacuation. Hum Reprod 17(9): 2445-2450.

https://academicstrive.com/OJGOMC/
https://academicstrive.com/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10624279/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10624279/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10624279/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10624279/
https://pubmed.ncbi.nlm.nih.gov/29672838/
https://pubmed.ncbi.nlm.nih.gov/29672838/
https://pubmed.ncbi.nlm.nih.gov/29672838/
https://pubmed.ncbi.nlm.nih.gov/29672838/
https://pubmed.ncbi.nlm.nih.gov/29672838/
https://pubmed.ncbi.nlm.nih.gov/35842224/
https://pubmed.ncbi.nlm.nih.gov/35842224/
https://pubmed.ncbi.nlm.nih.gov/35842224/
https://pubmed.ncbi.nlm.nih.gov/35842224/
https://pubmed.ncbi.nlm.nih.gov/37226490/
https://pubmed.ncbi.nlm.nih.gov/37226490/
https://pubmed.ncbi.nlm.nih.gov/37226490/
https://pubmed.ncbi.nlm.nih.gov/37226490/
https://pubmed.ncbi.nlm.nih.gov/36345905/
https://pubmed.ncbi.nlm.nih.gov/36345905/
https://pubmed.ncbi.nlm.nih.gov/36345905/
https://pubmed.ncbi.nlm.nih.gov/36345905/
https://pubmed.ncbi.nlm.nih.gov/9100628/
https://pubmed.ncbi.nlm.nih.gov/9100628/
https://pubmed.ncbi.nlm.nih.gov/9100628/
https://pubmed.ncbi.nlm.nih.gov/9100628/
https://pubmed.ncbi.nlm.nih.gov/7815886/
https://pubmed.ncbi.nlm.nih.gov/7815886/
https://pubmed.ncbi.nlm.nih.gov/8921129/
https://pubmed.ncbi.nlm.nih.gov/8921129/
https://pubmed.ncbi.nlm.nih.gov/8921129/
https://pubmed.ncbi.nlm.nih.gov/8921129/
https://pubmed.ncbi.nlm.nih.gov/8921129/
https://pubmed.ncbi.nlm.nih.gov/15760312/
https://pubmed.ncbi.nlm.nih.gov/15760312/
https://pubmed.ncbi.nlm.nih.gov/15760312/
https://pubmed.ncbi.nlm.nih.gov/15760312/
https://pubmed.ncbi.nlm.nih.gov/16827823/
https://pubmed.ncbi.nlm.nih.gov/16827823/
https://pubmed.ncbi.nlm.nih.gov/16827823/
https://pubmed.ncbi.nlm.nih.gov/16827823/
https://pubmed.ncbi.nlm.nih.gov/19815581/
https://pubmed.ncbi.nlm.nih.gov/19815581/
https://pubmed.ncbi.nlm.nih.gov/19815581/
https://pubmed.ncbi.nlm.nih.gov/19815581/
https://pubmed.ncbi.nlm.nih.gov/19815581/
https://pubmed.ncbi.nlm.nih.gov/19815581/
https://pubmed.ncbi.nlm.nih.gov/16707509/
https://pubmed.ncbi.nlm.nih.gov/16707509/
https://pubmed.ncbi.nlm.nih.gov/16707509/
https://pubmed.ncbi.nlm.nih.gov/16707509/
https://pubmed.ncbi.nlm.nih.gov/16707509/
https://pubmed.ncbi.nlm.nih.gov/12202439/
https://pubmed.ncbi.nlm.nih.gov/12202439/
https://pubmed.ncbi.nlm.nih.gov/12202439/
https://pubmed.ncbi.nlm.nih.gov/12202439/

	_GoBack
	Abstract
	Introduction
	Material and Methods
	Discussion
	Conclusion
	Acknowledgements
	Conflict of Interest
	References

